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CONSTITUTIONAL  DISEASES 

DIABETES  MELLITUS 
By  Theodore  C.  Janeway,  M.D. 

Intelligent  treatment  of  the  diabetic  presupposes  an  under- 
standing of  the  disturbances  of  body  chemistry  which  constitute 
diabetes,  and  exact  information  as  to  their  degree  in  each  individual 
case.  This  information,  however,  may  be  obtained  by  comparatively 
simple  methods,  and  the  main  facts  of  the  diabetic  disorder  of 
metabolism,  which  are  necessary  to  an  appreciation  of  the  principles 
upon  which  treatment  is  based,  I  shall  review  briefly. 

Definition. — Diabetes  melUtus  is  a  permanent  morbid  state, 
characterized  by  more  or  less  complete  impairment  of  the  abihty  of 
the  organism  to  utilize  energy  in  the  form  of  the  ordinary  carbohy- 
drates of  the  diet.  It  is,  therefore,  to  be  distinguished  sharply  from 
transient  glycosurias,  and  from  melliturias  due  to  the  entrance  into 
the  blood  of  sugars  abnormal  to  the  organism, — lactose,  for  instance, 
in  lactating  women, — which  are  promptly  excreted  by  the  kidney, 
because  the  normal  body  has  no  means  for  utilizing  them. 

Differential  Diagnosis  from  Alimentary  Glycosuria. — Any  person 
showing  transient  glycosuria,  however,  should  be  subjected  to  a  glu- 
cose tolerance  test  before  an  opinion  as  to  the  nature  of  his  glycosuria 
is  given.  This  is  important  for  the  detection  of  mild  diabetes  in  the 
stage  when  treatment  is  most  efficacious;  also  in  hfe-insurance  ex- 
amination.* The  test  is  very  simple.  Two  hours  after  a  Hght  break- 
fast TOO  grams  (3^  ounces)  of  glucose  are  given,  dissolved  in  black 
cofifee  or  lemonade.  The  patient  is  instructed  to  empty  his  bladder  just 
before  taking  the  glucose,  and  to  save  each  subsequent  passage  of 
urine  for  twenty-four  hours,  taking  pains  to  mark  the  time  of  each, 
and  to  empty  his  bladder  at  the  end  of  six  hours.  These  specimens  are 
examined  for  sugar.  If  no  glycosuria  results,  his  tolerance  may  be 
considered  normal.  If  only  a  trace  of  sugar  appears  during  the  first 
six  hours,  and  the  urine  after  this  contains  no  sugar,  this  may  also  be 
taken  as  ahmentary  glycosuria.     If,  however,  more  than  two  grams  of 

*  Barringer,  T.  B.,  and  Roper,  J.  C:  Amer.  Jour.  Med.  Sci.,  1907,  cxxxiii,  842. 
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the  glucose  is  excreted,  or  the  glycosuria  persists  more  than  six  hours, 
it  is  evidence  of  subnormal  tolerance — that  is,  of  latent  diabetes. 

In  infectious  disease  and  in  hyperthyroidism  the  sugar  tolerance 
may  be  below  normal,  without  of  necessity  indicating  permanent 
diabetes.  Such  cases,  however,  should  always  be  treated  as  under 
suspicion  until,  after  recovery,  the  tolerance  has  been  proved  to  have 
returned  to  the  normal. 

Glycosuria  on  a  diet  containing  starch,  no  matter  how  abundantly, 
but  no  sugar,  is  best  consider'^d  prima  facie  evidence  of  diabetes. 
Alimentary  glycosuria  ex  amylo  does  not  come  into  practical  consider- 
ation. 

Causes. — Of  the  underlying  causes  of  diabetes,  we  are  still  in 
ignorance.  The  evidence  of  experimental  diabetes  from  excision  of 
the  pancreas,  and  the  association  of  pancreatic  lesions  with  many 
cases  of  diabetes,  makes  it  probable  that  failure  of  an  internal  secre- 
tion of  the  pancreas  is  the  most  important  etiologic  factor.  So  far 
as  treatment  goes,  however,  this  theory  has  as  yet  proved  sterile, 
though  Zuelzer  has  recently  reported  some  suggestive  experiments 
with  the  intravenous  injections  of  fresh  extracts  of  pancreas.*  We 
have  no  rational  causal  therapy  of  diabetes.  More  recent  theories  of 
the  relation  of  the  ductless  glands,  thyroid,  adrenal,  and  hypophysis, 
to  the  pancreas  and  the  sugar  metabolism,  have  also  contributed  no 
new  standpoint  for  successful  treatment,  though  there  is  promise  for 
the  future  along  these  lines.!  The  use  of  antithyroidin,  as  urged  by 
Lorand,  has  had  no  general  commendation. J 

Whether  there  is  a  true  diabetes  of  nervous  origin  is  still  a  debated 
question.  Practically,  there  is  no  reason  for  assuming  a  nervous 
diabetes  as  a  distinct  type.  It  is  important  to  remember,  however, 
that  the  glycolytic  function  of  the  liver  can  be  markedly  stimulated 
by  occurrences  in  the  central  nervous  system,  Claude  Bernard's 
puncture  being  the  conspicuous  example.  It  is  probable  also  that  the 
pancreatic  function  is  affected  by  nervous  influences  acting  through 
the  sympathetic  system.  Accidents,  nervous  shocks,  grief,  and  worry 
all  exert  a  most  deleterious  effect  on  the  carbohydrate  tolerance  of 
diabetics,  and  of  ten  transform  a  mild  into  a  severe  form  of  the  disease. 

Renal  diabetes,  in  the  strict  sense,  has  never  been  proved.  Gly- 
cosuria from  increased  renal  permeability  is  produced  by  the  ad- 
ministration of  phloridzin.  An  essential  result  is  the  diminution  in 
the  sugar-content  of  the  blood.  Until  a  case  of  true  diabetes  has  been 
described,  with  subnormal  blood-sugar  percentage,  renal  diabetes 
should  not  be  admitted  as  a  clinical  entity.  Diabetes  and  chronic 
nephritis,  however,  are  not  infrequently  associated.  Nephritis  may 
supervene  in  a  diabetic,  or  vice  versa,  or  arteriosclerosis  may  be 
at  the  bottom  of  changes  in  both  pancreas  and  kidneys. 

*  Zuelzer,  G.:  Zeit.  f.  exper.  Path.  u.  Therap.,  Berlin,  1908,  v,  307. 
t  Eppinger,  Falta,  and  Rudinger:  Zeit.  f.  klin.  Med.,  Berlin,  igo8,  Ixvi,  i. 
X  Lorand,  A.:  "Die  rationelle  Behandlung  der  Zuckerkfankheit,"  second  ed.,  Berlin, 
1909,  II. 
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The  Metabolism. — Study  of  the  metabohsm  in  diabetes  by  cHnical 
methods  has  yielded  results  of  the  utmost  practical  importance  for 
treatment.  As  the  definition  impHes,  the  fundamental  disturbance 
is  the  inability  of  the  tissues  to  utihze  carbohydrate.  The  tissues  are, 
therefore,  in  a  state  of  partial  or  complete  carbohydrate  starvation, 
though  they  may  be  bathed  in  lymph  rich  in  sugar.  The  sugar  cir- 
culating in  the  blood,  not  being  removed  by  the  muscular  and  other 
cells  for  food,  therefore  accumulates  until  in  excess  of  the  normal  upper 
limit  of  I  part  in  1000.  This  excess  of  glucose  in  the  blood  constitutes 
hyperglycemia.  The  kidneys,  however,  have  the  function  of  pre- 
serving the  composition  of  the  blood  within  normal  hmits,  and  promptly 
remove  the  excess  of  sugar,  the  result  being  glycosuria,  the  most  prom- 
inent symptom  of  diabetes,  and  the  most  ready  index  of  the  carbo- 
hydrate tolerance  of  the  diabetic.  With  long-standing  hyperglycemia 
the  kidneys  lose  somewhat  of  their  fine  sensitiveness  to  increase  in  the 
blood  sugar,  and  the  degree  of  hyperglycemia  tends  to  rise  progressively. 

To  excrete  sugar  in  the  urine  increased  water  is  needed,  and  gly- 
cosuria, therefore,  leads  to  polyuria,  and  the  latter  to  thirst,  poly- 
dipsia, loss  of  weight,  dryness  of  the  skin,  constipation,  and  many  of 
the  clinical  symptoms  of  the  disease. 

The  severity  of  diabetes  is  measured  primarily  by  the  degree  of 
impairment  of  the  ability  of  the  tissues  to  utihze  sugar.  In  the  milder 
forms  considerable  starch  may  be  taken  without  the  appearance  of 
glycosuria.  In  more  severe  cases  glycosuria  persists  even  after  all 
carbohydrate  has  been  removed  from  the  diet.  Experiment  has  made 
it  evident  that  this  is  built  up  in  the  organism  from  the  amino-acids 
of  the  protein  molecule.  Even  in  mild  diabetes  some  of  the  excreted 
sugar  may  have  this  origin,  and  in  severe  cases  it  assumes  great  im- 
portance. In  these  cases  reduction  in  the  amount  of  ingested  protein 
may  stop  the  glycosuria.  This  fact  is  most  significant  for  treatment, 
and  should  never  be  lost  sight  of.*  As  sources  of  carbohydrate  in  the 
organism  all  proteins  are  not  equivalent.  The  careful  studies  of  Falta 
and  Gigon  f  have  shown  that  casein  increases  the  glycosuria  in  severe 
diabetes  more  than  any  other  protein;  raw  egg-albumen,  least  of  those 
tested.  Von  Noorden  |  ranks  casein  and  meat  as  the  most  dangerous 
to  diabetics,  egg-albumen  and  protein  of  cereals  as  least  so. 

In  the  starving  dog  diabetic  with  phloridzin.  Stiles  and  Lusk§ 
have  shown  that  3.65  grams  of  dextrose  appear  in  the  urine  for  each 
gram  of  nitrogen.  As  the  only  source  of  this  dextrose  is  the  dog's  own 
protein,  it  is  clear  that  nearly  60  per  cent,  of  the  protein  metabolized 
is  converted  into  sugar  and  lost.  Mandel  and  Lusk  ||  described  a  case 
of  human  diabetes  with  a  similar  ratio,  which  they  consider  evidence 
of  total  carbohydrate  intolerance.     Falta,T[  however,  believes  that, 

*  For  details  consult  Lusk, Graham:  "Science  of  Nutrition,"  2d  ed.,Phila.,  1909, Chap.xii. 

t  Falta,  W.,  and  Gigon,  A.:  Zeit.  f.  klin.  Med.,  Berlin,  1907,  Ixi,  297. 

t  Von  Noorden,  Carl:  "Diabetes  Mellitus,"  New  York,  1905,  95. 

§  Stiles  and  Lusk:  Amer.  Jour.  Physiol.,  1903,  x,  67. 

II  Mandel  and  Lusk:  Deut.  Arch.  f.  klin.  Med.,  1904,  Lxxxi,  491. 

ii  Falta,  W.:  Zeit.  f.  klin.  Med.,  Berlin,  1908,  Ixv,  463. 
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in  human  diabetes,  80  per  cent,  of  the  protein  used  may  be  lost  as 
sugar,  giving  a  D  :  N  ratio  of  5  to  i.  I  am  convinced,  from  personal 
observation,  that  the  latter  ratio  is  reached  by  some  diabetics,  and, 
therefore,  more  closely  represents  total  intolerance  to  all  carbohy- 
drate potential  in  the  protein  molecule.     This  ratio  we  shall  use  later. 

Lactic  acid,  glycerin,  and  other  substances  closely  alhed  to  the 
carbohydrates  may  be  converted  into  sugar  and  excreted  as  such  in 
severe  human  or  experimental  diabetes,  but  have  not  much  practical 
importance. 

A  few  cases  have  been  reported  in  which  patients  under  careful 
observation  have  excreted  more  sugar  than  could  be  accounted  for  by 
the  preformed  carbohydrate  and  the  protein  of  their  food,  and  these 
have  been  held  to  prove  the  formation  of  sugar  from  fat.*  It  seems 
wise  to  preserve  a  certain  skepticism  on  this  point  until  complete  respi- 
ration-calorimeter experiments  have  put  it  beyond  dispute. 

The  excretion  of  sugar  in  the  urine  represents  a  daily  loss  of  energy, 
which  must  be  replaced  from  other  sources.  When  large  amounts  are 
passed,  this  is  a  serious  matter.  With  250  grams  in  twenty-four  hours, 
for  instance,  1000  calories  go  to  waste.  Unless  other  food,  which  the 
organism  can  utilize,  is  supplied,  the  energy  deficit  will  be  met  by 
the  destruction  of  the  body's  own  fat  and  protein,  and  loss  of  flesh 
and  strength  be  rapid.  Excessive  appetite  sometimes  automatically 
meets  the  needs,  but  frequently  is  gratified  by  carbohydrate  foods,  and 
hyperglycemia  is  increased,  with  no  gain  to  the  body  in  energy. 

The  most  important  secondary  results  of  chronic  carbohydrate 
starvation,  however,  are  seen  in  the  fat  metaboHsm.  In  mild  cases 
that  can  be  kept  free  from  sugar  on  diets  containing  about  60  grams  of 
carbohydrate,  the  fat  combustion  goes  on  normally.  In  more  severe 
ones,  with  little  or  no  power  to  burn  sugar,  there  is  a  loss  of  the  ability 
to  oxidize  the  fats  normally  to  carbon  dioxid  and  water.  Instead, 
the  process  stops  at  betaoxybutyric  acid,  CHgCH^OHCHjCOOHj, 
which  is  in  part  converted  abnormally  into  diacetic  acid,  CHgCOCHj- 
COOH ,  which  again  readily  changes  into  acetone,  CH3COCH3.  These 
three  substances  are  called  the  acetone  bodies.  When  they  are  present 
in  the  urine,  acetonuria  is  said  to  exist.  Its  recognition  in  diabetes  is 
second  in  importance  only  to  that  of  the  glycosuria.  When  only  very 
small  amounts  are  being  formed,  acetone  alone  is  found  in  the  urine. 
With  any  increase,  diacetic  acid  also  appears,  and,  when  more  than 
one  gram  is  excreted  in  a  day,  betaoxybutyric  acid  itself  appears, f 
and  may  be  excreted  in  large  amounts — 60  grams  and  more  in  twenty- 
four  hours. 

This  abnormal  fat  metabolism,  with  its  resultant  acetonuria,  is 
not  peculiar  to  diabetes,  but  is  the  regular  sequel  of  carbohydrate 
starvation  in  normal  persons.  In  them  it  is  transient,  for  the  body 
soon  accustoms  itself  to  a  protein-fat  diet  and  burns  the  sugar  formed 
from  protein.     In  severe  diabetes,  however,  not  only  is  there  no  pre- 

*  Bernstein,  Bolaffio  and  Westenrijk:  Zeit.  f.  klin.  Med.',  Berlin,  1908,  Ixvi,  378. 
t  Von  Noorden,  Carl:  Loc.  cit.,  91. 
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formed  carbohydrate  burned,  but  much  even  of  the  carbohydrate 
potential  in  protein  escapes  the  tissues,  and  consequently  carbohydrate 
starvation  reaches  an  intensity  that  is  without  parallel.  For  this  rea- 
son the  formation  of  acetone  bodies  in  diabetes  surpasses  in  amount 
anything  known  in  other  conditions. 

The  accumulation  in  the  blood  and  tissues  of  these  organic  acids 
demands  their  neutralization.  This,  in  turn,  leads  to  loss  of  alkali 
by  the  tissues.  The  body,  tenacious  of  its  fixed  alkah,  could  not  long 
supply  the  necessary  amount  day  after  day  were  there  not  another 
source  of  potential  alkali  in  reserve.  This  is  the  nitrogenous  waste, 
which  normally  is  excreted  as  urea,  but  which,  when  acid  accumulates 
in  the  body,  is  utilized  for  its  neutralization  in  the  form  of  ammonia. 
Increase  of  the  ammonia  of  the  urine  is,  therefore,  an  indication  of 
acid  formation  in  diabetes,  and  is  an  approximate  measure  of  its  de- 
gree.    Von  Noorden  gives  the  following  figures:* 

o-S  to  I  gram  ammonia  in  twenty-four  hours  is  normal. 
2  grams  ammonia  =  about    6  grams  oxybutyric  acid. 
5  grams  ammonia  =  about  20  grams  oxybutyric  acid. 
8  grams  ammonia  =  about  40  grams  oxybutyric  acid. 

These,  of  course,  are  of  no  significance  when  alkah  is  given  the  patient. 
With  increasing  formation  of  oxybutyric  acid  there  comes  in  time  a 
train  of  symptoms  which  are  believed  by  most  observers  to  be  due  to 
acid  intoxication  or  acidosis.  Whether  these  are  due  to  failure  of  the 
body's  store  of  actual  and  potential  alkali,  to  the  acid  in  itself,  or  to 
special  toxic  effects  of  the  betaoxybutyric  acid  is  not  clear.  These 
symptoms  are  lassitude,  nausea  and  digestive  disturbance,  breath- 
lessness,  various  nervous  manifestations,  and  eventually  coma  or 
collapse.  Coma  is  the  sword  of  Damocles  that  hangs  over  the  head  of 
every  diabetic  with  severe  acidosis.  Whatever  be  our  theory  of  its 
origin,  it  is  perfectly  clear,  from  chnical  experience,  that  treatment 
directed  toward  diminishing  the  production  of  the  acetone  bodies  and 
toward  their  neutrahzation  is  our  one  hope  for  the  prevention  of  this 
dread  event.  Though  the  fats  are  unquestionably  the  chief  sources 
of  these  dangerous  products,  limitation  of  the  fat  intake  is  practically 
out  of  the  question  in  severe  diabetes,  except  for  a  very  hmited  period, 
for  the  simple  reason  that  the  necessity  for  limiting  carbohydrate  arjd 
protein  is  still  more  imperative,  and  fat  must  be  the  main  source  of 
energy.  Too  httle  is  definitely  known  about  the  effect  of  different 
fats  in  increasing  acetonuria  to  have  any  practical  value  at  present. 

The  Aims  of  Treatment. — From  the  foregoing  considerations  it  is 
clear  that  the  chief  object  of  treatment  is  the  improvement  of  the 
power  to  utilize  carbohydrates,  or,  as  we  say,  the  carbohydrate  toler- 
ance. This  object  is  sought  directly  by  all  our  general  measures.  It 
is  the  avowed  object  for  which  drugs  are  advocated.  It  is  also  pursued 
indirectly  by  safeguarding  the  patient  from  all  influences  known  to 
diminish  his  tolerance.  Among  such  influences  chnical  experience 
teaches  us  plainly  that  hyperglycemia  plays  one  of  the  chief  roles. 

*  Von  Noorden:  Loc  cit.,  97. 
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Failure  to  institute  proper  dietetic  treatment,  or  self-indulgence  on 
the  part  of  the  patient,  so  frequently  lead  to  the  development  of 
severe  diabetes  in  a  previously  mild  case  that  it  is  obvious  that  over- 
taxing the  weakened  power  for  using  carbohydrate  is  highly  dangerous. 
On  the  other  hand,  strict  dietetic  treatment  often  leads  to  an  increase 
in  carbohydrate  tolerance  in  mild  cases.  In  addition,  the  increased 
sugar-content  of  blood  and  tissues  seems  to  diminish  the  resistance  to 
infection  and  predispose  to  various  degenerative  changes.  Many  of 
the  comphcations  of  diabetes,  such  as  eczema,  gangrene,  furunculosis, 
and  so  on,  improve  markedly  if  the  urine  can  be  made  sugar-free. 

The  prevention  of  hyperglycemia,  or  its  hmitation,  is  among  the 
chief  aims  of  all  treatment,  especially  of  dietetic  treatment,  and  must 
never  be  lost  sight  of.  On  the  other  hand,  acidosis  and  its  dangers 
must  be  equally  kept  in  mind.  In  severe  cases  the  need  for  combating 
acidosis  may  be  paramount,  and  the  prevention  of  hyperglycemia  be- 
come subordinate.     Then  one  is  between  Scylla  and  Charybdis. 

Finally,  no  treatment  can  succeed  which  neglects  the  energy  re- 
quirement of  the  patient.  The  maintenance  of  nutrition  is  the  es- 
sential condition  of  successful  dietetic  treatment. 

To  sum  up :  The  treatment  of  every  diabetic  seeks  to  improve  his 
tolerance  for  carbohydrates,  to  prevent  or  minimize  hyperglycemia, 
and  to  prevent  or  limit  acidosis,  while  maintaining  his  nutrition 
adequately. 

The  Classification  of  Cases  for  Treatment. — The  first  step  in  the 
treatment  of  a  diabetic  is  the  determination  of  the  severity  of  his 
disease.  The  criterion  of  this  is  primarily  the  quantitative  carbohy- 
drate tolerance;  secondarily,  the  presence  and  severity  of  acidosis. 
In  addition,  the  general  nutrition,  the  age,  and  the  presence  of  com- 
phcations are  important. 

?t  is  usual  to  follow  the  practical  classification  first  laid  down  by 
Naunyn,*  and  consider  as  mild  cases  only  those  patients  who  can 
regularly  tolerate  about  90  grams,  or  3  ounces  of  bread;  that  is,  about 
60  grams  of  starch,  when  the  small  amount  of  carbohydrate  of  the 
strict  diet  is  considered.  Patients  who  have  glycosuria  with  this 
amount  of  carbohydrate,  but  who  become  sugar-free  on  a  strict  meat- 
fat  diet,  are  considered  moderately  severe  cases.  Those  who  still 
pass  sugar  on  a  carbohydrate-free  diet  are  severe  cases. 

It  should  be  understood  that  this  is  merely  an  arbitrary  grouping 
of  the  cases  for  treatment;  that  it  does  not  represent  any  such  sharp 
dividing  lines  in  the  disease  itself;  that  cases  under  observation  fre- 
quently pass  from  one  group  to  another;  and  finally  that  occasional 
cases  show  symptoms  of  a  severe  type  of  the  disease,  with  a  greater 
carbohydrate  tolerance  than  this  scheme  provides.  Nevertheless 
this  classification  is  of  real  practical  value. 

The  Determination  of  the  Carbohydrate  Tolerance. — For  the  de- 
termination of  the  carbohydrate  tolerance  in  mild  cases  it  is  necessary 
to  know  the  quantity  of  carbohydrate  in  the  food  and  of  sugar  in  the 
*  Naunyn,  B.:  "Der  Diabetes  Mellitus,"  second  ed.,  Vienna,  1906,  382. 
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urine  during  a  test  period.  In  the  more  severe  cases  it  is  also  necessary 
to  take  into  account  the  protein  intake  and  the  nitrogen  of  the  urine. 
This  is  best  done  by  using  definite  test-diets,  as  developed  especially 
by  von  Noorden.  While  such  tests  are  more  easily  made  in  an  insti- 
tution with  a  proper  diet  kitchen,  it  is  not  very  difficult  for  any  in- 
telligent patient  to  follow  a  definitely  prescribed  diet  at  home.  In  the 
severe  cases,  moreover,  successful  treatment  depends  on  the  accuracy 
and  faithfulness  of  the  patient  in  every  detail,  and  this  might  as  well 
be  acquired  at  the  start. 

In  order  to  simplify  the  carrying  out  of  the  tests  and  subsequent 
treatment,  I  have  prepared  a  series  of  diet-tables  based  on  the  analyses 
of  cooked  foods,*  as  I  have  found  it  much  easier  to  trust  the  weighing 
of  portions  to  the  patients  at  table  than  to  their  household.     These 
tables  also  are  based  on  the  dietetic  habits  of  this  country,  and  differ 
somewhat  from  German  standards.     The  weighing  is  very  easily  done 
with  a  table  scale,  such  as  that  designed  by  T.  Stuart  Hart.f     The 
quantitative  tests  must  all  be  made  in  exact  twenty-four-hour  urine 
specimens,  the  twenty-four-hour  period  beginning  and  ending  before 
breakfast.     The  number  of  grams  of  sugar  excreted  in  twenty-four 
hours,  the  presence  of  acetone  and  diacetic  acids,  and,  if  the  latter  is 
found,  the  ammonia  excretion,  are  important.     Where  a  good  labora- 
tory is  at  hand,  the  nitrogen  output  should  be  determined  in  testing  a 
severe  case.     Proper  records,  showing  urinary  findings  and  diet  in 
parallel  columns,  are  a  great  aid  to  intelhgent  treatment.     The  tech- 
nic  is  as  follows:    The  patient,  unless  serious  digestive  disturbance, 
extreme  malnutrition,  or  threatened  coma  exist,  is  put  for  three  days 
on  the  standard  strict  diet  shown  in  Table  II,  to  which  are  added  ten 
Huntley  and  Palmer's  breakfast  biscuit,  three  at  each  of  the  meals, 
and  one  with  afternoon  tea.      (Analyses  by  T.  Stuart  Hart  show 
an  average  starch-content  of  5  grams  per  biscuit.     Since  they  can  be 
counted,  not  weighed,  the  carbohydrate  content  of  the  diet  can  thus 
be  prescribed  most  accurately.)     Where  these  are  not  to  be  had,  i 
ounce  (30  grams)  of  bread  may  be  given  at  each  meal.     In  either  case 
the  carbohydrate  of  the  diet  is  60  grams,  about  10  grams  being  con- 
tained in  the  cream  and  green  vegetables,  which  cannot  be  dispensed 
with  in  the  strictest  diet.     This  considerable  amount  is  used  because, 
in  patients  whose  diet  has  been  lax  previously,  sudden  extreme  reduc- 
tion in  carbohydrate  is  not  safe.     The  urine  of  the  third  day  is  ex- 
amined.    If  no  sugar  is  found,  the  patient  has  a  tolerance  for  at  least 
60  grams  of  carbohydrate,  and  is  at  once  a  mild  case.     If  sugar  is 
found,  the  carbohydrate   balance   is   computed   by   subtracting  its 
amount  from  the  intake — 60  grams.     If  this  balance  is  negative,  that 
is,  the  sugar  of  the  urine  is  more  than  60  grams,  then,  unless  the  patient 
has  failed  to  keep  to  the  diet,  sugar  is  being  formed  from  protein,  and 

*  Atwater  and  Bryant:  U.  S.  Dept.  of  Agriculture,  Bull.  No.  28, 1906;  and  "Nahrungs- 
mitteltabelle  zur  Aufstellung  und  Berechnungen  fiir  Krankenhaus  und  Praxis,"  by  Drs. 
Herman  Schall  and  August  Heisler. 

t  Hart,  T.  Stuart:  Jour.  Anmer.  Med.  Assoc,  1909,  liii,  457. 
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the  case  is  a  severe  one.  At  the  same  time  the  reactions  for  acetone 
and  diacetic  acid  must  be  observed,  and  the  ammonia  output,  if 
possible.  With  a  negative  carbohydrate  balance,  acetonuria  always 
occurs.  Its  absence  is  proof  positive  that  the  patient  has  taken  ad- 
ditional carbohydrate. 

To  determine  the  exact  tolerance  of  the  patients  who  become  sugar- 
free  on  the  test  diet,  additional  biscuit  or  bread  is  then  added  every 
three  or  more  days,  until  sugar  appears  in  the  urine.  The  tolerance 
may  then  be  expressed  in  grams  of  carbohydrate  or  in  ounces  of  bread. 
In  such  cases  further  tests  of  the  tolerance  for  other  forms  of  carbo- 
hydrate are  advisable  before  prescribing  a  diet.  This  may  be  done  by 
selecting  from  Table  VIII  portions  of  oatmeal  or  other  desired  cereals, 
potato,  and  fruits  equivalent  to  the  tolerated  amount  of  wheat  starch. 
Extra  cream  and  milk  (see  Table  X)  should  also  be  tried.  Actual 
sugar  or  dishes  containing  sugar,  or  beer,  w^th  its  still  more  dangerous 
maltose,  must  never  be  attempted. 

Most  patients  after  the  three  days'  test  will  lie  between  the  two 
extremes;  that  is,  they  will  excrete  some  sugar,  but  not  the  whole  60 
grams  ingested.  It  is  impossible  to  predict  definitely  whether  they 
will  prove  mild,  moderate,  or  severe  cases  until  their  response  to  care- 
ful treatment  has  been  observed.  Their  classification  and  their  treat- 
ment are  so  closely  intertwined  that  it  is  best  to  group  them  as  inter- 
mediate cases,  and  postpone  their  consideration  until  the  details  of 
treatment  have  been  taken  up. 

Methods  of  Treatment. — The  methods  of  treatment  in  diabetes 
comprise  the  use  of  scientifically  planned  diet;  of  exercise;  of  other 
general  hygienic  and  physical  measures;  and  of  drugs.  Treatment  at 
health  resorts  or  in  special  institutions  has  its  place  in  some  cases. 
Special  measures  are  also  necessary  for  certain  of  the  compHcations 
of  diabetes,  and  the  treatment  of  coma  must  have  particular  considera- 
tion. Since  each  of  these  means  of  treatment  is  dift'erently  applicable 
to  particular  cases,  it  is  more  profitable  to  consider  the  treatment 
from  the  standpoint  of  the  t\^e  of  the  disease,  whether  mild,  moderate, 
or  severe,  than  from  that  of  the  therapeutic  measures.  For  all  cases 
dietetic  treatment  is  of  far  greater  importance  than  all  other  measures 
combined. 

THE  TREATMENT  OF  UNCOMPLICATED  DIABETES 
Mild  Cases. — The  management  of  those  diabetics  who  are  found 
free  from  sugar  on  a  test-diet  containing  60  grams  of  starch  is  a  com- 
paratively simple  problem,  and  the  results  are  extremely  satisfactory. 
Such  patients  do  not  show  acetonuria  except  during  periods  of  strict 
diet,  and  every  effort  should  be  centered  upon  keeping  them  perma- 
nently free  from  glycosuria — that  is,  permanently  without  hj-per- 
glycemia.  Under  no  circumstances  should  the  physician  be  satisfied 
if  a  mild  diabetic  has  even  a  fraction  of  i  per  cent,  of  sugar  in  the  urine. 
Diet. — In  every  case  the  treatment  should  begin  with  a  period  of 
two  or  more  weeks  of  strict  diet.     Since  there  is  no  need  for  the  re- 
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striction  of  the, nitrogen  intake  in  these  patients,  they  may  be  allov/ed 
to  select  their  food  in  accordance  with  their  appetite  from  the  general 
diabetic  diet-list,  Table  I,  especial  care  being  used  to  see  that  they 
understand  all  the  prohibited  foods.  It  is  also  important  to  make  sure 
that  they  take  an  ample  diet,  which  they  may  model  on  the  standard 
strict  diet  of  the  test  period,  with  special  attention  to  the  use  of  a 
large  amount  of  fat  food.  Whisky  or  brandy,  light  Rhine  wine,  or 
claret  is  important  for  most  patients,  to  aid  in  the  digestion  of  the 
fats.  Desserts,  such  as  those  in  Table  XIII,  may  be  taken  if  the 
monotony  of  the  diet  palls.  During  this  period  of  strict  diet,  lo  or 
20  grams  of  sodium  bicarbonate  should  be  given  each  twenty-four 
hours,  dissolved  in  an  effervescent  mineral  water.  This  preliminary 
period  of  strict  diet  will  often  do  much  to  increase  the  carbohydrate 
tolerance  and  to  relieve  symptoms  which  may  previously  have  been 
complained  of. 

Following  this  period  it  is  well  to  determine  the  tolerance  anew. 
Further  treatment  will  depend  upon  the  age  and  general  character  of 
the  patient.  Elderly  and  obese  patients  may  be  allowed  a  diet  con- 
taining the  amount  of  carbohydrate  tolerated,  with  the  interposition 
of  a  week  of  strict  diet  about  once  in  three  months,  and  with  redeter- 
mination of  the  tolerance  at  least  once  a  year. 

In  younger  patients  it  is  not  safe  to  allow  an  amount  of  carbohy- 
drate more  than  two-thirds  of  that  tolerated,  and  they  must  be  kept 
under  close  supervision;  first,  because  they  are  more  likely  to  progress 
from  a  mild  to  a  severe  form  of  the  disease,  even  under  treatment; 
second,  because  they  are  apt  to  become  careless  and  self-indulgent,  and 
to  expose  themselves  to  all  kinds  of  deleterious  influences.  It  is  often 
wise  to  arrange  the  diet  in  periods,  as  advocated  by  von  Noorden, 
allowing  four  to  six  weeks  with  one-half  of  the  tolerated  carbohydrate, 
four  weeks  with  two-thirds  of  the  amount,  and  then  two  weeks  of 
strict  diet,  testing  the  tolerance  anew  at  the  end  of  each  strict  period. 

Hygiene  and  Exercise. — It  is  in  these  mild  cases  that  certain  of  the 
other  methods  of  treatment  are  of  particular  importance.  Exercise, 
in  young  individuals  with  mild  diabetes,  may  markedly  increase  the 
amount  of  carbohydrate  burned  in  the  body.  Its  effect  should  al- 
ways be  carefully  tested,  and,  when  favorable,  should  be  insisted  on  as 
regularly  as  the  diet.  General  hygienic  measures  are  of  great  im- 
portance, especially  the  prevention  of  mental  or  physical  overexer- 
tion and  business  or  domestic  worry.  A  quiet,  well-regulated,  and 
reasonably  occupied  life  is  the  ideal.  When  this  cannot  be  obtained 
at  home,  then  treatment  in  some  health  resort  fulfils  an  important 
function. 

Treatment  at  Health  Resorts. — The  health  resorts  most  suited  for 
the  diabetic  are  Carlsbad,  Neuenahr,  and  Vichy.  The  good  effect 
obtained  by  a  stay  in  one  of  these,  and  especially  the  former,  may  be 
attributed  to  several  causes :  to  the  general  surroundings  and  freedom 
from  nervous  strain ;  to  regular  exercise ;  to  the  use  of  alkaline  waters; 
and  chiefly  to  the  intelligent  supervision  of  a  physician  experienced 
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in  the  handling  of  diabetic  patients  for  many  years,  in  hotels  where  the 
diet  is  planned  with  special  reference  to  their  needs.  The  patient 
with  mild  diabetes  who  will  not  or  cannot  regulate  his  life  and  diet 
properly  at  home  should,  if  possible,  be  sent  to  one  of  these  resorts  for 
six  weeks  every  year.  Unfortunately,  we  have  no  places  which  com- 
bine all  these  facilities  in  this  country.  For  most  diabetics  a  hotel  is 
the  most  dangerous  place  in  the  world,  because  he  is  constantly  tempted 
to  transgress  the  rules  of  diet,  and  because  the  hotel,  even  if  the  diet 
be  strictly  adhered  to,  encourages  too  great  consumption  of  meat  and 
provides  too  httle  of  the  important  fat  foods  to  be  safe.  However, 
very  mild  cases,  who  can  be  allowed  a  considerable  amount  of  starch, 
may  often  be  wisely  sent  for  a  short  trip  to  some  warm  climate  during 
our  long  winters. 

Drugs. — Certain  drugs  may  also  be  tried  in  these  cases,  as  an  ac- 
cessory to  dietetic  treatment,  but  never  in  a  more  important  role. 
The  most  important  of  these  is  salicyHc  acid,  and  its  derivatives,  of 
which  aspirin  is  perhaps  the  best.  Von  Noorden  has  found  that  dur- 
ing its  use  the  tolerance  of  mild  cases  may  be  materially  increased.  It 
should  never  be  used  for  more  than  a  few  weeks  consecutively.  One 
caution  is  necessary  in  this  connection.  SaHcyHc  acid  gives  rise  to  a 
color  reaction  with  ferric  chlorid  exactly  resembling  that  of  diacetic 
acid,  but  distinguished  by  its  permanence  when  the  urine  is  boiled. 
This  should  never  be  mistaken  for  the  diacetic  reaction.  Rudisch  * 
has  recently  published  results  which  seem  to  show  a  distinct  influence 
of  atropin  in  increasing  the  carbohydrate  tolerance.  He  recommends 
using  the  sulphate  in  initial  doses  of  yi^  grain,  three  times  a  day, 
or  the  methyl  bromid,  beginning  at  y^  grains  three  times  a  day. 
The  dose  is  then  increased  cautiously  up  to  the  production  of  the 
earHest  toxic  sjonptoms, — dilated  pupils,  dry  throat,  and  flushed  skin, — 
then  stopped  for  a  time  and  resumed.  I  have  as  yet  had  no  personal 
experience  with  it,  but  it  deserves  a  trial  in  cases  where  absolute 
dietetic  control  will  allow  certain  conclusions  as  to  its  effects.  The 
jambul  fruit  has  also  been  advised,  and  von  Noorden  has  found  its 
effects  somewhat  similar  to  those  of  salicylates.  Again,  I  have  had  no 
personal  experience  with  it.  In  nervous  individuals  bromids  may  often 
be  given  with  advantage,  and  sometimes  quinin.  Arsenic,  which  is 
so  frequently  prescribed  for  diabetes,  I  beheve  is  wholly  without  effect. 
The  opium  preparations  should  not  be  used  in  the  mild  cases.  My 
personal  feeling  is  strong  that,  except  for  the  relief  of  special  symptoms, 
drugs  may  be  wholly  dispensed  with,  and  that  the  vitally  important 
diet  is  much  more  likely  to  be  observed  if  the  attention  is  not  diverted 
from  it  by  the  use  of  other  supposed  curative  agencies. 

Severe  Cases. — The  treatment  of  severe  diabetes  presents  a 
radically  different  problem  from  that  of  the  mild  form  of  the  disease. 
The  patients  have  always  lost  weight  and  have  some  degree  of  mus- 
cular weakness.  It  is,  therefore,  of  prime  importance  to  avoid  further 
loss  of  body-substance.  The  maintenance  of  nutrition  is  for  them 
*  Rudisch,  J.:  Jour.  Amer.  Med.  Assoc,  1909,  liii,  1366. 
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the  fundamental  consideration.  In  the  second  place,  they  have 
acidosis,  often  of  an  extreme  degree,  and  are  in  constant  danger  of  the 
development  of  coma.  This  is  of  so  much  more  immediate  danger  for 
them  than  the  hyperglycemia,  that  treatment  directed  against  the 
acidosis  must  take  precedence  over  measures  to  reduce  the  glycosuria. 
On  the  other  hand,  any  considerable  experience  in  handling  these  cases 
teaches,  as  Naunyn  has  well  said,  that  one  may  do  them  harm  by  too 
much  as  well  as  by  too  little  treatment,  but  that  there  is  far  more 
practical  danger  of  doing  too  little.  Each  case  presents  an  individual 
problem,  and  I  can  only  lay  down  broad  lines  along  which  success  is 
most  likely  to  come.  With  abundant  patience  and  careful  attention 
to  every  detail,  however,  many  cases  of  the  severest  type  of  the  dis- 
ease may  be  kept  in  a  state  of  fair  subjective  health  for  a  period  of 
years. 

Diet. — Energetic  Treatment. — If  the  patient,  when  first  seen,  shows 
a  negative  carbohydrate  balance,  well-marked  acidosis,  and  a  moder- 
ately increased  ammonia  output,  but  no  digestive  disturbance  or 
extreme  lassitude,  breathlessness,  or  evidences  of  threatened  coma, 
treatment  should  begin  with  an  energetic  attempt  to  diminish  the 
hyperglycemia  as  much  as  possible.  This  is  particularly  important, 
because  the  surest  means  of  diminishing  the  acidosis  over  any  con- 
siderable period  of  time  is  to  increase  the  carbohydrate  tolerance,  and 
this  we  definitely  accomphsh  when  we  diminish  the  hyperglycemia. 
Since  these  patients  manufacture  sugar  from  protein,  regulation  of 
the  nitrogenous  foods  assumes  equal  importance  with  that  of  the 
carbohydrates  of  the  diet.  In  fact,  recent  studies  have  shown  clearly 
that  severe  diabetics  are  usually  more  intolerant  of  the  carbohydrate 
derived  from  protein  than  of  that  taken  preformed.  I  am  confident, 
from  my  personal  experience,  that  the  regulation  of  the  protein  intake 
is  the  corner-stone  of  the  successful  treatment  of  these  cases.  The 
determination  of  the  nitrogen  and  ammonia  of  the  urine  is  necessary 
to  the  best  handling  of  such  patients,  and  the  careful  weighing  of  all 
the  foods  is  essential.  It  is,  therefore,  difficult  or  impossible  to  ac- 
complish much  outside  of  a  well-equipped  sanatorium  or  hospital, 
unless  a  nurse  or  attendant  who  can  be  trusted  is  put  in  charge  dur- 
ing the  period  of  energetic  treatment.  I  consider  this  quite  as  impor- 
tant as  to  have  a  nurse  in  a  case  of  acute  infectious  disease. 

The  first  step  in  the  treatment  will  depend  on  the  patient's  pre- 
vious diet,  as  judged  by  the  intensity  of  the  glycosuria.  Where 
patients  have  been  careless  and  are  passing  more  than  loo  grams  of 
sugar  a  day,  it  is  not  safe  to  proceed  to  a  strict  diet  at  once,  but  the 
carbohydrate  allowance  must  be  reduced  gradually  over  at  least  a 
week.  Cases  with  less  than  loo  grams  of  sugar,  unless  the  acidosis  is 
extreme  and  the  ammonia  more  than  4  grams,  may  be  put  on  a  strict 
diet  if  carefully  watched.  In  any  event,  at  least  30  grams  a  day  of 
sodium  bicarbonate  must  be  given  until  the  ammonia  falls  below  2 
grams,  or  until  the  urine  reaches  a  neutral  reaction.  No  rigorous 
treatment  must  be  undertaken  without  this. 
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Low  Nitrogen  Diet. — The  strict  diet  on  which  these  patients  are 
put  must  have  a  low  nitrogen  content — not  more  than  1 2  grams — and 
an  ample  number  of  calories — that  is,  35  for  each  kilogram  of  body- 
weight  (16  calories  per  pound).  These  two  conditions  are  absolutely 
essential.  Table  III  gives  such  a  standard  low-nitrogen  diet  suitable 
for  a  patient  of  70  kilograms  (155  pounds).  With  these  patients  the 
loss  of  energy  through  the  excretion  of  sugar  must  be  calculated.  The 
value  of  glucose  is  4.1  calories  per  gram.  If  50  grams  of  sugar  are 
excreted  daily  on  this  diet,  200  extra  calories  must  be  supplied  in  fat 
for  a  patient  of  this  weight,  or  a  loss  of  weight  is  certain  to  ensue. 
Alcohol,  in  the  form  of  whisky,  brandy,  light  white  wine,  or  claret,  is 
indispensable  with  this  diet,  both  to  assist  in  the  taking  of  large  amounts 
of  fat  and  as  a  source  of  additional  energy.  The  maximum  should 
contain  not  over  40  grams  of  alcohol  a  day.  As  the  fuel  value  of 
alcohol  is  seven  calories  per  gram,  this  will  give  up  to  280  additional 
calories,  and  it  does  not  increase  the  glycosuria.  On  this  diet  some 
patients,  after  a  few  days  or  even  several  weeks,  will  become  free  from 
sugar.  These  are  not  the  most  severe  cases,  and  are  the  most  hopeful 
for  treatment. 

Green  Days. — Those  who  do  not  become  free  from  sugar  in  one  or 
two  weeks  must  have  a  few  days  of  still  further  reduction  of  the  protein 
intake.  This  is  accomplished  by  a  diet  made  up  largely  of  green 
vegetables,  and  with  low  caloric  value — that  is,  semi-starvation. 
This  diet  was  introduced  by  von  Noorden  and  is  called  the  green  diet 
(shown  in  Table  IV).  One  or  two  such  green  days  are  introduced, 
then  following  this  a  low-nitrogen  diet  is  resumed,  and,  if  the  patient 
is  not  free  from  glycosuria,  two  more  green  days  are  tried  at  the  end 
of  another  week.  Very  frequently  one  sees  patients,  whose  glycosuria 
resisted  all  previous  treatment,  become  free  from  sugar  after  a  green 
day.  Once  this  has  been  accompUshed,  it  is  much  easier  to  keep  them 
sugar-free. 

Oatmeal  Days. — The  most  severe  cases  resist  even  this  extreme 
reduction  of  protein,  and  the  elimination  of  practically  all  the  car- 
bohydrate. The  worst  of  these  may  show  sugar  excretion  on  a  strict 
diet  five  times  that  of  the  nitrogen  of  the  urine.  Even  these  are  not 
immediately  hopeless.  For  them  the  next  and  final  step  in  dietetic 
treatment  is  the  trial  of  the  oatmeal  cure,  recommended  by  von  Noor- 
den. This  consists  in  the  use,  for  two  or  three  days,  of  a  diet  of  only 
oatmeal  and  butter,  to  which  may  be  added  the  whites  of  five  or  six 
eggs  if  the  patient  is  greatly  emaciated.  A  little  sour  wine  and  black 
coffee  are  allowed  as  well.  Table  V  gives  the  directions  for  this  diet. 
For  some  unknown  reason  certain  of  the  most  severe  diabetics  show 
a  tolerance  for  oat  starch,  when  given  alone  in  this  way,  very  much 
greater  than  for  any  other  carbohydrate.  It  is  a  diet  low  in  protein, 
but  high  in  calories,  from  the  large  amount  of  butter.  Von  Noorden 
and  Falta*  have  reported  cases  which  became  free  from  glycosuria  on 
this  diet,  although  they  had  shown  sugar  even  oii  green  days.     This  I 

*  Falta,  W.:  Arch.  Int.  Med.,  1909,  iii,  159. 
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have  never  seen.  What  is  more  common,  however,  is  to  see  a  marked 
rise  in  the  carbohydrate  balance  on  such  days,  which  means  a  better 
combustion  of  carbohydrate,  and,  therefore,  of  fats,  with  resulting 
diminished  acidosis.  Two  or  three  oatmeal  days  should  be  given, 
preceded  and  followed  by  one  or  two  green  days,  and,  in  some  cases, 
this  may  be  repeated  after  an  intervening  period  of  one  week  of  strict 
low-nitrogen  diet.  On  the  green  day  following  the  oatmeal  days  the 
urine  may  be  found  sugar-free,  and  may  then  remain  so  for  a  long  period. 
In  any  event  the  acidosis  and  ammonia  excretion  are  usually  materially 
diminished.  A  few  patients  do  not  show  this  tolerance  for  oatmeal, 
and  the  attempt  should  be  abandoned  if  the  glycosuria  and  polyuria  • 
are  much  increased  and  the  acidosis  unchanged.  The  best  opinion 
can  be  formed  if  the  exact  carbohydrate  balance  is  calculated. 

Most  patients  on  an  oatmeal  diet,  and  some  on  green  days,  develop 
edema,  sometimes  of  considerable  degree.  The  cause  is  not  quite 
clear,  but  seems  to  me  associated  with  the  diminished  glycosuria  and 
polyuria.  Some  of  the  reduction  in  the  glycosuria  on  this  diet  may  be 
due  to  the  retention  of  sugar  in  the  edematous  tissues,  but  the  benefi- 
cial result  of  this  treatment,  which  I  have  seen  in  rare  cases,  cannot  be 
explained  by  this.  A  rapid  gain  of  weight,  however,  during  this  treat- 
ment, is  practically  always  due  to  edema,  and  should  never  mislead. 
It  may  amount  to  seven  pounds  or  more  in  three  days,  being  lost 
promptly  with  the  subsidence  of  the  edema  on  the  return  to  a  strict 
diet.  It  seems  to  do  no  harm,  and  may  sometimes  be  avoided  by  the 
use  of  theobromin-sodium  salicylate  as  a  diuretic. 

The  essence  of  the  oatmeal  diet  is  the  combination  of  a  moderate 
carbohydrate  and  very  low  nitrogen  intake,  with  abundant  calories  in 
fat.  Similar  so-called  cures  have  been  advocated  before,  using  milk, 
rice  (Diihring),  or  potatoes  (Mosse).  None  of  these  have  had  as  well- 
authenticated  results  as  the  oatmeal  treatment,  used  as  described. 
Joslin  has  told  me  of  the  satisfactory  trial  of  bread-and-butter  days 
with  a  few  patients.     Where  oatmeal  fails,  these  may  be  resorted  to. 

Drugs. — If,  after  the  trial  of  all  these  dietetic  measures,  the  gly- 
cosuria still  persists,  opium,  best  as  codein,  one  or  two  grains  a  day,  in 
divided  doses,  may  be  given  a  trial.  If  it  does  not  diminish  the  gly- 
cosuria and  raise  the  carbohydrate  balance  within  a  week,  it  should  be 
abandoned,  because  it  increases  the  constipation  and  may  affect  the 
appetite.  It  should  never  be  continued  for  any  long  period.  I  have 
as  yet  no  personal  experience  with  the  atropin  treatment  of  Rudisch, 
nor  do  I  know  of  its  particular  appHcation  in  severe  cases. 

Hygiene  and  Exercise. — Exercise  is  usually  dangerous  for  patients 
with  severe  diabetes,  and  considerable  rest  should  be  enforced.  Ab- 
solute rest  in  bed  is  necessary  during  energetic  treatment  of  very  weak 
and  emaciated  patients. 

Warm  baths  and  inunctions  with  sweet  almond  oil  will  reheve 
the  annoying  dryness  of  the  skin.  Constipation,  from  the  excessive 
water  absorption  by  the  bowel  and  the  resultant  dryness  of  the  feces, 
is  practically  invariable.     For  this  cascara  or  aloin  is  best  for  regular 
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use,  and  occasional  doses  of  castor  oil  or  calomel  may  be  given.  If 
obstinate,  the  rectal  injection  of  six  ounces  of  warm  sweet  oil,  which 
should  be  retained  all  night,  followed  by  a  saline  enema,  is  the  most 
effective  measure.  Frequent  enemas  may  be  necessary  with  patients 
in  bed. 

Patients  with  severe  diabetes  should  not  be  sent  to  health  resorts. 
Travel  in  itself  is  bad  for  them,  because  of  the  danger  of  accident  or 
infection,  and  the  fatigue  which  it  entails.  Health  resorts  are  not  apt 
to  be  sufficiently  individualized  for  patients  of  this  kind,  and,  if  they 
are  to  be  sent  anywhere,  it  should  be  to  some  sanatorium  or  hospital 
where  they  can  have  the  most  careful  scientific  study  and  accurate 
regulation  of  diet.  Severe  diabetics  require  practically  constant 
medical  supervision  to  guard  against  the  many  dangers  inherent  in 
their  condition. 

During  all  this  treatment  the  patient's  weight  and  strength  must 
be  watched  closely.  If  the  loss  of  weight  is  rapid,  or  continues  for 
more  than  two  weeks,  the  diet  must  be  relaxed. 

Subsequent  Treatment. — When  a  great  improvement  in  the  pa- 
tient's tolerance  has  been  achieved  as  a  result  of  these  measures,  or 
the  attempt  abandoned  as  hopeless,  the  patient  must  be  put  on  a  diet 
permanently  low  in  nitrogen — not  over  12  to  14  grams  at  the  outside, 
with  a  moderate  allowance  of  carbohydrate.  The  aim  should  be  to 
secure  a  diet  upon  which  the  patient  maintains  his  weight  and  passes 
not  more  than  60  grams  of  sugar  a  day  in  the  urine.  With  some  pa- 
tients this  is  attained  by  allowing  perhaps  50  grams  of  carbohydrate 
and  10  grams  of  nitrogen;  in  others,  more  nitrogen  and  less  carbohy- 
drate. The  problem  is  wholly  an  individual  one.  With  many  pa- 
tients there  is  a  great  advantage  in  introducing  one  green  day  each 
week,  or  two  days'  strict  diet,  followed  by  a  green  day  every  other 
week.  For  those  who  react  favorably  to  oatmeal,  occasional  periods 
of  this,  with  an  accompanying  green  day,  should  be  intercalated.  If 
the  nutrition  of  the  patient  improves,  further  energetic  treatment 
should  be  attempted  after  a  few  months.  If,  however,  the  weight 
falls  progressively,  the  acetonuria  and  ammonia  excretion  increase, 
then  a  larger  amount  of  carbohydrate — up  to  100  grams  a  day — may 
be  necessary,  with  a  green  day  once  a  week.  This  carbohydrate 
must  never  be  considered  a  source  of  real  energy,  but  as  an  accessory 
to  a  diet  otherwise  adequate.  Table  VIII  gives  the  carbohydrate 
content  of  all  the  more  important  foods,  from  which  articles  may  be 
chosen  up  to  the  amount  decided  upon.  It  is  well  to  allow  the  fruits 
with  lower  sugar-content,  because,  as  Naunyn  has  pointed  out,  these 
contain  the  salts  of  citric  and  other  acids,  which  enter  the  blood  as 
carbonates,  thus  increasing  its  alkalinity.  The  addition  of  cream  is 
important.  The  effect  of  milk  must  be  carefully  tested  on  the  in- 
dividual, because  casein  increases  the  glycosuria  more  than  any  other 
protein.  In  the  most  severe  cases  all  the  proteins  act  equally.  Bread, 
oatmeal,  and  potato  are  the  foods  usually  most  desired,  and,  with 
fruit  and  extra  cream,  should  generally  be  chosen. 
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The  Treatment  of  Acidosis. — Patients  may  live  for  several  years 
with  a  total  carbohydrate  intolerance  and  with  extreme  acidosis, 
provided  the  acids  are  excreted.  The  method  by  which  we  secure 
the  excretion  of  the  betaoxybutyric  acid  is  the  constant  administra- 
tion of  sodium  bicarbonate,  and  the  duration  of  hfe  in  these  patients 
often  depends  upon  the  ability  to  take  the  large  doses  necessary.  The 
aim  should  be  to  give  enough  soda  to  keep  the  ammonia  always  be- 
low 3  grams.  This  may  require  from  15  to  45  grams  a  day.  More 
than  this  latter  amount  I  do  not  think  can  be  taken  steadily.  I  know 
of  no  way  to  make  it  palatable.  I  think  it  is  best  taken  in  doses  of  10 
to  15  grams,  dissolved  in  effervescent  water.  Patients  must  be  made 
to  see  the  vital  necessity  for  it. 

Intermediate  Cases. — The  majority  of  diabetics,  when  first 
studied  with  the  three  days'  test-diet  already  described,  will  shov.^  a 
positive  carbohydrate  balance,  but  some  glycosuria.  They  are, 
therefore,  intermediate  between  the  mild  and  the  definitely  severe 
cases,  whose  management  I  have  already  outhned.  Their  exact 
classification  may  be  impossible  until  after  weeks  of  treatment.  Some 
are  mild  cases  who  have  temporarily  lost  their  tolerance  through 
carelessness;  some  may  have  been  mild  cases  nov/  progressing  toward 
the  severe  type  of  the  disease ;  and  still  others  may  belong  permanently 
between  the  two  categories,  that  is,  be  cases  of  moderate  severity. 

Energetic  Treatment. — Further  Classification. — The  method  of  pro- 
cedure with  them  is  as  follows:  a  strict  diet,  such  as  Table  II,  is 
ordered,  and  the  urine  watched  every  two  or  three  days,  especial 
attention  being  paid  to  the  acetonuria  and  ammonia.  Sodium  bi- 
carbonate is  invariably  given  during  this  period — from  10  to  30  grams 
a  day,  depending  upon  the  intensity  of  the  ferric  chlorid  reaction. 
Enough  should  be  given  to  prevent  the  ammonia  excretion  going 
above  two  grams,  and,  if  possible,  it  should  be  kept  close  to  one  gram. 
It  is  much  easier  to  prevent  the  accumulation  of  acetone  bodies  than 
to  get  them  excreted  subsequently.  If  the  urine  becomes  sugar-free 
after  a  few  days  of  strict  diet,  and  the  acidosis  is  at  first  moderate  and 
then  rapidly  diminishes,  and  there  is  no  marked  loss  of  weight,  ener- 
getic treatment  may  be  persisted  in  for  some  time  without  danger, 
and  will  probably  result  in  a  marked  improvement  in  the  patient's 
tolerance.  Patients  who  are  much  emaciated  are  better  treated  as 
cases  of  severe  diabetes  until  the  nutrition  has  sufficiently  improved 
to  make  more  energetic  treatment  safe.  From  two  to  four  weeks  of 
strict  diet  should  be  maintained.  At  their  end  the  tolerance  to  30 
grams  of  additional  carbohydrate  should  be  tested  by  adding  six  of 
the  breakfast  biscuit,  or  two  ounces  of  bread  a  day,  for  three  days. 
The  urine  on  the  last  day  should  be  examined.  If  free  from  sugar, 
four  more  biscuit  or  another  ounce  of  bread  should  be  added  for 
another  three  days.  If  there  is  still  no  glycosuria,  the  patient  has 
acquired  a  tolerance  for  60  grams  of  carbohydrate,  and  may  subse- 
quently be  treated  as  a  case  of  mild  diabetes. 

Patients  who  do  not  become  sugar-free  in  a  few  days  of  strict  diet 
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should  be  put  on  a  low-nitrogen  diet,  and,  if  necessary,  one  or  two 
green  days.  If  the  urine  is  then  free  from  sugar,  the  standard  strict 
diet  should  be  resumed  and  persisted  in  for  two  to  four  weeks,  unless 
increasing  acetonuria  and  ammonia  or  a  steady  loss  in  weight  are  the 
signals  for  its  abandonment.  If  these  occur,  carbohydrate  must  be 
allowed  and  the  management  must  subsequently  be  along  the  lines 
laid  down  for  cases  of  severe  diabetes.  If  no  reason  for  breaking  off 
the  strict  diet  arises,  the  attempt  should  be  made  to  keep  it  up  four 
weeks,  in  cases  with  considerable  acetonuria,  one  green  day  being  in- 
troduced each  week.  At  the  end  of  this  period  the  tolerance  should 
be  cautiously  tested  by  adding  three  breakfast  biscuit  or  one  ounce  of 
bread  for  three  days,  then  doubling  the  quantity  if  no  sugar  appears. 

Moderately  Severe  Cases. — Diet. — Cases  with  a  tolerance  for 
less  than  60  grams  of  starch,  yet  who  become  sugar-free  on  a  strict 
diet,  belong  in  the  category  of  moderately  severe  diabetes.  In  the 
future  management  it  is  necessary  to  combine  some  of  the  principles 
employed  in  the  treatment  of  both  mild  and  severe  diabetes.  It  is 
impossible  to  keep  them  permanently  without  glycosuria,  because 
they  cannot  live  indefinitely  on  a  diet  containing  the  very  small  amount 
of  carbohydrate  tolerated,  without  committing  indiscretions  from 
sheer  disgust  with  the  monotony  of  the  diet,  or  developing  a  dangerous 
acidosis.  The  aim,  however,  should  be  to  allow  only  the  carbohy- 
drates which  they  are  proved  to  tolerate  best,  the  choice  being  be- 
tween bread,  oatmeal,  potato,  fruit,  or,  in  rare  cases,  milk,  and  in 
such  quantity  that  they  show  a  minimal  glycosuria  without  loss  of 
weight.  Increase  of  the  hyperglycemia  must  be  combated  by  the 
introduction  of  frequent  periods  of  strict  diet.  How  this  may  best 
be  done  depends  on  the  individual  case.  With  business  men  I  have 
succeeded  well  by  making  every  Sunday  a  strict  day;  with  others,  one 
week  of  strict  diet  followed  by  one  green  day  may  be  ordered  in  each 
month.  Many  different  plans  will  suggest  themselves  in  the  progress 
of  a  case.  At  least  once  in  six  months  an  energetic  treatment  should 
be  attempted.  The  regulation  of  the  protein  intake  is  of  definite 
importance  also.  A  number  of  these  patients  may  be  allowed  a 
medium  nitrogen  intake,  but  the  meat  consumption  should  be  par- 
ticularly moderate.  Some  do  better  with  a  low-nitrogen  diet,  as 
recommended  for  severe  diabetics. 

Treatment  of  Acidosis. — The  control  of  the  acidosis  is  most  im- 
portant in  these  cases.  Whenever  the  urine  shows  any  reaction  to 
ferric  chlorid,  sodium  bicarbonate  should  be  taken  as  regularly  as 
food,  and  the  amount  should  be  regulated  from  time  to  time  by  the 
ammonia  determination.  At  least  30  grams  a  day  should  be  taken 
whenever  the  ammonia  goes  over  3  grams.  The  occurrence  of  coma 
may  be  postponed  by  this  simple  form  of  treatment. 

Hygiene  and  Exercise. — These  patients,  much  more  than  those  with 
mild  diabetes,  need  to  have  their  general  hygiene  looked  after.  If 
they  are  in  an  occupation  entaihng  excessive  physical  or  mental 
strain,   they  almost  always  do  badly  in  spite  of  other  treatment. 
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Change  of  occupation  may  be  as  imperative  for  them  as  is  change  of 
climate  for  tuberculous  patients.  This  cannot  be  too  strongly  in- 
sisted on  by  the  medical  adviser.  Other  sources  of  worry  and  anxiety 
are  less  easy  to  avoid.  Women  with  any  but  the  mildest  diabetes 
should  not  be  allowed  to  marry,  and,  if  married,  should  not  be  allowed 
to  bear  children. 

Exercise  has  to  be  tried  out  in  individual  cases,  but  some  exercise 
is  apt  to  be  beneficial.  Fatigue  is  always  dangerous,  and  competitive 
sports  should  invariably  be  forbidden.  Exercise  is  usually  most  de- 
sired by  young  men,  and  it  should  be  remembered  that  in  them  the 
disease  tends  to  be  progressive  and  requires  more  careful  management 
than  in  older  persons. 

Treatment  at  Health  Resorts. — Whether  a  patient  of  this  typ^  shall 
be  sent  to  Carlsbad  or  other  spa  depends  principally  upon  the  kind  of 
care  he  is  able  and  willing  to  have  at  home.  Should  he  go,  it  should 
be  understood  clearly  that  he  does  not  get  a  cure,  and  that  the  treat- 
ment must  continue  uninterruptedly  after  his  return. 

Drugs. — Drugs  are  indicated  in  these  cases  along  the  lines  already 
laid  down  for  the  mild  and  severe  forms  of  the  disease.  Constipation 
must  be  prevented,  and  the  appetite  and  digestion  carefully  watched. 
Bitter  tonics  are  often  useful  where  the  appetite  flags.  Alcohol  is 
important,  as  with  severe  cases. 

Diabetes  in  Children. — Diabetes  in  childhood  is  usually  of  the 
rapidly  progressive  type,  frequently  leading  to  death  in  a  year  or  less. 
On  the  other  hand,  there  are  authentic  records  of  children  who  have 
recovered  completely  from  diabetes.  Even  mild  diabetes  in  child- 
hood should  be  handled  from  the  start  more  along  the  lines  laid  down 
for  severe  cases,  but,  where  any  considerable  tolerance  for  carbohy- 
drate exists,  it  should  not  be  exceeded.  The  dietetic  treatment  pre- 
sents a  pecuUar  difiiculty,  because  children  ordinarily  take  a  large 
quantity  of  carbohydrate  food,  are  fond  of  sweets,  and  will  not  eat 
things  which  they  do  not  Hke.  Oatmeal,  as  a  form  in  which  to  ad- 
minister starch,  has  especial  advantages  for  them,  and  fruits  are 
useful.  Large  amounts  of  cream  should  also  be  given,  and  it  is  im- 
possible to  restrict  the  milk  as  much  as  with  adults.  Such  special 
diabetic  preparations  as  biscuit  made  from  Barker's  gluten  flour, 
casoid  and  akoll  biscuit,  and  others  to  be  found  in  Table  XII,  are 
pecuharly  advantageous  for  children  as  a  vehicle  for  butter.  Alcohol, 
of  course,  can  be  given  only  in  small  quantities.  The  best  forms  are 
Hght  white  wine  or  a  httle  brandy.     Coflfee  and  tea  are  forbidden. 

Children  with  diabetes  should  be  taken  out  of  school  at  once  and 
shielded  from  fatigue  of  every  kind.  The  seashore,  where  they  may 
play  upon  the  beach  without  exercising  violently,  is  particularly 
suitable  for  them.     Long  naps  should  be  enforced. 

DIABETES  ASSOaATED  WITH  GROSS  PANCREATIC  DISEASE 
When  diabetes  accompanies  pancreatic  stone,  or  a  destructive 
lesion  of  the  pancreas  with  failure  of  the  pancreatic  juice,  indications 
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for  special  treatment  are  precise.  These  patients  lose  a  large  amount 
of  fat  and  much  of  their  protein  in  the  stools,  and  emaciate  very 
rapidly.  Pancreatic  extract  should  be  given  to  them  with  every  meal 
to  replace  the  absent  pancreatic  juice.  Falta  *  recommends  about  lo 
grams  daily  of  pankreon,  combined  with  calcium  carbonate  to  in- 
crease the  alkalinity  of  the  intestinal  contents,  and  reports  excellent 
results.  In  one  case  I  failed  with  this,  but  succeeded  with  chopped 
fresh  sheep's  pancreas  given  as  a  salad  with  each  meal.  This  is  the 
only  form  of  organotherapy  in  diabetes  which  has  yet  had  any  value. 

THE  TREATMENT  OF  COMPLICATIONS 

Infections. — Many  of  the  complications  of  diabetes  are  best  at- 
tacked by  energetic  treatment  of  the  primary  disease,  since  they  are 
dependent  for  their  severity  largely  upon  the  hyperglycemia.  In 
this  category  belong  pruritus,  inflammations  of  the  mouth  and  gums 
and  urinary  tract,  furuncles,  carbuncles,  and  diabetic  gangrene. 

Prevention  of  infection  is  worth  more  than  many  attempts  to 
cure.  Such  seemingly  trivial  matters  as  paring  corns  or  manicuring 
nails,  especially  on  the  toes,  frequently  precipitate  the  onset  of  dia- 
betic gangrene.  Diabetics  should  be  warned  to  exercise  the  most 
scrupulous  care  in  doing  these  things  for  themselves,  and  to  insist  on 
strictly  aseptic  precautions  by  chiropodists.  All  injury  and  bruising 
of  the  tissues  should  be  sedulously  avoided. 

Tuberculosis  usually  demands  renewed  attempts  at  dietetic  control 
of  the  glycosuria,  rather  than  relaxation  of  the  diet,  with  special  at- 
tention to  furnishing  large  amounts  of  digestible  fats.  Of  course, 
the  general  hygienic  and  climatic  treatment  of  tuberculosis  and  the 
local  treatment  of  other  infections  must  not  be  neglected. 

Infection  of  the  genito-urinary  tract,  such  as  pyeHtis  or  cystitis, 
demands  that  the  urine  be  made  sugar-free,  even  at  the  risk  of  under- 
nutrition. 

Acute  infectious  diseases  occurring  in  diabetics  are  very  serious. 
Except  in  mild  cases,  pneumonia  is  usually  fatal.  When  the  diet 
must  be  fluid,  one  may  often  minimize  the  bad  effects  of  excessive 
milk  by  using  part  cream  and  part  milk,  with  whisky,  brandy,  or 
coffee.  Albumin-water  and  meat  broths  are  safe,  but  of  little  reliance 
for  the  maintenance  of  nutrition. 

Degenerative  Processes. — On  the  other  hand,  dietetic  treatment 
is  not  so  sure  to  be  an  advantage  in  neuralgias  and  neuritis  occurring 
in  diabetics,  and  it  cannot  be  expected  to  have  any  definite  effect 
upon  arteriosclerosis  when  once  established,  on  angina  pectoris,  or 
on  myocardial  insufficiency.  These  must  be  treated  just  as  though 
diabetes  did  not  exist. 

Nephritis. — The  combination  of  chronic  nephritis  and  diabetes  is 
not  uncommon  in  elderly  persons.  Here  a  low  nitrogen  diet  is  in- 
dicated, and  energetic  treatment  should  never  be  continued  long. 
Where  a  tendency  to  secondary  heart  weakness  shows  itself,  moderate 

*  Falta,  W.:  Arch.  Int.  Med.,  1909,  iii,  159. 
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restriction  of  fluid  intake  is  necessary,  and,  in  cases  of  marked  edema, 
salt  should  also  be  limited.  Alcohol  should  be  used  more  cautiously 
with  these  patients. 

Gastro-intestinal  Disorders. — Gastro-intestinal  disturbances  are 
of  frequent  occurrence  in  severe  diabetes,  and  are  of  serious  moment. 
They  occur  most  frequently  in  cases  with  high  acidosis,  and  may  be 
looked  upon  as  prodromal  symptoms  of  coma.  Such  patients  should 
be  put  to  bed  and  either  starved  for  a  day,  or,  if  already  much  ema- 
ciated, given  one  or  two  oatmeal  days  or  small  amounts  of  milk. 
Sodium  bicarbonate  in  hot  water  should  be  given  at  frequent  intervals, 
or,  if  diarrhea  exists,  calcium  carbonate.  Brandy  or  wine  should  also 
be  given.  Opium  may  be  used  for  the  diarrhea,  but  energetic  treat- 
ment with  purgatives  is  dangerous. 

OPERATIVE  INTERFERENCE  IN  DIABETICS 
Surgical  operations  on  diabetic  patients  entail  a  twofold  danger: 
that  of  infection  due  to  the  lowered  resistance  of  the  tissues,  and  that 
of  collapse  or  coma  following  the  anesthetic.  Where  a  condition 
dangerous  to  Hfe  exists,  especially  gangrene  or  a  suppurative  infection, 
operation  is,  of  course,  imperative.  Where  the  condition  is  not  ur- 
gent, however,  the  glycosuria  should  be  reduced  as  much  as  possible 
by  strict  dietetic  treatment  before  an  operation  is  done.  It  is  also 
equally  necessary  to  diminish  any  existing  acidosis  and  bring  the 
ammonia  of  the  urine  as  near  to  one  gram  a  day  as  possible  as  a  pre- 
liminary measure.  The  means  of  doing  this  have  already  been  ex- 
plained, sodium  bicarbonate  being  the  most  important.  Avoidance 
of  unnecessary  bruising  of  the  tissues  is  of  great  importance  in  operat- 
ing on  diabetics. 

DIABETES  IN  PREGNANCY 
During  pregnancy  lactosuria  is  not  uncommon,  and  may  easily 
lead  to  an  erroneous  diagnosis  of  diabetes.  In  addition,  slight  transient 
glycosuria  may  also  be  seen  without  a  trace  of  intolerance  remaining 
subsequently.  Apart  from  these  conditions,  however,  true  diabetes 
may  begin  during  pregnancy;  or  the  careful  examinations  then  made 
for  the  first  time  may  lead  to  the  discovery  of  a  previously  latent 
diabetes;  or  a  woman  known  to  be  diabetic  may  become  pregnant. 
Formerly,  this  combination  of  pregnancy  and  diabetes  was  supposed 
to  be  fraught  with  danger  to  the  lives  of  both  mother  and  child,  and 
the  artificial  termination  of  pregnancy  was  frequently  advocated. 
This,  however,  is  unquestionably  an  unnecessary  and  unwise  procedure. 
Labor  should  be  artificially  induced  in  diabetic  women  only  for  the 
same  reasons  as  would  necessitate  it  in  non-diabetics.  Indications  for 
very  energetic  treatment  of  the  diabetes,  however,  are  strong,  and  the 
results  seem  to  be  altogether  satisfactory.  A  recent  study  by  Neu- 
man  *  shows  clearly  that  such  patients  may  do  as  well  as  other  non- 
pregnant ones,  and  that  the  Ufe  neither  of  mother  nor  child  is  seriously 

compromised. 

*  Neuman:  Zeit.  f.  klin.  Med.,  1909,  Ixvix,  475. 
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TREATMENT  OF  DIABETIC  COMA  AND  COLLAPSE 
When  a  patient  with  severe  diabetes,  who  has  been  under  intelli- 
gent treatment,  develops  coma  as  the  last  event  in  the  slow  evolution 
of  his  disease,  without  immediate  exciting  cause,  treatment  is  likely 
to  be  of  little  avail.  Many  persons,  however,  develop  diabetic  coma, 
as  it  were  prematurely,  as  a  result  of  careless  treatment  or  none  at  all, 
of  intercurrent  disease,  of  accident  or  nervous  shock.  In  such  cases 
energetic  treatment  may  avert  the  imminent  danger,  and  subsequent 
careful  handling  may  prolong  life  for  many  months.  The  success  of 
the  treatment  depends  primarily  upon  the  recognition  of  the  early 
signs  of  coma  and  the  prompt  use  of  every  remedial  measure  at  the 
earliest  possible  moment.  When  coma  actually  exists,  it  is  very  rare 
to  bring  the  patient  out.  Whatever  be  the  complete  explanation  of 
true  diabetic  coma,  it  is  definitely  associated  with  diabetic  acidosis , 
and  measures  which  at  present  offer  any  prospect  of  success  in  its 
treatment  are  measures  directed  toward  diminishing  the  production  of 
betaoxybutyric  acid;  toward  increasing  its  elimination  chiefly  by  the 
kidneys;  and  which  provide  for  its  neutralization. 

As  soon  as  the  first  evidence  of  air-hunger  manifests  itself,  with 
marked  lassitude  and  digestive  disturbance,  the  diet,  if  previously 
strict,  should  be  relaxed,  and  a  considerable  quantity  of  readily  diges- 
tible carbohydrate  given.  Milk  should  be  the  basis  of  the  diet  at  this 
time.  At  the  same  time,  absolute  rest  should  be  enforced,  with 
warmth  to  the  surface.  The  urine  usually  diminishes  markedly  be- 
fore the  onset  of  coma,  and  with  this  the  amount  of  sugar  and  of  acids 
excreted  also  falls.  This  may  be  misleading,  but  it  always  indicates 
a  dangerous  retention  and  not  improvement.  It  is  also  very  charac- 
teristic to  have  a  considerable  albuminuria  with  a  quantity  of  granular 
casts.  This  is  always  a  danger-signal.  Diuretic  measures  are  there- 
fore indicated.  Caffein  derivatives  and  sweet  spirits  of  niter  are  the 
best  drugs.  The  administration  of  large  quantities  of  fluid  and  the 
use  of  rectal  irrigations  or  Murphy's  drip  may  all  help.  In  some 
cases,  however,  vomiting  and  an  intolerant  rectum  may  complicate 
the  situation  and  make  these  means  useless.  A  saHne  purge  is  wise, 
but  excretion  must  be  largely  through  the  kidneys  and  lungs. 

The  most  vital  measure  is  the  introduction  of  large  quantities  of 
alkali  to  neutralize  the  acids  of  the  blood  and  tissues,  and  to  render 
them  more  easily  excreted.  The  only  sure  means  of  accomplishing 
this  is  by  intravenous  injection,  for  which  a  sterile  4  per  cent,  solution 
of  sodium  carbonate  should  be  employed.  As  much  as  a  liter  of  this 
should  be  introduced,  if  possible,  and,  if  improvement  is  not  rapid, 
another  liter  at  the  end  of  six  hours.  Great  care  should  be  taken  that 
the  canula  does  not  slip  out  of  the  vein  and  the  solution  dissect  up 
the  tissues  of  the  arm.  I  have  seen  a  nasty  slough  formed  as  a  result 
of  this  accident.  At  the  same  time  as  much  sodium  bicarbonate  as 
possible  should  be  given  by  the  mouth  and  rectum,  and  its  adminis- 
tration should  be  continued  until  the  urine  becomes  alkahne.    After 
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this  has  been  achieved  the  danger  is  passed.  Edema  may  result  when 
these  enormous  amounts,  loo  grams  or  more,  are  given,  but  they  are 
absolutely  necessary.  Following  the  injection  the  effects  in  some 
cases  are  almost  magical.  Patients  become  brighter,  the  respiration 
slower,  and  the  pulse  fuller,  and  these  results  are  frequently  seen 
during  the  injection  itself.  Falta  *  recommends  the  administration  of 
levulose,  even  by  hypodermoclysis,  in  comatose  patients,  but  1 
should  be  unwilling  to  take  the  risk  of  sloughing  the  skin .  One  hun- 
dred grams  of  levulose  may,  however,  be  given  by  the  rectum. 

After  recovery  from  impending  coma,  energetic  diet  with  oatmeal 
days,  as  laid  down  for  severe  diabetes,  should  be  instituted  in  all 
cases  that  have  not  been  on  strict  diet  previous  to  the  onset  of  coma. 
For  these  latter  cases  relaxation  of  the  diet  for  a  time  is  the  wiser  pro- 
cedure. 

Collapse,  which  occasionally  occurs  under  the  same  conditions  as 
true  coma,  is  apt  to  be  equally  fatal  and  less  readily  treated.  The 
means  for  combating  it  are  practically  the  same  as  for  surgical  shock: 
absolute  rest  with  abundant  artificial  warmth  to  the  surface,  intra- 
venous infusion,  and  cardiac  stimulants,  perhaps  hypodermoclysis. 
I  have  not  yet  had  an  opportunity  to  try  saline  injection  with  tof.tot 
adrenalin,  but  should  consider  it  indicated.  Uremic  coma  or  coma 
due  to  gross  cerebral  lesion,  occurring  in  the  course  of  diabetes, 
should  be  treated  in  the  same  way  as  when  existing  alone. 

For  further  details  see  the  text-books  of  Naunyn  and  von  Noor- 
den,  and  Magnus-Levy,  "Das  Koma  diabectium  und  seine  Behand- 
lung,"  Halle,  1909. 

RESULTS  OF  TREATMENT 
The  most  successful  treatment  of  the  diabetic  cannot  offer  him 
the  prospect  of  a  cure.  Since  the  disease,  however,  in  the  mild  forms 
entails  no  marked  disturbance  of  the  general  health,  and  the  treat- 
ment demands  merely  the  exercise  of  self-control  and  intelHgence,  pro- 
longed Hfe  is  more  nearly  an  unmixed  good  than  in  most  chronic 
diseases.  Much  can  be  done  to  preserve  and  enhance  the  efficiency 
and  well-being  of  the  patient  for  many  years  in  the  majority  of  cases, 
provided  the  treatment  is  begun  early  and  is  firmly  adhered  to.  An 
early  diagnosis  is  of  great  moment,  and  will  probably  prolong  the 
average  hfe  of  diabetics  many  years.  Testing  the  glucose  tolerance 
of  all  persons  showing  a  transient  glycosuria,  and  of  persons  with 
known  hereditary  tendencies  to  the  disease,  should  be  a  most  important 
help  toward  this.  I  know  few  tasks  which  repay  the  pains  taken  in 
the  performance  so  well  as  the  treatment  of  diabetes,  because,  imlike 
so  much  of  medical  treatment,  the  good  results  are  not  due  to  the 
natural  tendencies  of  the  disease,  nor  are  they  the  chance  accompani- 
ments of  our  therapeutic  measures,  but  are  directly  due  to  our  efforts. 

*  Falta:  Arch.  Int.  Med.,  1909,  iii,  159. 
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DIET  TABLES  AND  THEIR  USE 

The  following  diet  tables  are  in  large  part  self-explanatory.  They 
have  been  prepared  with  a  view  to  facilitating  as  much  as  possible  the 
accurate  prescribing  of  diets  with  a  known  content  of  carbohydrate, 
nitrogen,  and  calories  suitable  for  the  diabetic.  Table  I  gives  a  Hst 
of  all  foods  in  common  use  in  this  country,  which  are  permissible  to 
diabetics,  as  well  as  a  second  Hst  of  prohibited  articles.  At  the  outset 
of  treatment  with  any  patient  he  should  be  provided  with  some  such 
Hst  as  this,  and  it  is  the  duty  of  the  physician  to  make  sure  that  he  is 
thoroughly  familiar  with  its  contents.  His  planning  of  his  own  meals 
will  be  much  simpler  if  the  standard  diets  given  in  Tables  II  and  III  are 
used  during  the  preliminary  test  period.  During  each  test  period  the 
patient  should  be  required  to  keep  an  accurate  record  of  all  food  eaten. 

To  prescribe  a  diet  for  any  given  patient,  first  determine  the  total 
number  of  calories  necessary  for  his  or  her  weight,  35  calories  per  kilo- 
gram (16  per  pound)  being  the  standard  for  persons  doing  ordinary 
Hght  work;  about  25  per  kilogram  (12  per  pound)  for  patients  in  bed. 
The  nitrogen  content  of  the  diet  must  also  be  determined  according 
to  the  principles  already  given  in  describing  the  treatment  of  mild  and 
severe  cases.  Even  patients  with  mild  diabetes  should  not  be  allowed 
to  exceed  20  grams  of  nitrogen  a  day.  From  Table  VI  select  such 
portions  of  meat,  fish,  and  eggs,  as  wiU  contain  approximately  the 
desired  amount  of  nitrogen,  taking  also  30  grams  (i  ounce)  of  cheese 
from  Table  VII.  Foot  up  the  number  of  calories  contained  in  these 
portions  of  nitrogenous  foods.  A  large  part  of  the  calories  even  in 
these  foods  comes  from  their  fat  content.  Subtract  the  calories  thus 
obtained  from  the  total  calories  required  for  the  patient;  the  remainder 
must  then  be  made  up  from  foods,  rich  in  fat,  which  are  to  be  found  in 
Table  VII,  with  wine  or  spirits  up  to  an  alcohol  content  of  not  over  40 
grams  a  day  (see  Table  XI),  green  vegetables,  salads,  meat  broths,  and 
other  practically  non-nitrogenous  articles  of  diet  contained  in  the 
general  diet-Kst,  and  may  be  left  to  the  patient's  own  taste.  With  a 
little  practice  such  a  diet  may  be  planned  in  five  to  ten  minutes. 

For  the  patient  who  is  allowed  a  certain  daily  portion  of  carbohy- 
drate, selection  should  be  made  from  Tables  VIII,  IX,  and  X,  and 
absolute  accuracy  should  be  insisted  upon  in  the  weighing  of  these  por- 
tions until  the  patient  becomes  thoroughly  familiar  with  the  size  of  a 
portion. 

There  are  no  satisfactory  substitutes  for  bread.  Most  of  the 
diabetic  foods  on  the  market  contain  as  much  carbohydrate  as  bread, 
and  are  really  fraudulent.  (See  A.  L.  Winton's  analyses  of  diabetic 
foods,  Report  of  the  Connecticut  Agricultural  Station,  1906, 153.)  The 
few  such  diabetic  breads  and  biscuit  which  have  a  really  low  car- 
bohydrate content  I  have  given  in  Table  XII.  As  a  rule,  it  is  better 
to  allow  the  carbohydrate  portion  as  ordinary  bread,  which  the  patient 
enjoys,  rather  than  as  a  somewhat  larger  quantity  of  a  wholly  un- 
palatable gluten  preparation. 
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In  Table  XIII,  I  have  given  a  few  special  recipes  which  have  proved 
helpful  to  me  in  giving  variety  to  the  diabetic  diet.  Any  ingenious 
cook  can  plan  many  such  dishes  within  the  prescribed  limitations,  and 
act  as  a  valuable  ally  to  the  physician. 

TABLE  I.— GENERAL  DL'\BETIC  DIET-LIST. 

May  take  freely: 

Soups:  All  meat  soups  and  broths.     May  add  vegetables  allowed,  egg,  or  cheese. 
Meats:    All  fresh,  smoked,  and  cured  meats  (except  liver),  poultry  and  game, 

without  sauces  or  gravies  containing  flour;  pate  de  foie  gras. 
Fish:  All  kinds,  except  oysters,  clams,  and  scallops,  cooked  without  bread-crumbs 

or  meal;   all  dried,  salted,  smoked,  or  pickled  fish. 
Eggs:   Prepared  in  any  way  without  flour. 
Fats:  Butter,  lard,  suet,  olive  oil,  or  other  fats. 

Cheeses:  All  kinds,  especially  cream,  Swiss,  English,  and  pineapple  cheese. 
Vegetables  and  salads:    Asparagus,  beet  greens,  Brussels  sprouts,  cabbage,  cauli- 
flower, celery,   chicory,  cresses,  cucumbers,  egg-plant,  endive,  kohl-rabi, 

leeks,  lettuce,  okra,  pumpkin,  radishes,  rhubarb,  salsify,  sauerkraut,  spinach, 

string-beans,  tomatoes,  vegetable  marrow. 
Pickles  made  from  the  above  vegetables,  unsweetened;   ripe  olives. 
Fungi:   Mushrooms  and  truffles. 
Cream:  Not  over  3  ounces  a  day. 
Condiments:    Salt,  pepper,  cayenne,  paprika,  curry,  cinnamon,  cloves,  English 

mustard,  nutmeg,  caraway,  capers,  vinegar,  and  the  piquant  sauces  in  small 

quantities,  urdess  specially  forbidden. 
Desserts:   Jellies  made  from  gelatin;   custards  and  ice-cream  made  with  eggs  and 

cream;    all  sweetened  with  saccharin,  and  flavored  with  vanilla,  coffee,  or 

brandy. 
Nuts:   Butternuts. 
Beverages:  Tea  or  coffee,  sweetened  with  saccharin,  and  with  the  portion  of  cream 

allowed. 
Whisky,  brandy,  rum,  and  other  distilled  liquors,  up  to  3  ounces  a  day. 
Light  Rhine  or  Moselle  wine,  claret,  or  Burgundy,  up  to  16  ounces  a  day  (one 

pint). 
Mineral  waters  of  all  kinds. 
Lemonade  in  small  quantity,  sweetened  with  saccharin. 

Articles  Prohibited,  Except  as  Prescribed  in  the  Accessory  Diet: 

Sugars  and  sweets  of  every  kind. 

Pastry,  puddings,  preserves,  cake,  and  ice-cream. 

Bread  and  biscuit  of  all  kinds,  toast,  crackers,  and  griddle  cakes. 

Cereals,  such  as  rice,  oatmeal,  sago,  hominy,  tapioca,  and  barley. 

Macaroni,  potatoes,  carrots,  parsnips,  beans,  peas,  beets,  green  corn,  and  turnips 

Fruit  of  all  kinds,  fresh  or  dried. 

Soups,  sauces,  or  gravies  thickened  with  flour  or  meal,  or  made  with  milk. 

Beer,  ale.  porter,  all  sweet  wines,  sherry  or  port  wine,  sparkling  wines,  cider,  and 

liqueurs. 
Milk,  chocolate,  or  cocoa. 
All  sweet  drinks  and  soda-water. 

TABLE  II.— STANDARD  STRICT  DIET. 

Breakfast: 

2  eggs. 

Ham,  90  grams  (3  ounces). 

Coffee,  with  45  grams  {i}^  ounces)  cream. 

Butter,  15  grams  (3^  ounce)  on  the  biscuit  during  the  test  period;  cooked  with  the 
eggs  if  no  biscuit  or  bread  is  taken. 
Luncheon : 

Meat  (steak  or<;hops),  120  grams  (J^  pound). 

Green  vegetable  from  list,  2  tablespoonfuls. 

White  wine,  2  claret  glasses  (6  ounces),  or — 

Whisky,  or  brandy,  2  tablespoonfuls  (i  ounce). 

Butter,  15  grams  (J^  ounce),  with  the  green  vegetable  if  no  biscuit  or  bread  is 
taken. 
Afternoon  tea  with  1 5  grams  (3^  ounce)  of  cream. 
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Table  II. — Standard  Strict  Diet. — (Continued.) 
Dinner: 

Any  clear  soup. 

Fish,  90  grams  (3  ounces). 

Meat  (beef,  mutton,  turkey,  or  chicken),  120  grams  (J^  pound). 

Green  vegetable  from  list,  2  tablespoonfuls. 

Salad  with  15  grams  (3^2  ounce)  of  oil  in  the  dressing. 

Cream  cheese,  30  grams  (i  ounce). 

White  wine,  2  claret  glasses  (6  ounces)  or — 

Whisky  or  brandy,  2  tablespoonfuls  (i  ounce). 

Demi-tasse  of  coffee. 

Butter,  30  grams  (i  ounce)  on  the  fish,  meat,  and  green  vegetable,  if  no  bread  or 
biscuit  is  taken. 
Bedtime: 

Bouillon,  with  i  raw  egg. 

Nitrogen^iS  gram.     Total  Calories==255o. 

Omitting  ham,  nitrogen=i5  grams.     Total  Calories  =  2200 

TABLE  III.— STANDARD  DIET  WITH  RESTRICTED  PROTEIN. 

Breakfast: 

2  eggs. 

Bacon,  15  grams  (}/2  ounce). 

Coffee,  with  45  grams  (ij^^  ounces)  of  cream. 

Butter,  20  grams  (f  ounce). 
Luncheon : 

I  egg. 

Bacon,  15  grams  (j^  ounce). 

Meat  (lamb-chops,  ham  or  beefsteak),  60  grams  (2  ounces). 

Salad  with  15  grams  (^  ounce)  of  oil  in  the  dressing. 

White  wine,  2  claret  glasses  (6  ounces),  or — 

Whisky  or  brandy,  2  tablespoonfuls  (i  ounce). 

Butter,  40  grams  (i^  ounces). 
Afternoon  tea  with  15  grams  (J^  ounce)  of  cream. 
Dinner: 

Any  clear  soup. 

Meat  (roast  pork,  beef,  mutton,  turkey,  or  lamb-chops),  90  grams  (3  ounces). 

Vegetables  from  list,  2  tablespoonfuls. 

Salad  with  15  grams  {}>4  ounce)  of  oil  in  the  dressing. 

Cream  cheese,  30  grams  (i  ounce). 

White  wine,  2  claret  glasses  (6  ounces),  or — 

Whisky  or  brandy,  2  tablespoonfuls  (i  ounce). 

Demi-tasse  of  coffee. 

Butter,  30  grams  (i  ounce). 
Bedtime: 

Bouillon  with  i  raw  egg. 

Nitrogen=io  grams.     Total  Calories=25oo. 

Omitting  30  grams  of  butter  and  ^2  ounce  of  bacon,  calories=2  25o. 

TABLE  IV.— GREEN  DAYS. 

Breakfast: 

One  egg,  boiled  or  poached. 

Cup  of  black  coffee. 
Dinner : 

Spinach,  with  a  hard-boiled  egg. 

Bacon,  15  grams  (J^  ounce). 

Salad,  with  15  grams  (J^  ounce)  of  oil. 

White  wine,  3^  liter  (4  ounces),  or  whisky  or  brandy  30  c.c.  (i  ounce). 
4.30  p.  M.: 

Cup  of  beef- tea  or  chicken  broth. 
Supper: 

I  egg,  scrambled,  with  tomato  and  a  little  butter. 

Bacon,  15  grams  (J^  ounce). 

Cabbage,  cauliflower,  sauerkraut,  string-beans,  or  asparagus. 

White  wine,  }^i  liter  (4  ounces),  or — 

Whisky  or  brandy,  30  c.c.  (i  ounce). 

Sodium  bicarbonate,  15  to  30  grams  (3^  to  i  ounce)  in  the  twenty-four  hours. 

Nitrogen=5  grams.     Carbohydrate^about  5  grams.     Calories=S75. 
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TABLE  v.— OATMEAL  DAYS.  , 

Porridge  made  from  oatmeal,  250  grams  (3^  pound),  with  butter,  250  grams  (}^ 

poundj ;   salt  and  pepper  to  taste. 
Black  coffee,  light  white  wine,  }'2  liter  (8  ounces),  or  cognac,  60  c.c.  (2  ounces). 
The  whites  of  six  eggs  may  be  added  to  the  porridge  if  desired. 

Nitrogen.  Carbohydrate. 

Grams.                        Grams.  Calories. 

Oatmeal 6.2                        170  1025 

Butter 0.4                           . .  1975 


6.6 


Alcohol  (40  grams) 

6  egg  whites 3.6 


3000 

210 

90 


10.2 

TABLE  VI.— FOODS  RICH  IN  PROTEIN. 

NITROGEN. 


3300 
THE  CHIEF  SOURCES  OF 


Meats: 


Beef,  roast,  fat 

Beefsteak,  tenderloin 

Beefsteak,  sirloin 

Lamb,  roast 

Lamb-chops,   broiled   (without 

bone) 

Mutton,  roast 

Ham,  boiled 

Ham,  fried 

Pork  steak,  broiled 

Capon,  roast 

Turkey,  roast 

Chicken,  broiled 

Plover,  roast 


In  100  Grams. 


Nitro- 
gen. 


Fish: 


Bluefish,  cooked. . 
Mackerel,  broiled. 
Salmon,  cooked. . . 
Sardines,  canned . . 


Eggs: 


Eggs, 

Each,  nitrogen 
calories 

Eggs,  whites 

Each,  nitrogen 
calories 

Eggs,  yolks 

Each,  nitrogen 
calories 


3-4 

.3-6 
3-7 
3-0 

3-3 
4.0 

3-2 
3-4 
3-0 

4-3 

4.4 

4-5 
3-4 


4.0 

3-6 

4.0 

3-5 


I  gram 

75 


0.6  gram 


0.4  gram 
60 


The  Following  Contain  Carbohy- 
dr.\te: 
Liver,  broiled  (6  per  cent.)  .  .  .  . 

Clams,  round  (5  per  cent.) 

Oysters  (3.5  per  cent.) 

Scallops  (3.5  per  cent.) 


2-5 


3-5 
i-S 
i.o 
2.2 


Calories. 


356 

286 
192 
198 

366 
312 
290 
400 

503 
217 

28s 

I4S 
217 


147 
157 
230 

277 


44 


356 


152 

75 
50 
75 


In  I  Ounce. 


Nitro- 
gen. 


1.0 
1.0 
I.I 
0.9 

1.0 
1.2 
1.0 
1.0 
0.9 
1.2 

1-3 

1-3 
1.0 


1.2 
1.0 
1.2 
1.0 


0.6 


0.7 


1.0 
0.4 

0-3 
0.6 


Calories. 


100 
81 

55 
56 

104 
90 

83 
114 

143 
62 
81 
40 
62 


42 
42 
66 
80 


13 


103 


43 
21 

14 
22 


Approximate  Por- 
tion TO  Contain 
I  Gram  Nitrogen. 


Grams. 


30 

28 
27 
33 

30 
25 
31 
30 
33 
23 
23 
22 

30 


25 
25 
25 
29 


5° 


40 


28 

67 

104 

45 


Ounces. 


I 
I 
I 


I 

% 
% 


iH 


iVz 


2M 


iH 


In  mild  cases  100  grams  (3  ounces)  of  these  may  be  allowed,  but  they  must  be  ex- 
cluded from  a  strict  diet. 
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TABLE  VII.— FOODS  RICH  IN  FATS.     THE  CHIEF  SOURCES  OF  ENERGY. 


Practically  Pure  Fats: 

Vegetable  oils 

Cod-liver  oil 

Butter 

Oleomargarin 


In  ioo  Grams. 


Nitro- 
gen. 


Calories. 


930 
920 
790 
790 


In  I  Ounce. 


Nitro- 
gen. 


Calories. 


270 
267 
225 
225 


Approximate  Por- 
tion TO  Contain 
I  Gram  Nitrogen. 


Grams. 


Ounces. 


Fat  foods  whose  protein  and  carbohydrate  content  may  be  disregarded  in  mild  cases, 
and  when  used  in  ordinary  quantity,  for  cream,  100  grams  (3  ounces),  for  the  other  articles 
not  to  exceed  60  grams  (2  ounces).  ^Vhen  used  in  larger  quantity,  or  in  cases  requiring 
restriction  of  protein,  their  nitrogen  and  carbohydrate  content  must  be  included  in  the 
daily  total.     Not  more  than  200  grams  (7  ounces)  of  cream  should  be  used. 


Bacon 

Pate  de  foie  gras 

Yolk  of  egg 

(each  =^  nitrogen  0.4  gram,  calo- 
ries, 60) 
Cream,  centrifugal,  40  per  cent. 
Cream,  gravity,  16  per  cent..  .  . 
(Carbohydrate  =  3.5  per  cent). 
Cheeses  (carbohydrate  content  aver- 
ages 2  per  cent.) : 

Cream 

Old  English 

Pineapple 

American 

Swiss 

Roquefort 

Neufchatel 

Brie 


i-S 

666 

0.4 

189 

66     ! 

2.2 

376 

0.6 

no 

45 

2-5 

356 

0.7 

103 

40 

0-5 

388 

o.is 

112 

200 

0-5 

175 

o.is 

50 

200 

0.8 

568 

0-3 

161 

125 

4.8 

525 

1.4 

150 

21 

4-7 

493 

1-4 

140 

22 

4.6 

452 

1-3 

130 

23 

S-o 

442 

i-S 

125 

20 

3.6 

374 

I.O 

106 

28 

3-0 

336 

0.9 

96 

33 

2.6 

266 

0.75 

77 

39 

2H 


I 
I 


TABLE  VIII.— FOODS  RICH  IN  CARBOHYDRATE.     THE  ACCESSORY  DIET. 

All  foods  included  in  this  table  are  forbidden  unless  prescribed  as  accessory  diet. 
For  this  purpose,  if  the  carbohydrate  tolerance  has  been  determined  in  grams,  the  daily 
allowance  may  easily  be  calculated  from  the  column  giving  the  carbohydrate  content. 
If  the  tolerance  has  been  determined  in  ounces  of  bread,  the  column  of  equivalents  on  the 
right  should  be  used.  The  nitrogen  content  of  all  these  foods  may  be  disregarded  in  the 
quantities  used  as  accessory  diet. 


In  ioo  Grams. 
Carbohydrate. 

Amount  Equal  to  i 
Ounce  White  Bread. 

Grams. 

Calories. 

Ounces. 

Calories. 

Flours,  Cereals,  Wheat  Products: 

Barley,  buckwheat  flour,  hominy, 
rice,  rye  flour 

80.00 

75.00 
67.50 

360 

39? 
410 

Vs 
Vs 

77 

Wheat  flour,  macaroni,  spaghetti, 
vermicelli,  noodles,  shredded 
wheat  biscuit,   farina,   corn- 
meal             

92 

Oatmeal(nitrogen  =  2.5percent.) . 

lOI 
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Table  VIII. — Foods  Rich  in  Carbohydrate.    The  Accessory  Diet. — (Continued.) 


Breads  and  Crackers: 

All  breads  and  rolls 

Cornbread 

Zwieback 

Crackers,  average 

Huntley  and  Palmer's  breakfast 
biscuit 

(each  =  4.92  grams  starch) 
Huntley  and  Palmer's  oaten  bis- 
cuit   

(each  =  II .46  grams  starch) 


Cooked  Cereals,  Etc.: 

Rice,  boiled 

Hominy,  boiled 

Macaroni,  boiled 

Oatmeal,  boiled 

(nitrogen  ==  0.45  per  cent.) 

Vegetables  : 

Potatoes,  boiled 

Potatoes,  uncooked 

Artichokes 

Parsnips 

Onions,  uncooked 

Onions,  boiled 

Carrots 

Squash 

Turnips 


In  100  Grams. 

Amount  Equal  to  i 

Carbohydrate. 

Ounce  White  Bread. 

Grains. 

Calories. 

Ounces. 

Calories. 

55-00 

28s 

I 

82 

45.00 

265 

iH 

94 

73.00 

430 

Vs 

119 

72.00 

430 

Vs 

119 

57.87 

I 

56.16 

I 

25.00 

112 

2M 

72 

18.00 

84 

3 

66 

16.00 

90 

3^ 

91 

12.00 

62 

5 

90 

20.00 

97 

3 

69 

18.00 

85 

3 

84 

17.00 

80 

3 

66 

14.00 

66 

4 

72 

10.00 

SO 

5 

70 

5.00 

42 

10 

120 

9.00 

46 

6 

78 

9.00 

48 

6 

84 

8.00 

40 

7 

77 

All  vegetables  lose  about  25  per  cent, 
cooking. 


of  their  nitrogen,  carbohydrate,  and  calories  in 


Fruits: 


Bananas  (without  skin) . 

Plums 

Cherries 

Huckleberries 

Nectarines 

Apples 

Apricots 

Currants 

Pears 

Oranges 

Raspberries 

Pineapple 

Cranberries 

Peaches 

Olives,  green 

Lemons 

Strawberries 

Watermelon 

Muskmelon. 

Grape-fruit 


22.00 

20.00 

17.00 

17.00 

15.00 

14.00 

13.00 

13.00 

12.00 

11.00 

10.00 

9.00 

9.00 

9.00 

8.50 

8.00 

7.00 

6.00 

5.00 

5.00 


100 

87 
80 

75 
62 

64 
60 

58 
64 
52 
56 
44 
46 
40 
225 

45 
40 

30 
20 
20 


23^ 

2% 

3 

3 

S'A 

4 

4 

4 

4 

5 

5 

6 

6 

6 

6 

7 
8 

9 
10 
10 


72. 

68. 

66 

63 

63 

72 

68 

68 

72 

75 
80 

72 
78 
66 

384 
91 
88 
81 

60 
60 
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TABLE  IX.— FOODS  RICH  IN  CARBOHYDRATE  AND  PROTEIN. 

May  be  used  as  accessory  diet  to  replace  a  small  portion  of  the  bread  allowance  in 
mild  cases.  In  cases  requiring  restriction  of  protein  their  nitrogen  content  must  be  in- 
cluded in  the  daily  total.  A  few  of  the  lower  carbohydrate-containing  nuts  may  be  al- 
lowed as  a  relish. 


In  loo  Grams. 


Nitro- 
gen. 


Legximes: 

Beans,  baked 

Lima-beans,  cooked 
Green-peas,  cooked. 
Green-peas,  canned. 

Nuts: 

Chestnuts 

Cocoanut,  prepared 

Peanuts 

Almonds 

Pistachios 

Pecans,  polished. . . . 

Filberts 

Walnuts,  black 

Hickory  nuts 

Brazil  nuts 

Pignolias 


I.I 
0.8 
i.o 
0.6 


I.o 
I.o 

4.0 

3-2 

3-4 
1.8 

2.5 
4.4 

2-5 

2.7 
S-4 


Carbo- 
hydrate. 


17 

17 

IS 

9 


42 

31 

24 

17 
16 

13 
13 
12 
II 

7 
7 


Calories. 


130 
100 
120 

55 


248 
687 

563 
666 

659 
760 

724 
683 

735 
718 
625 


Equiva- 
lent. 


3 
3 

3^ 
6 


iM 
iH 
2H 
3 

3^ 

4 

4 

4H 
5 
8 
8 


Equivalent  Con- 
tains: 


Nitrogen. 


I.O 

0.7 

I.o 

I.O 


0.4 

0-5 
2.7 
2.7 

3-2 
2.0 
2.8 
5-8 
3-5 
6.5 
13.0 


Caloiies. 


113 

87 

120 

96 


87 
341 
360 

570 
608 
864 
824 
873 
1045 
1632 

1435 


TABLE  X.— MILK  AND  CREAM. 

Small  quantities  of  milk  or  cream,  not  to  exceed  100  grams  (3  ounces),  may  be  used  in 
all  cases.  Larger  quantities  should  never  be  given  without  testing  the  tolerance,  both 
because  of  the  lactose  and  also  the  casein,  which  is  readily  converted  into  sugar.  The 
maximum  amounts  indicated  should  not  be  exceeded  unless  threatened  coma  or  some  other 
complication  demands  it. 


In  ioo  Grams. 

In  I  Ounce. 

Daily 
Maximum. 

Equiva- 
lent TO 
I  Ounce 
Bread. 

Nitro- 
gen. 

Carbo- 
hydrate. 

Calo- 
ries. 

Nitro- 
gen. 

Car- 
bohy- 
drate. 

Calo- 
ries. 

Grams. 

Ounces. 

Ounces. 

Whole  milk,  average 

0.5 
0.4 

1-5 
0.4 
0.4 

5-4 

II. 2 

3-5 
3-5 

72 
53 

170 

175 
400 

O.I 
O.I 

0.4 

O.I 
O.I 

1.4 
1.6 

3-2 
I.O 

I.o 

21 
16 

49 

51 

116 

300 
300 

150 
200 
200 

10 
,'° 

5 

7 
7 

II 

Koumiss 

10 

Condensed  milk,  unsweetened 

(evaporated  cream) 

Cream,  gravity,  16  per  cent.  . 
Cream,  centrifugal , 40  per  cent. 

5 
15 
15 
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TABLE    XI.— WINES    AND    LIQUORS    ALLOWED.     CARBOHYDRATE    LESS 

THAN  2  PER  CENT. 


Rhine  and  Moselle  wines,  clarets  and  Bur- 
gundy  

Brandy,  Bourbon  whisky,  gin,  and  rum 

Rye  whisky 


In  ioo  Grams. 


Alcohol. 


8-12 
60 


Calories. 


60-84 

350 
420 


Approximate  Amount  to 

Contain  40  Grams 
Alcohol,  280  Calories. 


Cubic 
Centimeters. 


350-500 
80 
66 


Ounce. 


12-16 
2M 
2J€ 


TABLE  XII.— DIABETIC  BREADS  AND  BISCUIT. 

Akoll  Biscuit,  Huntley  and  Palmer.     Carbohydrate,  2.7  per  cent.;  nitrogen,  7  percent. 

Each  biscuit  weighs  5.1  grams  and  contains  0.14  gram  carbohydrate  and 

0.41  gram  nitrogen. 
Gluten  Meal  Biscuit,  made  from  Barker's  Gluten  Food  A,  to  be  had  of  Herman  B. 

Barker,  Somerville,  Mass.: 
To  I  egg  add  i  heaping  saltspoonful  of  salt  and  beat;   then  add  6  tablespoonfuls 

of  cold  water,  and  beat  until  quite  thick,  or  until  it  becomes  in  quantity 

from  I  to  1 3^  pints,  and  into  this  beat  i  tablespoonful  of  thin  cream;   add 

2  heaping  tablespoonfuls  of  dry  gluten;   stir  this  into  the  previous  mixture; 

stir  occasionally  during  one-half  hour  until  of  the  consistency  of  thick  gruel; 

bake  thirty-five  minutes  in  well-buttered  muffin  pans  in  hot  oven. 
Carbohydrate,  not  over  4  per  cent.;  nitrogen,  13  per  cent. 

Soja-Bean  Me.al  Biscuit,  from  Soja-bean  meal,  to  be  had  of  Thomas  Metcalf  Co., 
Boston,  Mass.: 
I  cup  of  cream;   2  eggs;   i  teaspoonful  of  baking-powder,  salt  to  taste;    Soja-bean 
meal  to  make  a  batter  not  too  thick.     Make  into  8  cakes. 

Casoid  Biscuit,  to  be  had  of  Thomas  Leeming  and  Co.,  New  York  City. 
Carbohydrate,  8  per  cent.;  nitrogen,  10  per  cent. 

PuEUE  Gluten  Biscuit  and  Potato  Gluten  Biscxht,  to  be  had  of  Battle  Creek  Sanitarium 
Food  Co.: 
Carbohydrate,  10  per  cent.;  nitrogen,  13  per  cent. 

No.  I  Protopuff,  Health  Food  Co.,  New  York. 

Carbohydrate,  10  per  cent.;  nitrogen,  12  per  cent. 
Diabetic   Flours    with    a    minimal    carbohydrate    content,  which    may  be  used  for 
thickening  sauces  and  gravies,  or  in  place  of  meal  or  bread-crumbs  for 
frying. 
Barker's  gluten  food  A. 
Casoid  flour. 
Soja-bean  meal. 
Roborat  (imported  by  Lelm  and  Fink,  120  William  St.,  New  York  City).      ->«>. 


TABLE  XIIL— SPECIAL  RECIPES. 
Special  Recipes  for  the  Use  of  OATirEAL. 

(May  be  substituted  for  a  part  of  the  porridge  on  oatmeal  days) . 

Oatmeal  Popovers: 

Into  the  white  of  i  egg  beaten  lightly  stir  100  grams  of  cooked  oatmeal.  Mix 
thoroughly.  Drop  into  heated  popover  pan.  Bake  twenty  minutes. 
Serve  hot  with  butter. 

Oatmeal  Griddle  Cakes: 

Into  the  beaten  white  of  i  egg  stir  100  grams  of  cooked  oatmeal  and  5  grams  melted 
butter.  Drop  into  griddle  pan.  Turn  when  the  oatmeal  is  browned  on 
edges.     Serve  hot  with  plenty  of  butter  and  cinnamon. 
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Table  XIII. — Special  Recipes. — (Continued.) 

Oatmeal  Muffins: 

To  130  grams  (2  half-pint  cups)  of  oatmeal,  ground  as  finely  as  possible  (coffee- 
grinder),  add  I  heaping  teaspoonful  Royal  baking-powder  and  3^  teaspoon- 
ful  of  salt.  jMixwell  and  add  i  h  cups  of  cold  water,  and  at  the  end  melted 
butter  or  lard  about  half  the  size  of  an  egg  (28  grams).  Beat  well  for  a 
minute,  put  into  buttered  mufBn  pans,  and  bake  in  a  very  hot  oven. 

Sample  Desserts. 
Baked  Custard: 

1  egg. 

3  tablespoonfuls  cream. 
5  tablespoonfuls  water. 

2  or  3  saccharin  tablets. 
8  drops  vanilla  essence. 

Beat  up  well.     Bake  in  buttered  dish  twenty  minutes,  with  a  little  nutmeg  grated 
on  top. 
Coffee  Ice-Cream: 

3  tablespoonfuls  cream. 
3  tablespoonfuls  water. 

2  tablespoonfuls  coffee  with  2  or  3  saccharin  tablets  dissolved  in  it. 

I  egg. 

Mix  in  saucepan  and  beat  gradually  until  it  thickens.     Then  cool  and  freeze. 

Cheese  Savory: 

Stir  together  till  very  light  4  tablespoonfuls  each  of  melted  butter  and  grated  cheese, 
with  I  tablespoonful  of  roborat  or  Barker's  Gluten  Food  A,  2  tablespoon- 
fuls cream,  a  flavoring  of  salt  and  cayenne,  and  two  well-beaten  eggs.  Pour 
into  ramikins  or  cases  made  of  oiled  paper,  bake  in  a  quick  oven,  and  serve 
immediately. 
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DIABETES  INSIPIDUS 

By  Thomas  B.  Futcher,  M.B. 

For  a  disease  to  be  intelligently  treated  it  is  essential  that  its 
etiology  should  be  understood.  Although  the  causes  of  diabetes 
insipidus  still  remain  obscure,  valuable  contributions  to  our  knowledge 
concerning  this  disease  or  syndrome  have  been  made  in  the  last  decade. 

It  is  characterized  by  the  passage  of  large  quantities  of  pale, 
sugar-free  urine,  of  low  specific  gravity,  over  a  long  period,  accom- 
panied usually  by  an  insatiable  thirst.  In  many  instances  the  polyuria 
is  a  symptom  of  some  organic  disease,  just  as  jaundice  is  a  symptom  of 
various  diseases  of  the  Uver  and  bile-passages.  Normal  individuals 
eliminate  about  one-third  of  the  ingested  water  through  the  skin  and 
breath.  In  diabetes  insipidus  there  is  an  enormous  reduction  in  the 
amount  of  sensible  and  insensible  perspiration. 

Diagnosis. — Mistakes  in  diagnosis  are  not  hkely  in  typical  cases. 
The  physician  must  guard  against  mistaking  the  polyuria  that  ac- 
companies chronic  interstitial  nephritis,  amyloid  degeneration  of  the 
kidneys,  and  chronic  pyehtis.  Careful  and  repeated  chemical  and 
microscopic  examinations  of  the  urine  should  prevent  any  such 
confusion.  The  polyurias  of  hysteria  and  drug  administration,  as 
well  as  those  following  the  infectious  fevers  and  the  ehmination  of 
fluids  from  the  body  cavities,  are  obvious  in  their  origin. 

Classification. — The  disease  may  be  divided  chnically  into  three 
groups : 

1.  Those  in  which  there  is  an  organic  basis  in  the  central  nervous 
system.  Tumors  involving  the  medulla,  pons,  and  cerebellum  are 
those  which  are  most  hkely  to  give  rise  to  a  persistent  polyuria. 
Fortunately,  it  is  now  becoming  more  generally  recognized  that  syphihs 
of  the  central  nervous  system  is  the  cause  in  a  considerable  percentage 
of  cases.  It  was  the  etiologic  factor  in  four  out  of  nine  cases  reported 
by  the  writer.  The  lesion  may  manifest  itself  in  the  form  of  a  gumma 
in  the  situations  above  noted,  or  more  frequently  as  a  basilar  syphiKtic 
meningitis,  in  which  severe  headaches  and  a  bitemporal  hemianopsia 
frequently  occur.  It  should  be  mentioned  here  that  Gushing  and  his 
associates  have  recently  shown  that  there  is  a  close  relationship  between 
the  functional  activity  of  the  pituitary  gland  and  the  quantity  of  urine 
ehminated.     In  this  group  the  polyuria  is  beheved  to  be  primary. 

2.  Those  in  which  a  functional  neurosis  coexists.  In  this  form 
there  is  no  disturbance  in  the  functional  activity  of  the  kidneys  and 
polydipsia  is  the  primary  symptom. 

3.  The  renal  type.     This  subdivision  is  added  as  a  result  of  com- 
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paratively  recent  investigations.  It  includes,  undoubtedly,  many  of 
the  hereditary  cases,  as  well  as  those  which  were  formerly  classified 
as  primary  or  idiopathic  cases,  in  contradistinction  to  the  secondary 
or  symptomatic  cases,  in  which  the  polyuria  was  supposed  to  be  due 
to  some  discoverable  organic  disease.  Talljquist  and  Erich  Meyer 
have  shown  that  in  the  renal  type  the  kidneys  are  incapable  of  secreting 
a  concentrated  urine.  This  loss  of  power  applies  chiefly  to  the  salt 
and  urea.  They  believe  that  in  this  form  we  have  to  do  with  a  primary 
polyuria. 

Treatment. — Our  first  duty  should  be  to  ascertain  the  type  to 
which  the  disease  belongs.  The  cases  which  give  best  results  from 
treatment  are  those  in  which  s>phiHs  of  the  central  nervous  system 
is  the  cause.  A  history  of  syphiHs  should  be  carefully  inquired  into 
and  in  all  cases  a  Wassermann  blood-test  should  be  performed.  The 
institution  of  the  usual  antiluetic  measures  often  causes  a  marked 
ameHoration  of  the  severe  headaches  in  these  cases,  together  with  a 
striking  increase  in  weight.  The  writer,  however,  has  failed  to  see 
any  very  material  diminution  in  the  thirst  or  polyuria  where  a  basilar 
syphihtic  meningitis  has  been  the  apparent  cause. 

The  researches  of  Talljquist  and  Meyer  have  shown  that  the  dietetic 
treatment  plays  a  most  important  part  in  the  so-called  renal  cases. 
The  diet  must  be  regulated  by  the  functional  capacity  of  the  kidney  to 
secrete  a  concentrated  urine.  It  is,  therefore,  better  to  first  test  the 
capacity  of  the  kidneys  to  eliminate  salt  and  urea  before  attempting 
to  restrict  the  fluids,  for  too  rapid  restriction  of  the  water  often  causes 
great  distress,  and  may  even  do  harm,  because  concentration  of  the 
body-fluids  would  result.  The  patient  should  be  placed  on  a  diet 
containing  a  definite  weighed  amount  of  salt  and  protein.  By  degrees 
the  amount  of  salt  is  diminished  and  later  the  protein.  Finally  the 
patient  may  be  put  on  a  diet  recommended  by  Talljquist,  which  con- 
sists of  looo  gm.  of  potato  puree,  loo  gm.  of  butter,  and  150  gm.  of 
bread,  and  500  c.c.  of  tea.  Should  the  output  of  urine  promptly 
decrease  and  its  specific  gravity  increase  on  such  a  diet,  we  can  conclude 
that  the  case  belongs  either  to  the  renal  type  or  that  it  is  dependent 
on  organic  disease.  The  physical  examination  and  history  of  the  case 
will  help  very  materially  in  determining  this  point,  for  in  the  renal 
cases  there  is  practically  no  indication  of  any  organic  trouble.  The 
amount  of  the  salt  in  the  diet  should  never  fall  below  5  to  6  gm,  and 
that  of  the  protein  below  40  gm.  daily.  There  is  no  occasion  for  the 
restriction  of  the  carbohydrates  or  fat.  Occasionally  the  inability 
of  the  kidneys  to  concentrate  the  urine  is  confined  only  to  the  salt 
or  the  urea.  This  point  should  be  determined  so  as  to  spare  the  patient 
unnecessary  restriction  of  diet.  The  commoner  of  the  salt-free  foods 
are  fruit,  vegetables,  rice,  tapioca,  sago,  fish,  fresh  meat,  eggs,  and 
fresh  butter. 

Erich  Meyer  states  that  theocin  increases  the  functional  activity  of 
the  renal  epithelium,  thus  enabling  the  kidneys  to  secrete  a  more 
concentrated  urine.     The  output  of  urine  diminishes  and  the  specific 
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gravity  increases.  This  seems  paradoxic,  as  theocin  is  one  of  the  best 
diuretics  we  possess  in  cardiac  and  renal  diseases.  It  should  be 
administered  in  5 -grain  doses,  three  times  daily,  after  meals,  and 
should  always  be  given  a  trial. 

The  cases  that  are  dependent  on  a  functional  neurosis  are  best 
treated  in  a  hospital,  where,  in  the  first  place,  the  neurosis  can  be 
best  handled.  The  patients  must  be  educated  to  drink  less.  The 
restriction  of  the  intake  of  fluid  may  be  fairly  rapid  at  first  until  the 
amount  reaches  4  to  5  hters  daily.  As  the  amount  of  fluid  intake 
diminishes,  the  urinary  output  lessens,  and  the  specific  gra^'ity  of  the 
urine  rises,  as  there  is  no  lowering  of  the  abihty  to  concentrate  urine 
in  this  type. 

The  long  Ust  of  medicinal  remedies  that  have  been  recommended 
is  ample  evidence  of  their  general  inefiiciency.  Crude  opium  or  the 
extract,  in  //2-grain  doses,  three  times  daily,  gradually  increasing 
until  a  total  of  4  to  6  grains  daily  are  taken,  may  be  tried.  The  reUef, 
palhative  rather  than  otherwise,  is  probably  due  to  the  lessening  of 
the  sense  of  thirst.  Valerian  has  been  much  used,  and,  as  is  the  case 
with  the  bromids,  chloral,  and  the  belladonna  preparations,  has  given 
best  results  in  the  cases  dependent  on  a  functional  neurosis.  Either 
the  powdered  root,  given  at  first  in  5-grain  doses,  three  times  daily, 
and  increased  until  the  patient  takes  a  total  of  2  drams  in  the  twenty- 
four  hours,  or  the  valerianate  of  zinc  up  to  30  grains,  three  times 
daily,  may  be  given  a  trial.  The  preparations  of  ergot  have  been 
highly  recommended.  Ten  minims  of  the  tincture  or  fluidextract, 
three  times  daily,  have  been  reported  to  be  followed  by  a  reduction  in 
the  output  of  urine,  but  the  effect  is  only  temporary. 

The  therapeutic  treatment  of  this  disease  has  been  most  unsatis- 
factory. Considerable  alleviation  of  symptoms  may  be  effected,  but 
the  writer  has  yet  to  see  a  single  case,  even  those  dependent  upon  a 
syphiHtic  affection  of  the  central  nervous  system,  completely  cured. 
IntelHgent  treatment  along  the  fines  suggested  by  Talljquist  and 
Meyer  in  the  renal  type  should  give  better  results  than  have  heretofore 
been  attained. 
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By  Albion  Walter  Hewlett,  M.D. 

Nature  of  the  Disease. — By  obesity  we  mean  an  abnormal  and 
deleterious  accumulation  of  fat  in  the  body.  It  is  difficult,  however, 
to  fix  the  point  at  which  such  an  accumulation  becomes  abnormal 
and  deleterious.  The  height  and  frame  of  the  individual,  his  age,  and 
the  race  to  which  he  belongs  influence  our  standards  of  weight.  The 
following  tables  give  the  accepted  averages  for  indi\dduals  in  this 
country  and  Canada:* 

TABLE    OF   HEIGHT   AND    WEIGHT    AT   DIFFERENT   AGES    FOR    MEN 


15-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65-69 

5  ft.  o  in. 

120 

125 

128 

131 

^33 

134 

134 

134 

131 

5  ft.  I  in. 

122 

126 

129 

131 

134 

136 

136 

136 

134 

5  ft.  2  in. 

124 

128 

131 

133 

136 

138 

138 

138 

137 

5  ft.  3  in. 

127 

131 

134 

13C 

139 

141 

141 

141 

140 

140 

5  ft.  4  m. 

131 

135 

138 

140 

143 

144 

145 

145 

144 

143 

5  ft.  5  m. 

134 

138 

141 

143 

146 

147 

149 

149 

148 

147 

5  ft.  6  in. 

138 

142 

145 

147 

159 

151 

153 

153 

153 

151 

5  ft.  7  in. 

142 

147 

150 

152 

155 

1.56 

158 

158 

158 

i.S6 

5  ft.  8  in. 

146 

151 

154 

157 

160 

161 

163 

163 

163 

162 

5  ft.  9  in. 

150 

155 

159 

162 

165 

166 

167 

168 

168 

168 

5  ft.  lo  in. 

154 

159 

164 

167 

170 

171 

172 

173 

174 

174 

5  ft.  II  in. 

159 

164 

169 

173 

175 

177 

177 

178 

180 

180 

6  ft.  o  in. 

165 

170 

175 

179 

180 

183 

182 

183 

185 

185 

6  ft.  I  in. 

170 

177 

181 

185 

186 

189 

188 

189 

189 

189 

6  ft.  2  in. 

176 

184 

188 

192 

194 

196 

194 

194 

192 

192 

6  ft.  3  in. 

181 

190 

195 

200 

203 

204 

201 

198 

TABLE  OF  HEIGHT  AND  WEIGHT  AT  DIFFERENT    AGES    FOR  WOMEN 


15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

4  ft.  II  in. 

III 

113 

115 

117 

119 

122 

125 

128 

128 

126 

5  ft.  0  in. 

113 

114 

117 

119 

122 

125 

128 

130 

131 

129 

5  ft.  I  in. 

115 

116 

118 

121 

124 

128 

131 

133 

134 

132 

5  ft.  2  in. 

117 

118 

120 

123 

127 

132 

134 

137 

137 

136 

5  ft.  3  in- 

120 

122 

124 

127 

131 

135 

138 

141 

141 

140 

5  ft.  4  in. 

123 

125 

127 

130 

134 

138 

142 

145 

145 

144 

5  ft.  5  in- 

125 

128 

131 

135 

139 

143 

147 

149 

149 

148 

5  ft.  6  in. 

128 

132 

135 

139 

143 

146 

151 

153 

153 

152 

5  ft-  7  in. 

132 

135 

139 

143 

147 

150 

154 

157 

156 

15s 

5  ft.  8  in. 

136 

140 

143 

147 

151 

155 

^58 

161 

161 

160 

5  ft.  9  in. 

140 

144 

147 

151 

155 

159 

163 

166 

166 

it>5 

5  ft.  10  in. 

144 

147 

151 

155 

159 

163 

167 

170 

170 

169 

*  Symonds,  B. :  "The  Mortality  of  Overweights  and  Underweights,"  McCIure's  Maga- 
zine, 1909,  xxxii,  319. 
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Weights  within  10  per  cent,  of  these  averages  may  be  considered 
normal;  those  20  to  30  per  cent,  above  are  moderate  overweights; 
while  those  more  than  30  per  cent,  above  are  excessive  overweights. 
Although  it  has  been  shown  that  even  moderate  overweight  affects 
the  average  mortahty  unfavorably,  nevertheless  we  should  not  be 
held  too  closely  by  such  a  table.  Obesity  becomes  pathologic  when  it 
lessens  an  individual's  efficiency  or  his  ability  to  resist  disease.  A 
given  overweight  may  be  carried  with  ease  by  one  person,  while  it 
seriously  impairs  the  activities  of  another.  In  some  conditions,  such 
as  cardiac  insufficiency,  even  the  smaller  excesses  of  weight  may  be 
disadvantageous. 

Causes  of  Obesity. — ^If  food  is  taken  in  excess  of  the  body  needs, 
it  is  not  immediately  consumed,  but  is  stored  up  in  the  body  mainly 
as  fat;  and,  conversely,  an  accumulation  of  fat  always  indicates  that 
the  energy  taken  in  the  food  has  exceeded  the  energy  expended  in  the 
form  of  work,  heat,  etc.  The  energy  contained  in  food  is  measured  in 
terms  of  the  heat  produced  during  its  combustion,  the  unit  being  the 
calorie.  For  example,  one  gram  of  fat  hberates  approximately  9.3 
calories  in  burning;  one  gram  of  proteid,  4.1  calories;  and  one  gram 
of  carbohydrate,  4.1  calories;  and  it  makes  Uttle  difference,  so  far  as 
fat  accumulations  are  concerned,  in  which  form  the  additional  calories 
are  supphed.  Muscular  activity  is  the  most  important  physiologic 
factor,  causing  variations  in  the  energy  requirements  of  a  given 
individual.    Its  effect  is  shown  in  the  following  table: 

CALORIC  NEEDS  OF  HEALTHY  ADULTS 

Resting  in  bed 30  to  34  calories  per  kilo  of  body- weight. 

Quiet,  out  of  bed 35  to  40  calories  per  kilo  of  body-weight. 

Moderate  work 40  to  45  calories  per  kilo  of  body-weight. 

Hard  work 45  to  60  calories  per  kilo  of  body- weight. 

The  energy  required  also  depends  upon  the  area  of  body  surface, 
and  for  this  reason  a  lean  person  needs  relatively  more  energy  per  unit 
of  weight  and  a  fat  person  relatively  less  per  unit  of  weight. 

From  these  considerations  it  will  be  seen  that  an  individual  may 
gain  weight  either  by  taking  an  excessive  amount  of  energy  in  his 
food  or  by  reducing  his  exercise,  or  by  combining  both  factors.  The 
amount  of  exercise  taken  is  difficult  to  estimate,  for  it  involves  not 
only  the  external  work  performed,  but  the  muscular  effort  put  into 
this  work.  Compare  the  placid  person  who  makes  no  unnecessary 
movement  and  relaxes  at  every  opportunity  with  the  nervous  person 
who  is  restless  and  often  uselessly  active,  and  even  in  sitting  does  not 
relax  his  muscles.  The  latter's  expenditure  of  energy  is  certainly  far 
greater  than  the  former's,  and  experience  seems  to  show  that  this 
difference  of  temperament  is  an  important  cause  of  leanness  or 
obesity. 

Ordinarily,  a  person  is  guided  in  his  choice  of  food  by  his  appetite, 
and  it  is  remarkable  how  accurately  this  leads  him  to  select  a  diet 
which  will  maintain  his  weight  under  varying  circumstances.     In 
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those  who  tend  to  obesity,  however,  this  guide  is  not  trustworthy,  and 
many  become  fat  from  the  regular  ingestion  of  excessive  quantities  of 
food.  Even  a  small  excess  taken  regularly  will  in  time  produce  marked 
gains  of  weight.  For  example,  von  Noorden  calculates  that  the  daily 
intake  of  200  calories,  contained  in  one-third  of  a  quart  of  milk,  over 
and  above  the  necessary  diet,  will  at  the  end  of  a  year  lead  to  a  gain 
of  24  pounds  of  weight. 

The  question  whether  or  not  a  person  may  become  fat  owing  to  a 
constitutionally  slow  rate  of  metabolism  is  still  under  discussion. 
The  obesity  that  runs  in  famihes  or  that  following  castration  may 
possibly  be  due  to  an  abnormal  appetite  or  lessened  bodily  and  mental 
activity.  In  myxedema,  however,  there  is  a  definitely  lessened  rate 
of  metabolism,  and  von  Noorden  has  suggested  that  a  certain  number 
of  obese  persons  owe  their  condition  to  a  lessened  activity  of  the  thy- 
roid gland.  The  practical  bearing  of  this  hypothesis  will  be  discussed 
under  the  thyroid  treatment  of  obesity. 

Course  of  the  Disease. — The  outlook  for  a  spontaneous  cure  of 
obesity  is  not  good.  As  obesity  increases  the  avoidance  of  exercise 
becomes  more  and  more  necessary,  on  account  of  the  increasing  ten- 
dency to  sweating  and  the  shortness  of  breath  on  exertion.  A  vicious 
circle  is  thus  established,  for  the  increasing  weight  limits  the  exercise, 
and  the  hmited  exercise  tends  to  increase  the  weight.  With  the  possi- 
ble exceptions  of  those  who  are  approaching  old  age  and  those  at  the 
time  of  puberty,  the  fat  person  tends  to  grow  fatter  as  he  grows 
older. 

Prophylaxis. — To  check  a  beginning  obesity  is  relatively  easy; 
but  to  reduce  an  extremely  stout  person  to  even  approximately  normal 
standards  is  often  difficult  and  may  be  inadvisable.  For  this  reason 
prophylaxis  is  very  important.  It  should  be  undertaken  when  the 
weight  creeps  up  year  by  year,  especially  in  the  fourth  and  fifth  decades, 
or  when  a  family  tendency  to  obesity  early  manifests  itself,  or  when 
some  other  condition,  such  as  cardiac  insufficiency,  partial  paralysis, 
or  chronic  joint  disease,  renders  a  threatened  obesity  particularly 
dangerous.  Prophylactic  measures  are  of  the  same  general  character 
as  those  adopted  in  the  milder  forms  of  the  disease,  and  will  be  con- 
sidered below. 

TREATMENT 

General  Plan  of  Treatment. — The  general  principles  underlying 
any  reduction  treatment  are  evident  from  what  has  been  said.  We 
may  limit  the  amount  of  energy  ingested  in  the  food,  or  we  may  in- 
crease the  expenditure  of  energy  by  exercises,  baths,  or  the  use  of 
thyroid  substance.  Most  commonly  both  methods  are  adopted, 
suiting  the  measures  to  the  patient's  mode  of  fife.  In  some  instances 
the  patient  is  strong  and  takes  sufficient  exercise,  but  he  shows  an 
inordinate  fondness  for  the  pleasures  of  the  table  and  indulges  es- 
pecially in  sweets  and  fatty  foods.  In  such  -a  case  restriction  of  fats 
and  sweets  may  effect  a  reduction  or  prevent  further  gains.    On  the 
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other  hand,  the  patient  may  be  indolent,  taking  little  or  no  exercise, 
and  spending  many  hours  in  bed.  If  his  heart  is  in  good  condition, 
vigorous  exercises  and  a  moderate  restriction  of  diet  may  be  prescribed. 
Such  general  directions  as  these  are  often  sufficient  when  we  are  deal- 
ing with  intelhgent  persons  only  sUghtly  overweight,  and  without 
serious  complications.  They  may  merely  prevent  further  gains,  or 
they  may  cause  a  slow  reduction  of  from  two  to  five  pounds  a  month. 
They  can  usually  be  carried  out  without  difficulty  and  without  danger, 
provided  the  losses  do  not  exceed  those  given. 

In  more  resistant  cases  of  obesity,  however,  or  when  a  more  rapid 
reduction  is  desirable,  a  strict  regime  must  be  enforced,  and  this 
should  be  done  under  careful  medical  supervision.  In  such  cases 
sanatorium  treatment  offers  the  best  prospect  of  success,  for  here  the 
diet  and  exercise  can  be  carefully  regulated,  and  the  effects  of  the  re- 
duction watched.  It  must  be  remembered  that  the  chief  aim  is  a 
gain  in  efficiency,  and  that  a  mere  loss  of  weight  wdthout  this  is  value- 
less and  may  be  harmful  when  it  induces  such  symptoms  as  nervous- 
ness, general  weakness,  or  a  break  in  cardiac  compensation.  A  loss 
of  body  proteids  during  reduction  treatment  is  particularly  unfavora- 
ble. Judicious  amounts  of  exercise  tend  to  prevent  this  proteid  loss 
and  strengthen  a  heart  that  may  have  become  weak  from  inactivity. 
Rapid  reductions  of  weight  should  not  be  undertaken  unless  some 
exercise  can  be  given. 

The  rate  at  which  the  weight  is  lost  is  also  very  important.  It  is 
generally  conceded  that  a  slow  reduction  extending  over  a  long  period 
of  time  is  much  better  than  a  very  energetic  reduction.  Reductions 
of  five  to  eight  pounds  in  the  first  month  and  three  to  five  pounds  on 
succeeding  months  are  without  danger,  and  are  apt  to  be  lasting.  A 
rapid  reduction,  on  the  other  hand,  is  often  accompanied  by  un- 
pleasant symptoms,  and  only  too  often  the  patient  hastens  back  to 
his  old  Hfe  and  regains  his  weight  as  rapidly  as  possible.  By  the 
combination  of  a  strict  diet  with  vigorous  exercises,  baths,  the  use 
of  mineral  waters,  etc.,  it  is  possible  to  reduce  some  patients  from  20 
to  30  pounds  in  a  month  without  deleterious  effects.  Such  methods, 
however,  are  only  appHcable  to  robust  indi\dduals,  and  are  best  car- 
ried out  in  sanatoria. 

Diet. — Much  has  been  written  about  the  kind  of  diet  best  suited 
for  reduction  treatment,  and  many  diets  have  found  acceptance  from 
time  to  time.  The  principles  underlying  such  diets  are  now  generally 
agreed  upon.  The  most  important  feature,  and  that  which  mainly 
governs  the  rapidity  of  reduction,  is  the  energy  content  of  the  food. 
All  reduction  diets  are  more  or  less  starvation  diets,  in  the  sense  that 
they  contain  a  smaller  number  of  calories  than  are  necessary  to  main- 
tain the  weight  of  the  individual  receiving  treatment.  The  diet  should 
not  be  deficient  in  proteids,  for  a  proteid  loss  from  the  body  is  serious. 
Finally,  the  diet  should  be  as  satisfying  to  the  appetite  as  possible. 
Since  the  effectiveness  and  dangers  of  a  diet  depend  so  very  largely 
upon  its  caloric  content,  the  physician  should  have  some  idea  of  the 
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number  of  calories  contained  in  the  diet  that  he  prescribes.  The 
following  table  gives  the  composition  and  energy  contents  of  some  of 
the  commoner  foods. 


THE   CHEMICAL  COMPOSITION  OF  AMERICAN   FOOD  MATERIALS 

These  figures  are  extracted  from  Bulletin  No.  28  (revised  edition) 
of  the  U.  S.  Department  of  Agriculture,  Office  of  Experimental  Sta- 
tions, "The  Chemical  Com^position  of  American  Food  Materials," 
by  Atwater  and  Bryant.  For  the  most  part  they  represent  average 
analyses  of  edible  portions  of  food. 


Animal  Food: 
Meat: 

Beef,  loin 

"      ribs 

"      round 

"      rump 

Roast-beef,  cooked 

Round  steak,  cooked  (fat  removed) 

Tenderloin  steak 

Veal,  leg, 

"      loin 

Lamb,  hind  leg 

Mutton,  hind  leg 

loin 

Roast  leg  mutton 

Pork,  fresh  ham,  lean 

"      medium  fat 

"      fat 

"      loin  chops 

Smoked  ham,  medium  fat 

Smoked  bacon 

Chicken,  broilers 

Fowls 

Fish: 

Bass 

Mackerel 

Salmon 

Shad 

Shellfish: 

Lobster 

Oysters 

Eggs: 

Eggs,  hen's 

"    Boiled  whites 

"    Boiled  yolks 

Dairy  Products: 

Milk,  skimmed 

"       whole 

Buttermilk 

Whey 

Cream 

Butter 

Cheese,  full  cream 

"        skimmed  milk 


Water 


Per  cent. 

61.3 

57-0 
67.8 

57-9 
48.2 

63.0 

54-8 

71.7 

69-5 
58.6 
63.2 
47.8 

50.9 
60.0 

53-9 

38-7 
52.0 

40-3 
18.8 
74.8 

63-7 


Protein 


76.7 

20.6 

73-4 

18.7 

64.6 

22.0 

70.6 

18.8 

79.2 
86.9 

73-7 
86.2 

49-5 

90-5 
87.0 

91.0 

93-0 
74.0 
ii.o 
34-2 

45-7 


Per  cent. 
19.0 
17.8 
20.9 
18.7 
22.3 
27.6 

23-5 
20.7 

19.9 

18.6 

18.7 

15-5 

25.0 
25.0 

15-3 
12.4 
16.6 
16.3 
9.9 

21-5 

19-3 


16.4 
6.2 


123 
15-7 

3-4 

3-3 

3-0 
1.0 

2-5 
I.O 

25.0 
31-5 


Fats 


Per  cent. 

19.1 

24.6 

10.6 

23.1 

28.6 

7-7 
20.4 

6.7 

lo.o 

22.6 

17-5 
36.2 

22.6 

14.4 

28.9 

50.0 

30.1 

38.8 

67.4 

2-5 

16.3 

1-7 

7-1 

12.8 

9-5 

1.8 
1.2 

10.5 
0.2 

33-3 

°-3 
4.0 

0-5 

0-3 
18.5 

33-7 
16.4 


Carbohy- 
drates 


Per  cent. 
0.0 
CO 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
3-7 

0.0 
0.0 
0.0 

S-i 

5-0 
4.8 

5-0 

4-5 

85.0 

2.4 

2.2 


Fuel, 

Value  per 

Pound 


Calories. 

1155 
1370 

835 

1325 

1620 

840 

1300 

670 

790 

1300 

1085 

1815 

1420 

1075 

1505 

2345 

1580 

1940 
3030 

1045 

455 
645 
950 
750 

390 
23s 

720 

250 

1705 

170 
325 
165 
125 
910 

3605 

1950 
1320 
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Water      Protein 


Vegetable  Food: 

Flours  and  Meals: 

Corn-meal 12.5 

Rolled  oats ,  7.7 

Rice I  12.3 

Wheat  flour 12.0 

"       breakfast  foods 9.6 

Bread  and  Pastry: 

Bread,  white 35-3 

rye 35-7 

"        Graham 35.7 

Rolls 29.2 

Crackers 6.8 

Cakes,  except  fruit 19.9 

Cookies 8.1 

Sugars: 

Sugar,  granulated 0.0 

"        brown 0.0 

Honey 18.2 

Molasses 25.1 

Vegetables: 

Beans,  dried 12.6 

"        string,  fresh I  89.2 

Beets,  fresh 87.5 

Cabbage 9i-5 

Carrots 88.2 

Corn,  green 75-4 

Lettuce 94-7 

Onions    87.6 

Peas,  dried 9-5 

"       green 74-6 

Potatoes j  78.3 

"          sweet 69.0 

Spinach '  92-3 

Squash !  88.3 

Tomatoes 94-3 

Turnips ,  89.6 

Fruits: 

Apples !  84.6 

Bananas 75-3 

Cherries 80.9 

Oranges 86.9 

Pears 84.4 

Prunes 79-6 

Strawberries 9°-4 

Almonds '  2.7 

Chestnuts \  45-° 

Peanuts 

Walnuts,  soft  shell 

Miscellaneous: 

Chocolate 

Cocoa 


Fats 


Per  cent.    Per  cent.  |  Per  cent. 
1.9 


9.2 
2-5 

5-9 
4.6 


9.2 
16.7 

8.0 
11.4 
12. 1 

9.2 
9.0 
8.9 
8.9 
10.7 

6-3 
7.0 

0.0 
0.0 
0.4 
2.4 

22.5 

2-3 

1.6 
1.6 
I.I 

3-1 
1.2 
1.6 
24.6 
7.0 
2.2 
1.8 
2.1 
1.4 
0.9 

1-3 

0.4 

1-3 
i.o 
0.8 
0.6 
0.9 
i.o 
21.0 

6.2 

25-8 
16.6 


12.9 
21.6 


7-3 
03 
1.0 
1.8 

1-3 
0.6 
1.8 
4.1 
8.8 
9.0 
9-7 

0.0 
0.0 
0.0 


1.8 
0-3 

O.I 

0-3 
0.4 
I.I 

0-3 
0-3 
1.0 

c-5 
0.1 
0.7 

0-3 
o-S 
0.4 
0.2 

0-5 
0.6 
0.8 
0.2 

0-5 
0.0 
0.6 

54-9 

5-4 

38.6 

63-4 

48.7 
28.9 


Carbohy- 
drates 


Per  cent. 

75-4 
66.2 
79.0 

75-1 
75-2 

53-1 
53-2 
52.1 

56.7* 
71.9 

63-3 
73-7 

1 00.0 

95 -o 
81.3 

69-3 

59-6 

7-4 
9-7 
5-6 

9-3 

19.7 

2.9 

9.9 

62.0 
16.9 
18.4 
27.4 

3-2 
9.0 

3-9 
8.1 

14.2 
22.0 
16.7 
11.6 
14.1 
18.9 
7-4 

17-3 
42.1 
24.4 
16.1 

30-3 
37-7 


Fuel, 
Value  per 
i    Pound 


Calories 

1655 
1850 

1630 

1650 

1700 

1215 
1180 
1210 
1395 
1905 

1675 
1910 

i860 

1765 
1520 
1290 

1605 

195 

215 
145 
210 
470 

90 


I 


22: 


DJ 


16; 
465 
385 
570 

no 


105 


290 
460 

365 

240 

295 

37o» 
180 

1125 
2560 
3285 

2860 
2320 


a 


The  approximate  number  of  calories  necessary  to  maintain 
given  individual  may  be  calculated  from  the  data  already  given. 
Under  the  ordinary  conditions  of  life  about  35  calories  per  kilo  of 
body-weight  (16  calories  per  pound)  are  required.  In  making  the 
calculation  for  very  fat  persons,  however,  the  abnormal  fat  should 
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be  disregarded,  and  it  is  more  nearly  correct  to  take  the  height,  and 
from  the  table  of  normal  heights  and  weights  (page  50)  to  select  the 
corresponding  weight  as  a  basis  of  calculation.  For  example,  if  a  man 
forty  years  old  were  5  feet  8  inches  high  and  weighed  200  pounds,  his 
caloric  requirements  would  be  calculated  upon  the  basis  of  what  a 
man  of  his  age  and  height  should  weigh — nam.ely,  160  pounds.  Upon 
this  basis  his  requirement  would  be  2560  calories  instead  of  the  3200 
calories  obtained  on  the  basis  of  200  pounds  of  body-weight.  A  re- 
duction diet  should  contain  from  four-fifths  to  three-fifths,  or  more 
rarely  two-fifths,  of  the  energy  normally  required.  Patients  placed  on 
diets  containing  less  than  three-fifths  of  the  necessary  amount  must  be 
carefully  watched  for  unfavorable  symptoms  The  amount  of  proteid 
contained  in  the  common  food-stuffs  is  shown  in  the  table.  Ordi- 
narily, the  amount  of  proteid  given  during  a  reduction  treatment  is 
quite  sufficient,  being  over  100  grams  per  day.  Under  special  condi- 
tions it  has  been  reduced  to  70  grams  without  deleterious  effects,  but 
the  giving  of  minimum  amounts  of  proteids  (50  gm.  and  less)  during 
reduction  treatment  is  inadvisable  on  account  of  the  added  danger  of 
proteid  losses.  In  order  to  appease  the  appetite  the  food  should  be 
sufficiently  bulky.  For  this  purpose  the  green  vegetables  are  particu- 
larly valuable,  and  they  form  an  important  part  of  every  reduction 
diet.  Potatoes  and  fruits  are  also  bulky  in  proportion  to  their  caloric 
content.  On  the  other  hand,  fats,  starches,  and  sugars  are  concen- 
trated forms  of  nourishment,  and  are  usually  to  be  avoided. 

The  following  reduction  diets,  which  have  received  popular  recog- 
nition, will  illustrate  by  what  different  paths  the  same  result  can  be 
accomplished.  It  is  important  to  bear  in  mind,  however,  that  most 
of  them  involve  a  very  considerable  reduction  of  the  caloric  intake, 
and  that  most  belong  to  the  class  of  very  low  reduction  diets,  with 
their  attendant  dangers. 

The  Harvey-Banting  diet  is  characterized  by  the  large  amount  of 
proteids  allowed,  the  restriction  of  carbohydrates,  and  the  practical 
ehmination  of  fats.  The  following  is  an  example  of  this  diet:  Break- 
fast: Meat,  except  pork,  4  to  5  ounces;  a  large  cup  of  tea  without  milk 
or  sugar;  zwieback  or  toast  without  butter,  i  ounce.  Dinner:  Fish 
(except  salmon)  or  meat  (except  pork),  5  to  6  ounces;  vegetables,  bread, 
I  ounce;  red  wine,  sherry,  or  madeira,  2  or  3  glasses  (no  champagne, 
port,  or  beer).  Tea:  Fruit,  2  or  3  ounces;  i  or  2  pieces  of  zweiback; 
a  cup  of  tea  without  milk  or  sugar.  Supper :  Fish  or  meat  as  at  noon, 
3  to  4  ounces;  red  wine,  i  or  2  glasses.  At  bedtime  i  or  2  glasses 
sherry  or  red  wine.  This  diet  furnishes  about  iioo  calories,  exclusive 
of  the  energy  contained  in  the  alcohol.  The  use  of  such  considerable 
quantities  of  alcohol  is  irrational  and  harmful.  Objection  has  also 
been  made  to  the  large  quantity  of  proteids,  which  is  hable  to  cause 
gastro-intestinal  disturbances,  and  is  contraindicated  in  gouty  pa- 
tients. 

The  Ebstein  diet  allows  considerable  proteid  and  a  moderate 
amount  of  fat,  but  diminishes  the  carboh3'drates  to  a  minimum. 
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Fats  are  given  for  the  purpose  of  satisfying  hunger.  Breakfast:  8 
ounces  of  black  tea,  without  milk  or  sugar;  i^  ounces  toast,  with  much 
butter.  Dinner:  Soup,  often  made  with  bone-marrow;  4  to  6  ounces 
meat,  roasted  or  boiled  with  a  fatty  sauce,  using  especially  fatty  meats, 
vegetables  in  small  amounts,  especially  the  leguminous  vegetables  or 
cabbage,  no  potatoes,  and  few  beets;  2  or  3  glasses  of  a  light  white 
wine.  After  the  meal  a  large  cup  of  tea  without  milk  or  sugar.  Sup- 
per: A  large  cup  of  tea,  without  milk  or  sugar,  an  egg  or  a  fatty  roast, 
or  ham  with  the  fat,  smoked  or  fresh  fish  with  about  i  ounce  white 
bread  and  plenty  of  butter;  at  times  a  small  amount  of  cheese  or 
some  fresh  fruit.  Such  a  diet  ordinarily  furnishes  about  1400  calories 
a  day,  but  if  the  person  Hkes  fatty  food,  he  may  easily  take  larger 
amounts  and  fail  to  lose  weight. 

Milk  diets  are  often  attended  with  losses  of  weight,  and  their  use 
for  this  purpose  has  been  recommended  by  Karell,  Weir  Mitchell,  and 
more  recently  by  Moritz.*  Since  a  quart  of  whole  milk  furnishes 
about  600  calories  and  skimmed  milk  about  half  this  amount,  it  is 
relatively  simple  for  the  physician  to  regulate  the  amount  of  energy 
taken  and  relatively  easy  for  the  patient  to  obtain  the  diet  prescribed. 
Two  quarts  of  milk  daily,  which  furnish  about  1200  calories  and  70 
grams  of  proteid,  would  constitute  a  strict  diet  for  a  man  of  average 
height.  The  milk  diet  may  be  used  for  periods  of  a  few  weeks  only, 
alternating  it  with  restricted  general  diets. 

The  so-called  potato  diet  of  Rosenfeld  j  furnishes  a  bulky  diet 
which  contains  small  amounts  of  proteids.  This  author  prefers  small 
but  frequent  meals,  and  recommends  the  following  as  an  example: 
First  breakfast:  Tea  with  saccharin,  a  roll,  and  marmelade.  Second 
breakfast:  ^  ounce  cheese  with  water.  Third  breakfast:  3  ounces 
apples  with  water.  Noon  meal:  Two  glasses  of  water,  one  or  two 
dishes  of  fat-free  soup  containing  potatoes  or  vegetables,  meat  without 
fat,  potatoes,  spinach,  cauliflower,  salads  without  oil.  In  the  after- 
noon: Tea  with  saccharin  and  fruit.  In  the  evening:  Two  eggs  with 
potato-salad,  or  meat  and  vegetables  as  at  noon.  Rosenfeld  claims 
that  his  diet  can  be  taken  with  ease  and  continued  indefinitely,  and 
that  it  leads  to  a  gradual  and  permanent  loss  of  weight. 

We  have  already  pointed  out  that  any  physician  may  devise  a 
reduction  diet  provided  he  understands  the  general  principles  involved 
and  has  at  hand  the  necessary  tables  from  which  to  calculate  the 
number  of  calories  required  by  his  patient  and  the  number  contained 
in  a  given  diet.  Even  though  he  adopts  some  standard  diet  as  a  guide, 
he  should  be  able  to  modify  it  to  suit  the  special  indications  of  his 
case  or  to  meet  emergencies  that  may  arise.  The  following  diet  has 
been  used  at  the  University  Hospital,  Ann  Arbor.  It  maybe  made 
less  strict  by  allowing  sugar  and  butter. 

♦Moritz:  "Ueber  Entfettung  durch  reine  Milchkuren,"  Miinch.  med.  Woch.,  1908, 
Iv,  No.  30. 

t  Rosenfeld:  "Fur  Methodik  der  Entfettungskuren,"  Arch.  f.  Verdauungskr.,  1909,  xv, 
325- 
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BREAKFAST 

Two  (2)  eggs,  poached  or  boiled,  served  without  butter. . .  .about  170  cal. 
Cofifee  sweetened  wdth  saccharin  and  with  2  drains  milk,  if 

desired. 
I  ounce  of  bread  or  rolls  without  butter "        76   " 


DINNER 
Cup  of  bouillon  or  small  plate  of  clear  soup  from  which  the 
fat  has  been  skimmed  and  to  which  vegetables  may  be 

added about    30  cal. 

4  ounces  lean  meat  without  staichy  gravy "       300    " 

4  ounces  potatoes  baked  or  boiled  without  butter "       100    " 

Salad  of  lettuce,  celery,  fresh  cucumbers,  or  tomatoes  flav- 
ored with  lemon-  or  orange-juice,  no  oil "         15    " 

4  ounces  of  fresh  fruit "        70    " 

(( 

AFTERNOON  TEA 

Tea  sweetened  with  saccharin  and  tablespoonful  of  milk  . .  about     10  cal. 
I  ounce  of  bread  or  roll  without  butter "  76    " 


SUPPER 

4  ounces  lean  meat  without  starchy  gravy about  300  cal. 

2  ounces  potatoes  as  at  noon  or  four  ounces  of  spinach, 

cabbage,  or  cauliflower  prepared  without  butter "        50    " 

Fresh  fruit  4  ounces  or  same  stewed  but  sweetened  with 

saccharin,  black  coffee "        70   " 


246  cal. 


515  cal. 


86  cal. 


"  420  cal. 

Total,  about  1267  cal. 

Restriction  of  Fluids. — Largely  through  the  influence  of  Oertel's 
writings,  the  opinion  has  become  current  among  the  laity  that  a  re- 
striction of  Uquids  will  lead  to  a  dissolution  of  fat  in  the  body.  From 
what  has  been  said  it  is  evident  that  this  is  improbable  on  theoretic 
grounds,  and  exact  observations  have  proved  it  to  be  without  scien- 
tific foundation.  Drink  restrictions  may,  however,  be  advisable  as 
an  aid  to  the  reduction  of  weight.  Many  fat  persons  drink  immoder- 
ately. This  enables  them  to  wash  down  their  food  rapidly,  it  increases 
their  tendency  to  perspire,  and  it  throws  an  added  burden  on  the  cir- 
culatory apparatus.  The  restriction  of  fluids  in  such  persons  will  often 
cause  an  immediate  loss  of  several  pounds,  owing  to  a  relative  drying 
out  of  the  body.  As  a  result  of  this,  and  in  consequence  of  the  lessened 
perspiration,  the  individual  feels  more  comfortable  and  is  better  able 
to  take  the  exercise  that  is  so  essential  in  treatment.  Cardiac  insuffi- 
ciency is  an  important  indication  for  drink  restriction,  and  it  was  in 
such  cases  that  Oertel  achieved  his  best  results  by  the  methods  which 
will  be  described  later.  It  is  important  to  remember,  however,  that 
the  restriction  of  liquids  should  not  be  pushed  too  far,  and  that  it  is 
rarely  advisable  to  administer  less  than  1000  c.c.  of  free  liquids  a  day. 

Exercise. — Next  to  diet  the  most  important  factor  in  the  treatment 
of  obesity  is  the  proper  regulation  of  exercise.  Work  increases  the 
energy  requirements  of  the  body,  strengthens  the  heart  and  body 
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musculature,  and  tends,  more  than  any  other  measure,  to  protect  the 
body  from  proteid  losses  during  restriction  diets.  Without  it  a  rapid 
reduction  is  inadvisable.  On  the  other  hand,  the  exercise  prescribed 
must  be  graded  according  to  the  strength  of  the  individual.  If  the 
latter  is  strong  and  vigorous,  the  exercise  may  be  made  heavy,  and 
rowing,  bicychng,  tennis,  and  handball  prescribed.  If  the  individual 
already  shows  muscular  weakness,  and  especially  if  he  suffers  from  the 
symptoms  of  cardiac  insufficiency,  the  exercises  should  be  very  care- 
fully graded.  Such  persons  should  be  limited  to  walking  or  even  to 
carefully  supervised  resistance  exercises.  Walking  is  in  general  the 
best  form  of  exercise.  It  brings  into  play  the  muscles  often  used,  and 
can  be  very  accurately  graded  by  changing  the  rate  at  which  the  per- 
son walks  or  by  changing  the  incline  up  which  he  must  go.  Horseback- 
riding  is  not  of  great  value  as  a  reducing  measure,  except  as  it  assists 
in  overcoming  constipation. 

Hydrotherapy.^ — Hydrotherapeutic  procedures  are  valuable  ad- 
juncts to  reduction  treatments.  In  themselves  they  are  effective  only 
to  a  Hmited  extent  in  increasing  the  body  metabolism,  but  they  bring 
about  a  number  of  desirable  subsidiary  effects.  The  sweating  pro- 
cedures lessen  the  amount  of  water  in  the  body  and  increase  somewhat 
the  rate  of  metaboHsm.  The  cold  procedures  increase  the  heat  losses 
and  invigorate  the  patient,  making  it  easier  for  him  to  take  exercise. 
This  is  the  chief  value  of  hydrotherapy  in  these  patients.  The  treat- 
ment should  be  given  early  in  the  day,  and  may  consist  of  a  sweat  in 
the  electric-Ught  cabinet,  followed  by  a  rather  prolonged  cold  shower. 
The  patient  should  be  encouraged  to  obtain  a  reaction  by  a  vigorous 
walk  on  leaving  the  bath-house.  Milder  measures  may  be  necessary 
at  first  if  the  patient  has  difficulty  in  reacting,  and  care  must  be  taken 
if  the  patient  has  signs  of  cardiac  insufficiency. 

Drugs. — Cathartic  waters  have  enjoyed  some  reputation  as  aids 
in  reducing  flesh.  Naturally  they  reheve  constipation,  and  by  re- 
moving gases  from  the  intestines,  may  reduce  the  girth.  If  given  in 
sufficient  quantities,  they  lessen  the  appetite  and  make  it  easier  to 
follow  a  restricted  diet,  but  violent  purgation  weakens  the  patient 
and  may  do  harm.  The  successes  achieved  at  various  health  resorts 
are  due  less  to  the  waters  themselves  than  to  the  careful  supervision 
and  strict  dietetic  regime.  Unfortunately,  the  persons  who  submit  to 
vigorous  treatment  at  health  resorts  often  relapse  into  their  old  habits 
as  soon  as  they  return  home. 

Thyroid  substance  undoubtedly  exerts  a  powerful  reducing  influence 
on  some  forms  of  obesity,  through  its  effect  in  increasing  the  rate  of 
metabolism.  It  is,  however,  rather  uncertain  in  its  action,  being  far 
more  effective  in  some  patients  than  in  others,  and  is  often  efficient 
for  a  hmited  time  only.  Furthermore,  it  may  cause  a  loss  of  proteids 
from  the  body,  and  it  has  induced  such  unpleasant  symptoms  as  weak- 
ness, nervousness,  and  palpitation.  For  these  reasons  its  use  has  been 
materially  restricted  by  careful  physicians,  and  the  older  and  safer 
methods  of  diet  and  exercise  are  now  generally  preferred  for  the  ma- 
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jority  of  cases  of  obesity.  In  some  instances,  however,  it  seems  to 
act  well.  Von  Noorden  *  has  attempted  to  separate  a  form  of  obesity 
which  he  believes  is  due  to  thyroid  insufficiency,  either  primary  in  the 
thyroid  gland  or  secondary  to  disease  of  some  other  gland  of  internal 
secretion,  such  as  the  hypophysis  or  the  genitals.  Such  patients 
neither  eat  to  excess  nor  do  they  exercise  less  than  their  fellows,  and 
attempts  to  reduce  them  by  the  ordinary  methods  cause  great  weak- 
ness. In  such  patients  von  Noorden  obtained  excellent  results  by 
thyroid  feeding,  with  no  othei  dietary  rules  except  the  prescribing 
of  considerable  quantities  of  proteids.  His  results  and  the  results 
of  others  would  justify  a  careful  trial  of  thyroid  substance  in  cases 
which  resist  the  ordinary  methods  of  treatment.  The  official  desic- 
cated thyroid  gland  is  given  in  capsules  in  doses  of  i  to  5  grains 
three  times  a  day. 

Local  Deposits  of  Fat. — The  removal  of  fat  from  a  given  part  of 
the  body  is  difficult  and  uncertain.  As  a  rule,  a  slow  reduction  in 
weight  reduces  the  superfluous  fat  from  the  body  rather  uniformly, 
and  leaves  a  relatively  good  figure.  A  very  rapid  reduction,  on  the 
other  hand,  may  leave  the  abdomen  large,  but  the  face  and  upper 
thorax  thin  and  haggard.  Local  massage  is  said  to  be  efficacious 
against  local  deposits  of  fat,  but  effects  seem  to  be  very  uncertain,  and 
it  often  fails  entirely.  The  waist  measure  can  usually  be  reduced  by 
abdominal  massage  and  abdominal  exercises  combined  with  attention 
to  any  flatulence  present.  This  effect  is  due  in  part  to  the  reduction 
of  flatus  and  in  part  tc  the  improved  posture  which  results  from  a 
strengthening  of  the  abdominal  muscles. 

Complications. — In  pulmonary  tuberculosis  and  diabetes  a  moder- 
ate degree  of  obesity  is  advantageous,  and  reduction  treatment  should 
be  instituted  only  when  the  obesity  is  excessive  and  very  burdensome. 
In  these  conditions  rapid  reductions  are  out  of  place,  but  slow  and 
cautious  reductions  may  be  undertaken  if  the  obesity  is  excessive. 
In  other  conditions,  especially  cardiac  insufficiencies,  or  in  those  dis- 
eases which  interfere  with  locomotion,  such  as  chronic  joint  disease 
or  partial  paralysis,  the  indications  for  a  reduction  treatment  are  more 
urgent  than  in  normal  individuals,  and  even  the  sHghter  degrees  of 
obesity  should  receive  consideration. 

By  far  the  most  important  complication  of  obesity  is  cardiac  in- 
sufficiency. In  its  milder  form  this  is  due  to  the  lack  of  training  of 
the  heart,  which  remains  smaU  and  weak  in  proportion  to  the  body 
weight.  Deposits  of  fat  also  interfere  with  the  cardiac  and  respiratory 
movements.  The  more  serious  forms  of  cardiac  insufficiency  are 
secondary  to  general  arteriosclerosis,  coronary  disease,  chronic  Bright's 
disease,  or  pulmonary  emphysema,  to  which  diseases  obese  persons 
seem  especially  subject. 

Excessive  body-weight  always  means  more  work  for  the  heart,  and 
when  obese  individuals  begin  to  show  signs  of  cardiac  insufficiency,  a 
gradual  reduction  may  do  much  good.    When -compensation  is  already 

*  Von  Noorden :  "Ueber  die  verschiedenen  Fonnen  der  Fettsucht,"  Med.  klin.,  1909,  V,  I. 
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badly  broken,  and  when  the  patient  can  take  little  or  no  exercise,  it 
is  generally  too  late  to  institute  a  reduction  treatment.  Indeed,  such 
patients  commonly  eat  very  little  on  account  of  lack  of  appetite,  and 
they  may  unwittingly  reduce  themselves  even  more  rapidly  than  is 
advisable.  It  is  in  the  mild  forms  of  cardiac  insufhciency  that  the 
Oertel  treatment  is  particularly  successful.  The  three  essential 
factors  in  this  treatment  are  a  moderate  reduction  diet,  a  restriction 
of  liquids,  and  graded  exercises.  The  following  illustrates  the  sort  of 
diet  prescribed  by  Oertel: 

Breakfast:  i^  ounces  bread;  4  ounces  coffee,  with  |  ounce  milk, 
and  ^  ounce  sugar. 

Dinner:  5  ounces  soup,  6  ounces  beef,  3  ounces  vegetables,  salad, 
3  ounces  pudding,  i^  ounces  bread,  4  ounces  hght  wine. 

Tea:  4  ounces  tea  or  coffee  with  f  ounce  milk  and  |  ounce 
sugar. 

Supper:  a  soft  egg,  5  ounces  roast  meat,  salad,  i^  ounces  bread, 
8  ounces  of  light  wine  or  water. 

About  1700  calories  are  allowed  per  day.  Liquids  are  reduced  to 
one-half  to  one  quart  of  free  liquid  daily.  The  use  of  graded  exer- 
cises requires  great  care  in  any  form  of  heart  disease.  Oertel  had  his 
patients  walk  slowly  on  the  level  or  up  sHght  incunes,  taking  a  deep 
inspiration  with  each  step.  This  treatment  is  particularly  applicable 
to  those  whose  shortness  of  breath  is  due  to  lack  of  training  of  the 
heart,  owing  to  indolence.  When  the  insufficiency  is  more  severe, 
supervised  gymnastic  exercises  or  carbon  dioxid  baths  with  resist- 
ance exercises  are  preferable.  In  still  more  severe  forms  of  cardiac 
insufficiency  exercises  and  reduction  diets  are  out  of  place,  and  the 
cardiac  condition  must  be  treated  in  the  customary  manner,  by  rest  in 
bed,  digitalis,  and  diuretics. 

The  so-called  anemic  form  of  obesity,  in  which  the  patient  is  pale 
and  weak,  appears  to  cover  several  different  conditions.  In  some 
of  these  patients  the  pallor  is  due  to  a  poor  peripheral  circulation, 
associated  with  slight  edema,  and  these  should  be  treated  on  the 
general  lines  indicated  above  for  heart  cases.  Others  may  have  some 
slight  myxedema,  and  are  particularly  favorable  for  the  administra- 
tion of  thyroid  substance.  Where  the  blood  shows  a  true  anemia,  iron 
and  arsenic  may  be  given. 


INANITION 

By  Albion  Walter  Hewlett,  M.D. 

NATURE  AND  ETIOLOGY 

Inanition  is  the  state  of  exhaustion  which  results  from  insufficient 
nourishment  of  the  body.  This  may  be  acute,  as  in  complete  starvation 
and  after  acute  infectious  diseases,  or  it  may  be  chronic.  The  acute 
forms  are  rarely  difficult  to  treat,  for  with  the  return  of  appetite  and 
with  sufficient  digestible  food  the  body  is  usually  restored  to  nutri- 
tive equilibrium  within  a  relatively  short  time.  Chronic  inanition, 
however,  presents  more  serious  therapeutic  difficulties,  for  the  etiologic 
factors  are  of  a  more  permanent  character.  In  general  it  is  caused 
either  by  an  increased  consumption  of  body  material  or  by  a  lessened 
supply  of  food  to  the  tissues,  or  by  a  combination  of  both  factors.  A 
lessened  supply  of  food  may  result  from  poverty,  poor  appetite,  or 
the  fear  of  pain  after  meals.  On  the  other  hand,  the  digestive  appar- 
atus may  be  unable  to  utihze  the  food  taken.  This  happens  especially 
in  stenoses  of  the  esophagus,  pylorus,  or  intestines,  and  in  those  con- 
ditions where  considerable  quantities  of  food  pass  through  the  intes- 
tines unabsorbed,  as  is  the  case  in  some  pancreatic  diseases  and  a  few 
intestinal  disorders.  An  increased  consumption  of  body  material  is 
seen  in  severe  cases  of  exophthalmic  goiter,  and  to  a  lesser  extent  in 
persons  who  are  nervous  and  active.  Infectious  diseases  nearly 
always  diminish  the  appetite  and  often  increase  the  rate  of  metabol- 
ism, and  chronic  infections,  notably  tuberculosis,  are  among  the  most 
important  causes  of  chronic  malnutrition.  The  emaciation  in  the 
severer  forms  of  diabetes  mellitus  is  due  mainly  to  the  loss  of  sugar  in 
the  urine,  which  deprives  the  body  of  just  that  much  nourishment. 
It  is  evident  that  the  treatment  of  inanition  will  vary  greatly  accord- 
ing to  its  etiology.  It  is  not  our  purpose  to  discuss  the  treatment  of 
these  various  causes,  but  rather  to  consider  certain  general  principles 
of  treatment  which  apply  with  more  or  less  force  to  all  forms  of  mal- 
nutrition. 

The  commoner  symptoms  of  inanition  are  weakness  and  rapid 
exhaustion  on  mental  and  bodily  exertion.  In  some  patients  an  in- 
creased nervous  irritability  is  a  very  trying  manifestation.  The  pulse 
is  often  small  and  rapid,  and  a  rapid  loss  of  abdominal  fat  is  said  to 
favor  the  tendency  to  loose  kidneys.  These  symptoms  furnish  the 
main  indications  for  treatment,  and  persons  who  are  decidedly  under- 
weight and  suffer  from  such  symptoms  are  often  greatly  benefited  by 
gains  in  weight  up  to  or  beyond  the  normal.'  (See  table,  on  p.  50.) 
The  methods  used  to  accompUsh  such  gains  in  weight  are  the  reverse 
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of  those  used  in  the  treatment  of  obesity.  They  consist  in  increasing 
the  patient's  intake  and  diminishing  his  output  of  energy.  The 
former  is  accomphshed  by  a  suitable  diet,  the  latter  mainly  by  mental 
and  bodily  rest. 

TREATMENT 

Diet. — The  diet  should  furnish  the  patient  with  amounts  of  energy 
in  excess  of  his  immediate  needs.  We  have  already  discussed  (p.  51) 
the  energy  requirements  of  normal  individuals  and  the  energy  content 
of  various  food  materials.  In  the  case  of  inanition  the  endeavor  must 
be  made  to  furnish  a  larger  amount  of  energy  in  the  food  than  the 
body  requires  to  maintain  nutritional  equihbrium,  and  this  must  be 
done  without  overtaxing  the  digestive  capacity  or  the  appetite.  In 
any  case  a  preUminary  examination  of  the  digestive  apparatus  is  im- 
portant, for  the  discovery  of  secretory  or  motor  changes  in  the  stomach 
or  of  abnormal  constituents  in  the  feces  may  point  the  way  toward 
particular  articles  of  diet  or  toward  medicines  which  will  make  it 
easier  for  the  patient  to  handle  the  excessive  quantities  of  food  offered 
to  him. 

Aside  from  such  special  indications  the  diet  chosen  should  be  as 
digestible  as  possible,  should  carry  a  large  amount  of  energy,  and 
should  be  easily  taken.  Milk  is  usually  the  most  important  single 
article  in  such  a  diet,  and  the  success  or  failure  of  the  treatment  may 
depend  to  a  large  extent  upon  the  abihty  of  the  patient  to  take  this 
food.  The  repugnance  which  some  persons  feel  for  milk  should,  there- 
fore, be  combated  by  every  possible  means,  for  it  is  exceptional  to  find 
a  patient  who  really  cannot  tolerate  it.  In  order  to  meet  special  con- 
ditions or  to  vary  the  diet,  it  may  be  given  hot  or  cold,  it  may  be 
modified  with  hme-water,  cereal  waters,  or  carbonated  waters,  or  it 
may  be  replaced  in  whole  or  in  part  by  skimmed  milk,  buttermilk, 
or  koumiss.  Probably  the  best  method  of  giving  milk  to  those  whose 
appetite  is  already  poor  is  that  recommended  by  Weir  Mitchell.  It 
is  made  the  sole  article  of  diet  at  the  beginning  of  the  treatment,  and 
after  the  patient  has  become  accustomed  to  taking  large  quantities, 
other  articles  are  added.  Milk  alone  is  insufl&cient  for  the  body  needs 
unless  taken  in  considerable  quantities  (three  quarts  yield  only  about 
1800  calories),  and  for  this  reason  patients  often  lose  some  weight 
when  a  strict  milk  diet  is  instituted.  When  other  foods  are  added, 
however,  and  the  milk  is  taken  as  a  drink  at  the  end  of  meals,  between 
meals,  and  before  going  to  bed,  it  becomes  a  highly  important  ad- 
junct, and  as  such  has  attained  its  high  position  among  the  foods  used 
in  the  treatment  of  malnutrition.  According  to  von  Noorden,  the 
energy  contained  in  one  quart  of  milk  (600  calories) ,  if  taken  regularly 
every  day  in  addition  to  the  maintenance  diet,  will  lead  to  a  gain  of 
one  and  a  half  pounds  a  week. 

Of  other  articles  of  diet,  those  consisting  largely  of  starch  are  es- 
pecially valuable,  because  they  are  high  in  caloric  value  and  because 
they  can  usually  be  given  in  large  quantities  without  causing  digestive 
disturbances.    Soups  may  be  rendered  more  nutritious  by  the  addition 
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of  rice,  pearl  barley,  and  the  Italian  pastes,  and  sauces  may  be  thick- 
ened with  flour.  Breads,  biscuits,  and  other  articles  made  of  flour 
should  be  taken  whenever  possible,  both  with  meals  and  with  the 
milk  between  meals,  and  the  fact  that  they  may  be  made  carriers  of 
butter  adds  greatly  to  their  fattening  value.  Such  desserts  as  rice, 
tapioca,  and  sago  puddings  are  also  especially  valuable.  Sugar  is  as 
nutritious  as  starch,  but  it  is  more  hable  to  cause  digestive  disturb- 
ances, and  for  this  reason  it  cannot  be  forced  to  the  same  extent. 

Fat  yields  the  largest  number  of  calories  per  unit  of  weight  of  all 
foods,  but  its  use  is  somewhat  Kmited  by  the  fact  that  it  often  cannot 
be  taken  in  large  quantities  wdthout  causing  repugnance  or  actual 
indigestion.  The  fats  most  easily  assimilated  are  those  with  high 
melting-points,  especially  in  the  form  of  natural  emulsions.  Cream 
and  the  yolks  of  eggs  meet  these  conditions  in  an  ideal  manner,  and 
are  very  important  articles  of  diet  in  treating  inanition.  Milk  should 
always  be  given  as  rich  in  fat  as  possible,  and  small  amounts  of  cream 
may  sometimes  be  added  without  lessening  the  ease  with  which  it  is 
taken.  Cream  may  also  be  added  to  the  puree  soups  and  taken  on 
desserts,  and  be  used  to  replace  some  of  the  milk  in  dishes  in  which 
this  enters  as  a  constituent.  Of  other  fats,  butter  and  olive  oil  are 
the  most  generally  useful.  The  former  should  be  used  freely  on  bread 
and  other  foods  of  this  class  at  the  table,  and  whenever  possible  it 
should  be  added  to  food  in  cooking.  In  this  manner  quantities  up  to 
six  ounces  (1450  calories)  may  sometimes  be  taken  daily.  Olive  oil 
may  be  given  on  salads,  or  it  may  be  ordered  as  a  medicine  before 
meals  (one-half  to  one  ounce)  to  reduce  a  troublesome  hyperacidity, 
or  at  night  (one  to  two  ounces)  to  correct  constipation.  The  value 
of  cod-Hver  oil  seems  to  reside  largely  in  its  nutritive  properties  as  a 
fat,  and  if  well  borne,  it  may  be  freely  given.  These  digestible  fats 
play  a  most  important  r61e  in  the  treatment  of  malnutrition,  and  much 
depends  upon  giving  them  in  such  a  manner  as  not  to  awaken  re- 
pugnance. 

Proteids  are  an  unimportant  part  of  diets  which  aim  to  fatten. 
They  are  retained  within  the  body  to  a  greater  or  less  extent  during 
overfeeding  with  any  mixed  diet,  and  although  their  retention  may  be 
increased  by  giving  them  in  large  quantities,  it  is  doubtful  if  this 
accomphshes  any  useful  purpose.  Patients  quickly  tire  of  much 
meat  and  may  suffer  digestive  disturbances.  For  this  reason  meats 
cannot  be  forced  in  the  treatm^ent  of  malnutrition.  Eggs,  however, 
are  usually  well  borne,  and  the  addition  of  raw  eggs  to  milk  or  to  soups, 
as  well  as  their  extensive  use  in  desserts,  is  of  considerable  value. 
Alcoholic  drinks  play  but  a  minor  part  in  these  diets.  They  furnish  a 
limited  amount  of  extra  energy,  and  may  make  it  easier  to  take  other 
foods,  especially  fats.  For  these  reasons  they  may  be  used  in  small 
amounts,  though  many  discard  them  altogether. 

The  following  may  serve  as  an  example  of  a  fattening  diet  in  which 
the  chief  constituent  is  milk.* 

*  From  Penzoldt  and  Stintzing,  "Handbuch  der  Therapie,"  v,  63. 
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7  A.  M. :  One  pint  of  milk  (drink  during  thirty  minutes). 

8  A.  M. :    A  small  cup  of  coffee  with  cream;    2!  ounces  cold  roast  meat,  3  slices  of  white 

bread  with  butter,  a  tablespoonful  of  baked  potato. 
10  A.  M.:   f  pint  of  milk  with  3  zwieback. 
12  M.:   I  pint  of  milk  (allow  thirty  minutes  for  drinking). 

1  p.  M. :   Corn  soup,  3  ounces  each  of  some  roast  and  some  fowl;    mashed  potatoes;   vege- 

tables;   4  ounces  preserved  fruit;    pudding. 
3.30  p.  M. :   I  pint  of  milk  (allow  thirty  minutes  for  drinking). 

5.30  P.  M. :  I  pint  of  milk;    2 J  ounces  cold  meat;  two  slices  of  white  bread  with  butter. 
8.00  P.M.:  25  ounces  cold  meat;   4  zwieback;    i  pint  of  milk. 
9.30  P.  M. :  §  pint  of  milk,  2  zwieback. 

The  three  quarts  of  milk  contained  in  this  diet  alone  furnish  1800 
calories.  In  the  next  example  (Boas)  little  milk  is  used,  the  chief 
reliance  being  placed  upon  the  chgestible  fats: 

7  A.  M. :  h  pint  chocolate  with  cream;   3  or  4  zwieback  or  2  rolls;   5  to  i  ounce  butter. 
9.30  A.  M. :   Cold  or  warm  meats  or  eggs,  white  bread,  butter,  §  ounce,  5  ounces  cream. 
12  M.:  5  ounces  cream,  2  or  3  cakes. 

2  P.  M. :    J  pint  soup;    potatoes  or  vegetables  in  pure'e  form;    meat  or  fish;    salad;    pre- 

serves;   pudding;    i  or  2  glasses  cider  or  other  fruit  wine. 
4.30  P.  M. :   Coffee  or  tea  with  5  ounces  cream;   zwieback,  cakes,  §  ounce  butter  or  honey. 
6.00  P.M.:  Cold  or  warm  meat;  eggs;   white  bread  with  f  ounce  butter;   sweet  preserves; 

glass  of  cider  or  malt  beer. 
9.30  p.  M. :   J  pint  cream. 


The  butter  in  this  diet  yields  about  600  calories,  and  the  23  ounces  of 
cream  about  1200  calories. 

Rest. — An  important  feature  in  the  treatment  of  nearly  every 
form  of  malnutrition  is  a  proper  amount  of  rest.  Rest  in  bed  dimin- 
ishes the  expenditure  of  energy  by  about  12  per  cent.;  it  lessens  fever 
in  those  with  chronic  infections;  it  aids  in  the  discharge  of  food  from 
the  stomach  in  those  with  gastric  atony,  and,  finally,  it  eUminates  the 
depressing  exhaustion  that  so  often  follows  exertion.  In  those  who 
are  nervous  and  irritable  mental  rest  is  as  important  as  bodily  rest, 
and  they  should  be  isolated  from  family  and  business  worries,  as  pre- 
scribed by  Weir  Mitchell.*  Strict  confinement  to  bed  is  of  assist- 
ance in  the  earUer  treatment  of  any  severe  form  of  inanition,  and 
only  after  a  substantial  improvement  in  nutrition  has  occurred  should 
the  patient  be  allowed  to  get  up.  Graded  and  supervised  exercises 
may  then  be  given. 

In  less  severe  cases  rest  in  bed  is  often  unnecessary,  and  partial 
rest  may  be  substituted.  A  maximum  amount  of  sleep  should  be 
obtained,  and  if  necessary,  efforts  made  to  insure  this  by  prescribing 
such  simple  measures  as  early  retirement,  avoidance  of  excitement  in 
the  evening,  and  a  light  supper.  Wet-packs  at  bedtime  may  some- 
times be  used  to  advantage,  but  hypnotic  drugs  are  to  be  avoided  so 
far  as  possible.  Specific  hours  for  rest  during  the  day  should  be 
prescribed,  the  best  time  being  just  after  meals.  The  amount  of  exer- 
cise should  also  be  controlled,  and  particular  care  taken  not  to  pro- 
long exertion  to  the  point  of  exhaustion.  It  should  not  be  forgotten, 
however,  that  the  chief  object  of  treatment  is  to  render  the  patient 

*  Mitchell,  Weir  :  "Fat  and  Blood,"  eighth  edition,  Philadelphia,  1902. 
VOL.  ni — 5 
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more  efficient,  and  that  the  attempted  improvement  in  nutrition  is 
only  a  means  toward  this  end.  Exercise  must,  therefore,  play  an 
important  part  in  the  latter  part  of  the  treatment  in  all  cases,  for  the 
patient  must  be  fitted  to  return  to  the  ordinary  duties  of  Hfe.  Some 
patients  may  do  better  from  the  start  on  moderate  exercise  unless 
there  is  some  special  compHcation,  such  as  a  fever  in  tuberculosis. 
The  additional  consumption  of  energy  caused  by  the  exercise  is  more 
than  made  up  by  the  increased  appetite. 

Accessory  Measures. — When  a  patient  is  put  at  rest  and  required 
to  eat  large  quantities  of  food,  his  appetite  often  seems  unequal  for 
the  task.  Success  or  failure  may  then  depend  upon  his  abihty  to 
follow  the  necessary  orders.  His  natural  will-power,  the  authority 
of  the  physician,  the  control  of  a  tactful  and  skilful  nurse,  or  the  com- 
petition with  others  having  a  similar  complaint  *  may  convert  threat- 
ened failure  into  success.  For  the  lassitude  and  lack  of  appetite  which 
so  often  annoy  the  patient  who  is  kept  at  rest  Weir  Mitchell  has 
recommended  massage  and  electricity,  and  the  former  at  least  has 
met  with  general  approval  for  this  purpose.  Of  equal  importance  are 
the  milder  stimulating  hydrotherapeutic  procedures,  such  as  cold 
sponges,  temperate  full  baths,  and  wet-packs.  The  out-of-door  life 
which  has  been  so  successful  in  the  treatment  of  tuberculosis  may  also 
be  used  to  advantage  in  other  forms  of  chronic  malnutrition.  Regu- 
lated exercise,  especially  in  the  open  air.  is  of  value  in  some  cases. 

Medicines  play  but  a  secondary  role  in  the  treatment  of  malnu- 
trition, and  are  generally  less  useful  than  the  physical  therapeutics 
mentioned  above.  For  its  general  tonic  effect  arsenic  may  be  given 
in  the  form  of  Fowler's  solution,  3  to  5  minims  after  meals. 
Where  the  appetite  is  poor,  nux  vomica  and  gentian  may  be  given,  as 
in  the  following  prescription: 

I^.    Tinct.  nuc.  vom 3  j 

Tinct.  gent,  comp o  ij 

Aquae 5  iv 

Big. — Two  teaspoonfuls  in  a  wineglass  of  water  one  half-hour  before  meals. 

*  Pratt,  J.  H. :  "The  Class  Method  of  Treating  Consumption  in  the  Homes  of  the 
Poor,"  Jour.  Amer.  Med.  Assoc,  1907,  xlix,  755. 


SCURVY 

By  Albion  Walter  Hewlett,  M.D. 

ETIOLOGY 

Scurvy  is  a  general  nutritional  disorder  dependent  upon  improper 
food.  During  the  seventeenth  and  eighteenth  centuries  it  was  one  of 
the  most  formidable  dangers  confronting  the  crews  and  passengers 
on  the  long  sea- voyages  so  common  at  that  period.  It  has  often  broken 
out  in  armies  on  the  field,  in  beleaguered  cities,  in  districts  wasted  by- 
famine  or  war,  and  in  prisons  and  other  pubhc  institutions  of  a  low 
order.  Within  recent  years  its  prevalence  has  greatly  diminished,  but 
it  is  still  one  of  the  most  serious  dangers  encountered  by  arctic  ex- 
plorers, and  is  not  infrequent  among  the  inhabitants  of  northern 
Europe,  Asia,  and  America.  It  occurs  occasionally  among  the  poorer 
inhabitants  of  all  countries. 

Although  scurvy  is  in  some  way  related  to  errors  of  diet,  the  exact 
nature  of  this  relation  is  not  clear.  Infection,  intoxication,  or  the 
lack  of  some  essential  element  in  the  food  has  each  been  held  responsi- 
ble for  the  disease.  There  is  httle  evidence  in  favor  of  the  infectious 
theory  of  scurvy.  The  oldest  and  most  generally  accepted  view  of  its 
etiology  ascribes  it  to  a  lack  of  certain  elements  in  the  food,  especially 
fresh  vegetables.  More  recently  an  attempt  has  been  made  to  show 
that  scurvy  is  due  to  a  chronic  intoxication  with  sUghtly  decomposed 
food.  F.  C.  Jackson  has  pointed  out  that  in  the  arctic  regions  scurvy 
most  often  attacks  those  who  are  living  largely  upon  salted  or  smoked 
meat  and  fish,  and  that  these  are  frequently  badly  preserved.  Together 
with  Harley,*  he  has  shown  that  a  disease  somewhat  resembling  scurvy 
may  be  produced  in  monkeys  by  feeding  them  tainted  meat.  The 
identity  of  the  two  conditions  has  not  been  generally  accepted,  how- 
ever, and  cHnical  experience  seems  to  show  that  scurvy  may  develop 
when  persons  are  eating  Httle  or  no  meat,  but  are  living  upon  a  diet 
consisting  almost  exclusively  of  breads  and  meals.  Hoist  and  Froh- 
lich  t  have  produced  a  disease  resembling  scurvy  by  feeding  animals 
on  an  exclusive  meal  diet.  Possibly  Jackson's  observations  on  arctic 
scurvy  indicate  the  antiscorbutic  value  of  fresh  meat,  and  there 
seems  no  necessity  at  present  for  giving  up  the  view  that  scurvy  is 
due  to  a  lack  of  fresh  food  in  the  diet,  especially  of  fresh  meat,  fresh 
vegetables,  and  fresh  fruits.  Occasionally  cases  are  discovered  which 
are  difficult  to  explain  on  any  hypothesis.  The  exact  element  which 
is  absent  in  the  food  has  not  been  settled.    A  deficiency  in  the  potas- 

*  Jackson  and  Harley:  "An  Experimental  Inquiry  into  Scurvy,"  Lancet,  1900,  i,  1184. 
t  Hoist  and  Frohlich:  Experimental  Studies,  etc.,  On  the  Etiology  of  Scurvy,  Jour. 
Hyg.,  1907,  vii,  634. 
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slum  salts,  the  vegetable  acids,  the  vegetable  salts,  or  the  alkaline 
principles  of  the  diet  has  been  assumed  by  different  authors,  but 
there  seems  to  be  no  definite  proof  of  any  hypothesis. 

PROPHYLAXIS 

Measures  directed  toward  the  prevention  of  scurvy  should  be  un- 
dertaken whenever  the  food  is  liable  to  become  such  as  to  invite  the 
disease,  and  the  possibihty  of  its  occurrence  should  be  especially  con- 
sidered in  times  of  war  and  of  famine,  and  in  the  preparation  for  pro- 
tracted sea-voyages  and  explorations.  Certain  conditions  seem  to 
predispose  to  the  disease  by  lowering  the  resistance  of  the  body. 
Among  these  we  may  mention  exposure,  dampness,  lack  of  ventila- 
tion, monotony  of  Hfe,  and  generally  depressing  surroundings. 

In  arctic  explorations  it  is  often  impossible  to  obtain  fresh  vege- 
tables over  long  periods  of  time,  and  some  of  the  most  severe  epidemics 
in  recent  times  have  occurred  in  the  parties  of  arctic  explorers.  Nan- 
sen's  party,  however,  furnished  a  brilliant  exception  to  this  rule. 
Though  out  of  touch  with  civilization  for  three  years,  not  a  single 
case  of  scurvy  occurred  among  his  men.  In  preparing  the  food  for 
his  journey  an  effort  was  made  to  combine  wholesomeness  with  variety, 
and  great  care  was  taken  to  seal  the  food  in  tins  as  a  protection  against 
the  damp.  When  Nansen  and  Johansen  left  the  ship  for  a  sledge 
journey  which  lasted  fifteen  months,  they  Hved  largely  upon  the  meat 
of  polar  bears  which  they  killed.  The  Duke  of  Abruzzi's  party  * 
followed  Nansen's  methods  with  excellent  results.  No  smoked  or 
salted  meats  were  taken,  and  all  food  was  either  carefully  desiccated 
or  steriHzed  by  boiling,  and  was  then  carefully  sealed  in  tins.  Bis- 
cuits and  fresh  bread  were  given  out  regularly.  Fresh  meats  were 
supplied  by  the  bears  and  birds,  and  a  certain  number  of  fresh  eggs 
were  collected  in  the  months  of  June  and  July.  Jackson  has  pointed 
out  the  great  value  of  fresh  meat  for  arctic  explorers,  and  has  cited 
several  instances  to  show  its  superiority  over  salted  meat,  even  when 
the  latter  is  taken  with  lime-juice.  And  this  seems  to  be  the  lesson 
derived  from  the  study  of  the  disease  in  the  arctic  regions. 

On  long  sea-voyages  it  is  usually  impossible  to  obtain  fresh  food 
of  any  sort.  One  reason  why  the  disease  has  dechned  so  markedly 
within  recent  years  is  the  shortening  of  such  voyages.  The  increase 
in  the  number  of  steam  vessels,  even  for  carrying  freight,  and  the  more 
frequent  stops  of  sailing  vessels,  have  done  much  to  eradicate  the 
disease.  Whenever  a  ship  touches  port  it  is  important  that  fresh 
vegetables  and  meats  be  taken  on  board,  even  though  the  supply  of 
food  is  sufficient  to  last  the  remainder  of  the  journey.  Of  vegetable 
foods  which  have  a  high  reputation  as  antiscorbutics  we  may  mention 
potatoes,  oranges,  lemons,  cabbage,  and  apples.  Preserved  vegetables 
and  vegetable  juices  appear  to  be  less  efficient  in  this  regard  than  the 
fresh  material.  Nevertheless  they  are  valuable  antiscorbutics  when 
the  conditions  do  not  permit  the  use  of  the  latter.    Carefully  canned 

*  "  On  the  Polar  Star,"  1903,  ii,  672. 
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fruits  and  vegetables,  marmelades,  sauerkraut,  and  infusions  of  malt 
have  been  used  for  this  purpose.  Lime-juice  and  lemon-juice  were 
regarded  as  antiscorbutics  by  Hawkins  and  other  navigators  at  the 
end  of  the  sixteenth  century.  The  general  recognition  of  their  value, 
however,  dates  from  the  year  1795,  when  their  introduction  into  the 
British  navy  by  Sir  Gilbert  Blane  was  followed  by  an  almost  complete 
disappearance  of  the  disease  from  this  service.  The  more  gradual 
use  of  hme-juice  on  merchant  ships  has  effected  equally  good  results. 
It  is  recommended  that  after  the  fourteenth  day  of  the  voyage  each 
sailor  should  receive  one  ounce  of  lime-juice  daily,  sweetened  with 
sugar  and  containing  a  small  amount  of  brandy.  The  juice  should 
be  as  fresh  and  as  well  preserved  as  possible,  and  substitutes  such  as 
citric  acid  avoided.  Although  the  value  of  lemon-juice  as  an  anti- 
scorbutic cannot  be  denied,  its  use  does  not  necessarily  protect  from 
scurvy,  as  has  been  shown  in  the  case  of  arctic  exploring  parties  and 
elsewhere.  For  this  reason  no  effort  should  be  spared  to  supply  fresh 
vegetables  or  fresh  meat  whenever  it  is  possible. 

The  sporadic  cases  of  scurvy  which  occasionally  appear  in  this 
country  and  in  England  are  usually  due  to  a  diet  consisting  almost 
exclusively  of  bread  or  meals,  and  the  same  is  true  of  the  epidemics 
which  have  appeared  in  recent  years  in  South  Africa  and  India.  In 
such  cases,  in  prisons,  and  in  famine  times  the  use  of  potatoes  and 
cabbage  affords  an  effective  and  inexpensive  way  to  avoid  the  disease. 

TREATMENT 

No  disease  is  more  amenable  to  proper  treatment  than  is  scurvy. 
When  the  proper  articles  of  food  are  given,  the  s^inptoms  usually  dis- 
appear as  if  by  magic.  An  abundant  diet  of  fresh  vegetables  and  meat 
is  most  effective  in  this  regard.  The  patient  may  be  given  as  many  as 
a  dozen  oranges  a  day.  In  South  Africa  Macrae  *  obtained  brilliant 
results  by  giving  a  mixed  diet,  containing  half  a  pound  of  fresh  meat, 
ten  ounces  of  vegetables,  four  ounces  of  jam,  and  four  ounces  of  fresh 
fruit  daily.  He  failed  to  attain  equally  good  results  by  the  addition 
of  four  ounces  of  hme-juice  daily  to  the  ordinary  meal  diet.  The  use 
of  vegetable  salts,  such  as  Rochelle  salts,  in  doses  of  30  to  60  grains  a 
day  has  been  recommended  by  Wright,  but  the  experience  with  this 
has  not  been  sufficient  to  prove  its  value. 

Drugs  are  of  secondary  importance  in  the  treatment  of  scurvy. 
The  use  of  bitters  to  improve  the  appetite,  and  of  iron  to  combat  the 
anemia,  is  of  value,  but  without  a  change  in  diet  they  are  of  little  use. 
Locally  the  mouth  may  demand  treatment  by  washes  of  potassium 
chlorate  or  peroxid  of  hydrogen,  and  the  ulcerated  gums  may  be 
painted  with  strong  solutions  of  silver  nitrate.  The  subcutaneous  and 
periarticular  hemorrhages  should  not  be  treated  surgically,  and  opera- 
tions of  all  kinds  should  be  avoided  in  the  active  stages  of  the  disease. 

*  Macrae  :  "Notes  on  Scurvy  in  South  Africa,"  1902-04,  Lancet,  London,  1908,  i,  1838. 


INFANTILE  SCURVY  (BARLOWS  DISEASE) 
By  Albion  Walter  Hewlett,  M.D. 

ETIOLOGY  AND  PROPHYLAXIS 

In  infantile  scur\^%  as  in  that  of  adults,  we  are  dealing  with  a  con- 
stitutional disease  dependent  upon  improper  diet,  and  characterized 
by  the  tendency  to  hemorrhages.  The  collective  investigations  on 
infantile  scurvy  in  North  America  by  the  American  Pediatric  Society,* 
and  the  German  cases  reported  by  Heubner  and  by  those  who  dis- 
cussed his  paper,t  indicate  the  nature  of  this  disease.  It  occurs  most 
frequently  between  the  ages  of  six  and  fifteen  months.  Of  356  Ameri- 
can cases  in  which  the  diet  was  specified,  the  food  was  as  follows: 
breast  milk  in  12  cases,  alone  in  10  cases;  raw  cow's  milk  in  5  cases, 
alone  in  4  cases;  milk,  nothing  being  said  about  heating,  16  cases, 
alone  in  8  cases;  sterilized  milk  in  107  cases,  alone  in  68  cases;  pas- 
teurized milk  in  20  cases,  alone  in  16  cases;  condensed  milk  in  38  cases, 
alone  in  32  cases;  peptonized  milk  in  14  cases;  amylaceous  foods,  not 
proprietary,  in  24  cases,  alone  in  6  cases;  table  food  in  12  cases,  alone 
in  II  cases;  proprietary  amylaceous  foods  in  214  cases,  alone  in  about 
no  cases.  It  will  be  seen  from  this  report  that  the  vast  majority  of 
the  infants  that  developed  scurvy  in  this  country  had  been  fed  either 
on  proprietary  amylaceous  foods  or  upon  sterilized  milk.  The  German 
experience  showed  a  great  preponderance  of  cases  fed  on  boiled  milk, 
and  not  a  single  one  of  those  reported  at  this  discussion  occurred  in  a 
breast-fed  infant.  It  would  appear,  therefore,  that  infantile  scurvy  is 
greatly  favored  by  diets  which  consist  largely  of  steriUzed  food.  Oc- 
casionally it  has  appeared  in  breast-fed  infants,  and  Concetti  J  has 
collected  20  such  cases.  In  many  of  these  the  mother's  milk  was  of 
poor  quahty,  but  in  others  the  apparently  good  quality  of  the  mother's 
milk  shows  that  much  is  yet  to  be  learned  concerning  the  exact  nature 
of  the  disease. 

Measures  directed  toward  the  prevention  of  infantile  scurvy  are 
based  on  the  above  data.  Next  to  breast-feeding,  fresh  cow's  milk, 
properly  modified,  is  the  best  form  of  food.  When  very  pure  milk 
cannot  be  obtained,  especially  in  cities  during  the  summer  months, 
partial  sterilization  is  necessary,  but  it  should  be  remembered  that  the 
more  thorough  the  sterilization,  the  greater  the  danger  of  scurvy. 
For  this  reason  pasteurization,  heating  the  milk  to  155°  F.  for  twenty 
minutes,  is  preferable  to  boihng  or  steam  sterilization.    Farinaceous 

*  Arch.  Pediat.,  1898,  xv,  481. 

t  Heubner  :  "Ueber  die  Barlow'sche  Krankheit,"  Berl.  klin.  Woch.,  1903,  xl,  285. 
Discussion  on  pp.  307,  353,  374,  443,  462. 

X  Concetti :  "Ueber  zwei  Fallen  von  Barlowschen  Krankheit,"  Arch.  f.  Kinderheilk., 
1909,1,174. 
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foods  may  be  used  to  modify  milk,  or  they  may  be  given  as  the  sole 
article  of  diet  for  a  short  time,  to  meet  some  special  emergency,  but 
neither  they  nor  condensed  milk  should  be  continued  as  the  only  food 
indefinitely.  After  an  infant  is  six  months  old  one-half  to  one  ounce 
of  sweet  orange-juice  or  one-fourth  to  one  ounce  of  beef-juice  should 
be  given  daily  about  one-hah  hour  before  the  noon  feeding. 

TREATMENT 

In  the  treatment  of  infantile  scurvy  medicines  play  but  a  small 
part.  The  diet  that  has  been  taken  should  be  immediately  discon- 
tinued, and  fresh  cow's  milk  from  a  rehable  dairy  substituted,  modi- 
fying it  to  meet  the  digestive  state  of  the  infant.  While  this  is  often 
sufi&cient  in  itself,  the  addition  of  one-half  to  two  ounces  of  orange- 
juice  and  of  equal  amounts  of  beef-juice  daily  is  advisable.  Even 
diarrhea  does  not  contraindicate  a  trial  of  fruit-juice.  During  the 
active  stages  of  the  disease  the  child  should  be  handled  as  httle  as 
possible,  on  account  of  the  pain  and  possible  injury  to  bones  or  joints. 
During  convalescence  iron  and  cod-liver  oil  may  be  given. 


RICKETS  AND  OSTEOMALACIA 

By  Albion  Walter  Hewlett,  M.D. 

RICKETS 

Nature  of  the  Disease. — Rickets  is  a  constitutional  disease  of 
infants,  characterized  by  changes  in  the  growth  of  the  bones.  It  is 
most  common  between  the  ages  of  six  and  twenty-four  months,  and 
after  the  third  year  it  tends  to  a  spontaneous  cure,  leaving  behind 
bony  deformities  in  bad  cases.  Occasionally,  the  disease  remains 
active  or  develops  in  later  childhood.  While  the  most  manifest 
changes  in  rickets  are  those  affecting  the  bony  and  cartilaginous 
tissues,  the  disease  is  a  constitutional  one,  and  the  weak  and  flaccid 
muscles,  the  protruding  abdomen,  and  the  abnormal  sweating  are 
almost  constantly  present.  Digestive  disturbances,  respiratory  in- 
fections, anemia,  laryngismus  stridulus,  and  tetany  are  unusually 
frequent  in  rachitic  children,  though  they  are  probably  compHcations 
rather  than  manifestations  of  the  disease. 

Etiology  and  Prophylaxis. — The  exact  cause  of  rickets  is  unknown. 
It  occurs  most  frequently  in  the  temperate  zone,  in  large  cities,  and 
among  the  children  of  the  poor.  The  disease  often  runs  in  families, 
but  direct  heredity  seems  to  play  Httle  if  any  part  in  its  causation. 
Of  much  greater  importance  are  the  general  hygienic  surroundings 
during  early  hfe.  Bad  air,  general  lack  of  cleanliness,  and  absence  of 
sunshine  certainly  predispose  to  the  disease,  though  they  are  probably 
not  direct  causes.  It  is  important  that  infants  should  be  kept  in 
nurseries  that  are  well  ventilated  and  clean,  and  that  they  should  be 
placed  in  the  open  air  as  much  as  possible  during  the  day.  Even 
during  the  winter  a  child  of  four  months  or  over  may  be  well  wrapped 
and  placed  out  of  doors  for  several  hours  every  day,  especially  during 
its  sleeping  periods. 

It  has  been  shown  that  rickets,  or  at  least  a  similar  disease,  may  be 
produced  in  certain  animals  by  confinement  in  small  cages,  even 
though  the  diets  and  the  hygienic  surroundings  are  apparently  excel- 
lent,* and  Hansemannf  speaks  of  rickets  as  a  disease  of  domestica- 
tion. Infants  should,  therefore,  be  encouraged  to  take  what  exercise 
they  can  whenever  possible,  and  life  in  the  open  may  possibly  aid  in 
warding  off  the  disease  by  stimulating  the  infant  to  more  active 
movements.  The  confinement,  bad  air,  and  lack  of  exercise  during 
the  winter  months  may  possibly  explain  the  increased  prevalence  of 
the  disease  at  this  period  of  the  year. 

*  L.  Findley:  "The  Etiology  of  Rickets:  A  Clinical  and  Experimental  Study,"  Brit. 
Med.  Jour.,  1908,  ii,  13. 

t  Hansemann:  "Ueber  Rachitis als  Volkskrankheit,"Berl.  klin.Woch.,  1906,  xlviii,  249. 
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The  direct  cause  of  rickets  is  believed  by  most  clinicians  to  be 
improper  feeding.  Emaciation  and  rickets  do  not,  however,  neces- 
sarily go  together,  and  an  infant  may  be  both  fat  and  rickety.  The 
errors  of  diet  are,  therefore,  of  a  qualitative  rather  than  of  a  general 
quantitative  nature.  The  disease  occurs  far  more  frequently  among 
artificially  fed  children,  and  for  this  reason  breast  feeding  should  be 
employed  so  far  as  possible  during  the  first  year  of  life,  and  especially 
during  the  first  six  months.  Yet  even  breast-fed  infants  are  not  im- 
mune to  rickets,  and  Holt  notes  its  frequent  occurrence  among  the 
breast-fed  Italian  children  of  New  York  City.  Prolonged  or  repeated 
lactations  and  lactations  while  pregnant  or  during  poor  health  have 
been  held  accountable  for  the  development  of  rickets  in  the  infant. 
When  these  conditions  are  present,  or  when  other  children  in  the  same 
family  have  had  the  disease,  particular  care  should  be  taken  to  see 
that  the  hygienic  surroundings  of  the  child  are  beyond  reproach. 
Whenever  an  infant  does  not  thrive  on  breast  feeding,  the  mother's 
milk  should  be  examined,  and,  if  possible,  improved.  FaiHng  in  this, 
a  change  may  be  made  to  a  wet-nurse  or  to  artificial  feeding.  The 
continuance  of  nursing  beyond  the  first  year  is  not  to  be  encouraged. 

Among  bottle-fed  infants  rickets  occurs  most  frequently  in  those 
whose  diet  has  consisted  largely  of  condensed  milk  or  of  starchy  foods. 
Such  diets  are  particularly  deficient  in  fat,  and  to  a  lesser  extent  they 
are  deficient  in  proteids.  The  deficit  of  fat  in  infants'  food  is  regarded 
by  many  (Cheadle,  Holt,  Still)  as  an  important  factor  in  the  etiology 
of  rickets.  According  to  Still,  proportions  of  fat  under  2  per  cent,  for 
infants  under  the  age  of  six  months  involves  some  risk,  and  a  propor- 
tion of  fat  under  1.5  per  cent.,  given  for  several  months  at  any  period 
of  infancy,  involves  a  high  probability  of  rickets.  The  disease  is  also 
said  to  have  been  produced  in  captive  animals  by  reducing  the  fat  in 
their  diets.*  Next  to  good  mother's  milk  the  best  antirachitic  diet 
is  cow's  milk,  modified  to  furnish  approximately  the  same  proportions 
of  fat  and  proteids  as  are  contained  in  human  milk.  This  modification 
may  be  accomplished  at  home  without  difficulty  by  the  use  of  the  well- 
known  mixtures  of  cream,  milk,  and  water.  High  dilutions  of  cow's 
milk,  either  with  water  or  with  the  various  gruels,  is  inadvisable, 
except  to  meet  special  emergencies,  because  the  fat  is  thereby  reduced 
far  below  that  contained  in  mother's  milk.  During  early  infancy  the 
extensive  use  of  amylaceous  foods  is  said  to  be  directly  conducive  to 
rickets,  and  such  use  should  be  condemned.  In  the  latter  part  of  the 
first  year,  however,  when  there  is  no  longer  a  necessity  for  high  dilu- 
tions, gruels  may  be  used  as  diluents  of  the  milk,  in  the  proportion  of 
about  one  part  of  gruel  to  three  parts  of  milk.  In  the  second  year 
cow's  milk  should  remain  the  principal  article  of  diet,  but  hmited 
amounts  of  soft-boiled  eggs,  meat-juice,  scraped  beef,  baked  potato, 
etc.,  may  be  given.  The  use  at  this  time  of  a  diet  consisting  largely 
of  starchy  food  is  to  be  especially  condemned. 

*  Bland-Sutton,  quoted  by  Cheadle  and  Poynton :  Allbutt  and  Rolleston's  "System  of 
Medicine,"  iii,  78. 
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Digestive  disturbances  have  often  been  held  to  be  responsible  for 
rickets,  and  the  abdominal  distention  so  common  in  this  disease  seems 
to  bear  out  this  assumption.  It  is  often  difficult,  however,  to  estimate 
the  exact  relation  between  the  two,  and  in  some  cases  the  digestive 
symptoms  seem  to  be  secondary.  On  the  other  hand,  any  factor 
which  reduces  an  infant's  general  nutrition  seems  to  predispose  to 
rickets,  and  fat  losses  in  the  stools,  which  are  equivalent  to  a  lessened 
amount  of  fat  in  the  diet,  may  be  especially  important  from  an  etio- 
logic  standpoint.  It  seems  probable  that  the  avoidance  of  digestive 
disturbances  during  infancy  diminishes  the  general  tendency  to  rickets. 
The  rapid  advancement  in  our  knowledge  of  infant  feeding  and  the 
application  of  this  wider  knowledge  to  social  problems  wdll  undoubtedly 
tend  to  lessen  the  frequency  and  severity  of  rickets  among  the  poor  of 
the  large  cities. 

The  insufficient  deposit  of  lime  salts  in  the  bones  of  rachitic 
children  has  naturally  raised  the  question  as  to  whether  or  not  these 
salts  are  supplied  to  the  tissues  in  adequate  quantity.  If  young 
animals  are  fed  on  a  diet  deficient  in  the  salts  of  calcium,  the  bones 
become  soft  and  bend  easily.  The  histologic  appearances,  however, 
differ  from  those  in  rickets,  and  most  authorities  regard  the  two  as 
distinct  conditions.  Moreover,  studies  of  the  diets  taken  by  rachitic 
children  show  that,  as  a  rule,  there  is  no  deficit  of  calcium  salts  in 
their  food,  and  studies  of  their  urine  during  the  administration  of 
calcium  show  that  hme  salts  are  absorbed.  Finally,  clinical  experi- 
ence has  shown  that  calcium  salts  cannot  be  rehed  upon  either  to 
prevent  or  to  cure  rickets.  The  error  of  metaboHsm  seems  to  he  in 
the  bony  tissues  themselves,  which  fail  to  utilize  the  salts  at  hand. 
It  is  possible  that  a  disease  due  to  lack  of  calcium  salts  in  the  diet 
may  occur  in  infants  as  well  as  in  animals — the  so-called  pseudorachitic 
osteoporosis.*  This  should  be  preventable  and  curable  by  the 
administration  of  sufficient  calcium  salts  in  the  food. 

Treatment. — In  the  treatment  of  rickets,  reliance  is  placed  mainly 
upon  hygiene  and  diet,  on  the  one  hand,  and  upon  cod-liver  oil  and 
phosphorus  on  the  other.  The  nursery  should  be  sunny,  clean,  and 
dry.  It  should  be  well  ventilated  at  all  times,  and  thoroughly  aired 
whenever  the  child  is  out.  Life  in  the  open  air  is  of  great  importance. 
Even  in  v/inter  the  infant  should  be  warmly  clad  and  kept  out  as  much 
as  possible  during  the  day,  especially  during  the  sleeping  periods, 
and  in  summer  it  may  be  kept  out  of  doors  both  day  and  night. 
Removal  to  the  country  or  to  the  seashore  during  the  summer  months 
is  very  beneficial.  The  establishment  of  charity  hospitals  for  this 
purpose  will  enable  many  infants  of  poor  parents  in  large  cities  to 
escape  rickets  as  well  as  other  disorders. 

Hydrotherapeutic  measures  are  of  considerable  value,  not  only  in 
improving  the  general  nutrition,  but  in  lessening  the  liabihty  to  pul- 
monary comphcations.     If  the  bath-room  is  warm,  even  small  infants 

*  Schabad:  "Der  Kalk  in  der  Pathologic  der  Rachitfs,"  Berl.  klin.  Woch.,  1909,  xlvi, 
823. 
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can  be  douched  or  sponged  with  cool  water  at  the  end  of  a  warm 
cleansing  bath.  At  first,  water  of  about  80°  F.  may  be  used  for  this 
purpose,  but  later,  as  the  infant  grows  accustomed  to  this,  the  temper- 
ature of  the  douche  may  be  lowered  to  75°  or  70°  F.  Baths  in  salt 
water  have  also  been  highly  recommended  for  rickets.  A  moderate 
amount  of  friction  and  gentle  massage  after  the  bath  are  beneficial. 

A  change  in  diet  is  essential.  If  the  infant  has  been  nursing,  the 
mother's  milk  should  be  examined,  and  efforts  made  to  improve  its 
quahty.  FaiHng  in  this,  the  child  must  be  weaned  or  given  to  a 
wet-nurse.  The  best  artificial  food  is  cow's  milk,  properly  modified 
to  meet  the  digestive  state  of  the  infant.  Cream  mixtures  permit  the 
giving  of  adequate  quantities  of  fat,  without  increasing  the  quantity 
of  proteids.  This  seems  to  be  important  in  the  treatment  of  rickets, 
for  as  much  fat  as  possible  should  be  taken  without  disturbing  diges- 
tion. The  stools,  however,  must  be  carefully  watched  for  any  signs 
of  insufficient  fat  absorption.  Condensed  milk  and  farinaceous  foods 
are  to  be  especially  avoided. 

Of  medicines,  cod-Hver  oil  enjoys  the  highest  reputation,  and  clini- 
cians generally  agree  as  to  its  great  value  in  the  treatment  of  rickets. 
Metabolic  studies  have  shown  that  it  increases  the  retention  of  calcium 
and  of  phosphates  in  the  bodies  of  rachitic  infants.*  By  some 
(Cheadle)  it  is  held  that  other  fats  are  equally  beneficial  in  rickets, 
but  Schabad  could  demonstrate  no  increased  retention  of  calcium  salts 
when  sesame  oil  was  given  to  a  rachitic  child.  Cod-Hver  oil  may 
be  given  to  an  infant  of  six  months  in  doses  of  15  minims  three  times  a 
day,  and  increased,  according  to  the  age  and  condition  of  the  child, 
up  to  30  or  more  minims  at  eighteen  or  twenty-four  months.  Better 
results  are  often  obtained  with  these  small  doses  over  long  periods  of 
time,  than  if  larger  doses  are  used.  The  official  emulsion  of  cod-Hver 
oil  (50  per  cent.)  is  sometimes  better  borne  than  the  pure  oil.  Should 
the  oil  cause  diarrhea,  an  emulsion  with  equal  parts  of  Hme-water  may 
be  given  (Cheadle).  OHve  oil  and  cotton-seed  oil  have  been  used  as 
substitutes  for  cod-liver  oil,  but  it  is  not  certain  that  they  give  equally 
beneficial  results.  The  yolk  of  egg  also  contains  considerable  fat  in  a 
natural  emulsion,  and  it  may  be  given  to  infants  of  ten  months  or  over. 

The  value  of  phosphorus  in  the  treatment  of  rickets  has  not  been 
universally  accepted.  Many  cHnicians  (Kassowitz,  Jacobi,  Biedert, 
Stoltzner)  favor  its  use,  while  others  (Holt,  Baginski,  Monti)  regard  it 
as  of  doubtful  or  of  no  value.  According  to  Schabad,  it  does  not 
affect  calcium  retention  in  rachitic  infants  when  given  alone,  but  its 
addition  to  cod-Hver  oil  materially  increases  the  retention  due  to  that 
substance.  Clinically,  phosphorus  appears  to  be  of  especial  value 
when  the  symptoms  of  nervous  hyperirritabiHty,  such  as  laryngismus 
stridulus  and  tetany,  are  prominent  manifestations.  The  dose  for 
an  infant  is  ^wo  grain  three  times  a  day,  either  in  pill  form  or  dissolved 
in  oil.  The  effect  upon  nervous  symptoms  may  appear  very  promptly, 
but  in  general  the  treatment  should  be  kept  up  for  several  months. 

*  Schabad:  Zeit.  f.  klin.  Med.,  1908-09,  Ixvii,  454;   1909,  Ixviii,  94;   1910,  xlxix,  435. 
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The  administration  of  calcium  salts  appears  to  be  of  little  value, 
either  in  the  prevention  or  the  treatment  of  rickets,  for  the  disease  is 
not  due  to  a  deficient  supply  of  these  salts,  but  to  an  inabihty  on  the 
part  of  the  bony  tissues  to  utilize  them,  and,  as  a  rule,  the  supply  in 
the  food  is  ample  to  cover  the  needs  of  the  body.  During  the  repara- 
tive processes,  however,  there  is  an  unusual  need  for  calcium  salts. 
These  may  be  given  in  the  form  of  the  official  syrup  of  calcium  lacto- 
phosphate  or  the  syrup  of  hypophosphites  in  doses  of  one-half  to  one 
teaspoonful  three  times  a  day. 

AdrenaHn  has  recently  been  recommended  as  an  antirachitic  drug, 
but  the  experience  with  it  thus  far  does  not  indicate  that  it  is  Hkely 
to  replace  cod-liver  oil  and  phosphorus.* 

Other  drugs  are  of  use  in  the  symptomatic  treatment  of  rickets. 
Arsenic  and  iron  have  been  used  for  the  anemia.  Atropin  in  minute 
doses  will  control  the  profuse  sweats. 

Bony  Deformities. — The  chief  osseous  deformities  of  rickets  are 
due  to  the  yielding  of  the  softened  bones  under  the  mechanical  strains 
to  which  they  are  subjected.  As  the  disease  passes  off  these  deformi- 
ties tend  to  right  themselves,  but  in  severe  cases  the  patient  may  be 
left  with  a  deformed  thorax,  a  contracted  pelvis,  a  spinal  curvature,  or 
bent  long  bones.  During  the  active  stages  of  the  disease  every  effort 
should  be  made  to  reduce  the  mechanical  strain  upon  the  osseous 
system.  Particular  pains  should  be  taken  to  avoid  habitual  postures, 
such  as  sitting  cross-legged,  being  carried  over  one  arm  of  the  nurse, 
etc.  It  is  best  to  keep  the  infant  in  bed  for  the  greater  part  of  the  day. 
The  latter  should  be  flat  and  rather  hard,  with  no  pillow  beneath  the 
head.  If  there  is  a  tendency  to  kyphosis,  a  small  pillow  may  be 
placed  beneath  the  back,  opposite  the  main  curvature,  and  when  the 
child  sits  up,  the  back  should  be  supported.  Two  or  three  times  each 
day  the  patient  may  be  turned  upon  its  face,  the  buttocks  lifted,  and 
the  back  pressed  downward  so  as  to  correct  the  deformity.  During 
the  active  stages  of  the  disease  the  infant  should  not  be  allowed  to 
stand,  and  the  use  of  long  splints  which  extend  beyond  the  feet  will 
prevent  efforts  to  do  so.  While  in  bed,  however,  these  splints  should 
be  taken  off  so  as  to  allow  free  movement  of  the  legs.  During  the 
earlier  stages  something  may  be  done  to  straighten  bent  limbs  by  gentle 
and  intelligent  manipulations,  but  after  the  child  is  two  and  a  half 
years  old,  the  bones  are  usually  too  hard  to  yield  to  such  measures. 
In  such  cases  it  is  well  to  wait  in  order  to  ascertain  to  what  extent  the 
deformities  will  correct  themselves,  and  in  severe  cases  to  advise 
surgical  interference  at  about  the  fifth  year. 

The  thoracic  deformities  of  rickets  do  not  pemiit  of  ready  mechan- 
ical treatment.  The  pneumatic  cabinet  has  been  advised,  but  appar- 
ently not  much  used.  In  craniotabes,  a  small  air-cushion,  about  one- 
half  filled,  will  distribute  the  pressure  evenly  over  the  skull,  and  in 
these  cases  phosphorus  seems  to  act  particularly  well. 

*  Stoeltzner:  "Korreferat  liber  Rachitis  und  Osteomalacie,"  Verb.  d.  deut.  path.  Ge- 
sellsch.,  1909,  20.     Sec  also  discussion. 
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As  the  patient  improves  particular  care  should  be  taken  not  to 
allow  him  to  get  about  too  early.  If  he  has  been  walking  previous 
to  the  onset  of  the  disease,  he  should  be  kept  off  his  feet  for  at  least 
three  months  after  beginning  treatment,  and  if  he  has  not  yet  begun 
to  walk,  he  should  not  be  encouraged  to  do  so. 

Gastro-intestinal  Complications. — These  often  present  serious  ob- 
stacles to  the  treatment  of  rickets,  for  they  not  only  restrict  the 
choice  of  diet,  but  they  may  cause  serious  losses,  especially  of  fats, 
through  lack  of  absorption.  These  complications  are  treated  accord- 
ing to  the  general  principles  governing  the  treatment  of  gastro-intes- 
tinal diseases  in  infants.  Especial  effort  should  be  made,  however, 
not  to  continue  too  long  on  a  diet  rich  in  carbohydrates  or  poor  in 
fats.     During  acute  symptoms  cod-liver  oil  is  contraindicated. 

Respiratory  Infections. — Bronchitis  and  bronchopneumonia  are 
common  in  rachitic  infants,  and  are  particularly  dangerous  on  account 
of  the  general  debility  and  the  thoracic  deformities.  They  are-  more 
apt  to  occur  in  those  who  have  been  kept  continually  in  overheated 
and  badly  ventilated  rooms,  and  they  are  best  guarded  against  by 
plenty  of  fresh  air,  cool  sponges,  and  care  in  using  w^arm  clothing 
when  the  infant  is  to  be  exposed  to  the  cold.  In  treating  respiratory 
infections  it  should  be  remembered  that  rachitic  children  are  not  very 
tolerant  of  depressing  remedies,  such  as  aconite  and  the  coal-tar 
derivatives. 

Nervous  Complications. — The  abnormal  irritability  of  the  nerve- 
centers  of  rachitic  children,  especially  those  with  craniotabes,  is  shown 
by  the  frequent  occurrence  of  laryngismus  stridulus,  tetany,  and 
convulsions.  When  these  occur,  attention  should  first  be  directed  to 
the  possibility  of  reflex  irritation.  The  intestines  should  be  cleaned 
out  by  a  cathartic,  and  if  intestinal  worms  are  present,  a  vermifuge 
should  be  given;  enlarged  tonsils,  elongated  uvula,  or  adenoid  growths 
may  be  removed;  or  the  gum  may  be  lanced  if  a  tooth  is  about  to 
break  through.  The  general  increase  of  nervous  irritability  is  best 
combated  by  bromids  and  chloral.  After  a  serious  nervous  manifes- 
tation an  infant  of  one  year  may  receive  3  to  5  grains  of  chloral  hydrate 
by  rectum  every  three  hours  until  the  effect  of  the  hypnotic  is  evident. 
Then  a  combination  of  sodium  bromid,  5  grains,  and  chloral  hydrate, 
2  grains,  may  be  given  three  or  four  times  a  day  until  the  general  con- 
dition has  improved.  The  treatment  of  the  underlying  rickets  should 
begin  immediately,  and  in  these  cases  phosphorus  has  shown  itself 
to  be  of  particular  value. 

OSTEOMALAaA 
Nature  of  the  Disease. — Osteomalacia  is  a  chronic  disease,  charac- 
terized by  pains  and  by  a  decalcification  of  the  bones,  which  renders 
them  Hable  to  bend  and  to  fracture  with  abnormal  ease.  It  is  relatively 
common  in  certain  foci  of  continental  Europe,  but  it  is  rare  in  Great 
Britain  and  in  the  United  States.  It  occurs  most  frequently  between 
the  ages  of  twenty  and  forty  years,  though  it  may  occur  in  younger  as 
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well  as  in  older  individuals.  The  disease  is  far  more  common  in  women 
than  in  m.en,  mainly  because  it  is  so  frequently  associated  with  repeated 
pregnancies  or  prolonged  lactations.  The  decalcification  of  the  bone 
in  osteomalacia  suggests  a  relation  to  rickets,  but  the  exact  connection 
between  them  is  imcertain.  The  two  differ  in  the  ages  at  which  they 
develop,  in  the  finer  changes  in  the  bones,  and  in  the  tendency  of 
osteomalacia  to  continue  for  years  with  exacerbations  and  remissions. 
The  cause  of  the  decalcification  in  osteomalacia  has  not  been  deter- 
mined. The  bony  changes  resemble  those  produced  in  animals  by  a 
diet  deficient  in  calcium  salts,  but  such  a  deficit  does  not  seem  to  have 
been  present  in  many  cases  developing  spontaneously  in  man,  and  the 
administration  of  these  salts  appears  to  have  had  but  Httle  influence 
upon  the  course  of  the  disease.  As  in  rickets,  the  metabohsm  seems 
to  be  altered  in  such  a  manner  that  calcium  salts  are  not  properly 
utihzed  by  the  bones.  There, is  no  proof  for  the  assumption  that  this 
is  due  to  an  acid  intoxication,  either  from  acid  food  or  from  acids 
formed  in  the  body.  The  relation  of  osteomalacia  to  pregnancy  and 
to  lactation  is  interesting  and  important,  for  both  conditions  require 
unusual  quantities  of  lime  salts,  and,  therefore,  may  disturb  the  normal 
bony  metabolism.* 

Treatment. — Owing  to  the  chronic  course  of  osteomalacia,  the 
remissions,  and  the  occasional  spontaneous  cures,  it  is  difficult  to 
estimate  the  effect  of  any  treatment,  and  it  is  probable  that  many 
patients  reported  as  cured  have  subsequently  relapsed. 

It  is  believed  that  the  course  of  the  disease  is  favorably  influenced 
by  all  measures  which  improve  the  general  nutrition  of  the  body. 
Rest,  fresh  air,  baths,  and  massage  are,  therefore,  of  considerable 
value.  The  diet  should  be  abundant,  especially  if  the  patient  is 
underweight,  and,  in  addition,  it  is  well  to  give  an  abundance  of  food 
rich  in  phosphates  and  calcium  salts,  such  as  milk,  eggs,  and  peas. 

Of  medicines,  phosphorus  enjoys  the  highest  reputation.  This 
should  be  given  in  daily  doses  of  -^  to  ^  grain.  It  may  be  adminis- 
tered as  the  official  phosphorus  pills,  each  of  which  contains  ywo  grain, 
or  it  may  be  given  dissolved  in  oil.  To  be  of  value,  phosphorus  must 
be  taken  over  long  periods  of  time, — several  months  at  least,- — and 
the  first  signs  of  improvement,  usually  a  lessening  of  the  pains,  may 
not  become  evident  for  three  or  four  weeks.  Even  though  the  patient 
has  apparently  recovered,  the  danger  of  a  relapse  should  be  kept  in 
mind,  and  the  treatment  begun  again  if  rheumatic  pains  return. 
The  reported  results  of  the  phosphorus  treatment  of  osteomalacia 
have  been  very  favorable.  Of  80  cases  collected  from  the  Hterature 
by  Laufer,t  40  recovered  and  36  were  improved.  The  drug  seems  to 
stimulate  new  bone  formation,  and  in  the  few  cases  in  which  metabolic 

*  McCrudden :  "Studies  of  Bone  Metabolism,  Especially  the  Pathological  Process, 
Etiology,  and  Treatment  of  Osteomalacia,"  Arch.  Int.  Med.,  1910,  v,  596. 

t  Laufer :  "Zur  Pathologie  und  Therapie  der  Osteomalacie  des  Weibes,"  Zentralbl.  f.  d, 
Grenzgeb.  d.  Med.  u.  Chir.,  1900,  iii,  292. 
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studies  have  been  made  during  its  administration,  a  distinct  retention 
of  calcium  in  the  body  was  found.* 

The  administration  of  calcium  salts  has  not  been  attended  with 
any  considerable  success  in  the  treatment  of  osteomalacia.  It  is 
improbable  that  the  disease  is  due  to  a  deficit  of  these  salts  in  the  food, 
and  a  proper  diet  will  certainly  furnish  them  in  excess  of  the  body 
needs.  The  unfavorable  effects  of  pregnancy  and  of  lactation  are 
probably  due  to  an  increased  demand  for  these  salts,  which  causes  a 
disturbance  of  their  metabohsm  in  the  body.  At  any  rate,  the  avoid- 
ance of  pregnancy  and  of  lactation  is  extremely  important  in  guarding 
against  exacerbations  or  relapses.  In  cows  the  progress  of  the  disease 
has  been  checked  by  stopping  milking.! 

Although  the  favorable  effect  produced  upon  the  disease  by  removal 
of  the  ovaries  had  been  pre\aously  noted,  attention  was  especially 
directed  to  this  treatment  by  Fehhng  in  1887.  He  advanced  the 
hypothesis  that  osteomalacia  was  due  to  an  increased  functional 
activity  of  the  ovaries,  which  caused  a  dilatation  of  the  vessels  in  the 
bones  and  an  absorption  of  Ume  salts,  and  he  advocated  removal  of 
the  ovaries  to  cure  the  disease.  Fehhng's  hypothesis  has  not  been 
generally  accepted,  but  his  method  of  treatment  has  yielded  good 
results.  According  to  Laufer's  collection  of  case  reports,  from  60 
to  70  per  cent,  of  patients  have  recovered  after  removal  of  the  ovaries, 
and  many  more  have  been  benefited.  The  improvement  after  opera- 
tion is  often  remarkably  prompt,  so  that  there  is  little  doubt  about  its 
relation  to  the  treatment.  The  failure  of  castration  in  many  cases 
and  the  occurrence  of  the  disease  in  men  show,  however,  that  the 
disease  is  not  necessarily  due  to  an  excessive  ovarian  function.  In 
most  case^,  operation  should  not  be  performed  until  medical  treatment, 
especially  that  with  phosphorus  and  hygiene,  has  been  given  a  thorough 
trial.  Removal  of  the  ovaries  is  indicated  when  medical  treatment 
has  failed  or  when,  on  account  of  a  contractedpelv  is.  Cesarean  section 
is  necessary.  Should  the  disease  first  appear  during  pregnancy,  or 
should  an  exacerbation  occur  at  this  time  in  a  woman  whose  pelvis 
is  not  yet  contracted,  an  abortion  may  be  advisable  in  order  to  check 
the  disease,  and  with  the  hope  that,  by  internal  treatment,  the  disease 
will  disappear  and  a  child  be  obtained  at  some  later  time. 

Stimulated  by  the  hypothesis  that  osteomalacia  is  due  to  an  exces- 
sive activity  of  the  ovaries,  treatment  with  various  organs  of  internal 
secretion  or  with  their  antibodies  has  been  advocated  by  various 
authors.  Of  these,  the  adrenahn  treatment,  as  recommended  by 
Bossi,!  has  received  most  attentioii.  According  to  his  method,  sub- 
cutaneous injections  of  about  0.5  ex.  of  the  i :  1000  solution  of 
adrenalin  are  given  every  day  or  every  other  day.  Such  injections 
may  cause  unpleasant  symptoms,  especially  rapid  pulse,  palpitation, 

*  Hotz,  G. :  "Phosphor  saure  und  Kalkstoffwechsel  bei  Osteomalacic  unter  dem  Ein- 
flussder  Phosphortherapie,"  Zeit.  f.  exp.  Path.  u.  Then,  1906,  iii,  605. 

t  Rievel:  "Knochenpathologie  der  Tiere,"  Ergeb.  d.  allgem.  Path.  u.  path.  Anat.,  1907, 
3d,  ii,  5QO.  _ 

X  Bossi:  Zentralbl.  f.  Gynak.,  1907,  xxxi,  69,  172. 
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blanching  of  the  face,  and  tremor.  The  results  reported  indicate 
that  this  treatment  is  attended  with  success  in  a  fair  proportion  of 
cases,  and  that  it  is  perhaps  worth  a  trial  when  phosphorus  has 
failed  and  operation  seems  inadvisable.  As  with  phosphorus,  the 
treatment  must  often  be  prolonged  over  months  before  much  im- 
provement is  seen. 

Of  the  symptoms  requiring  special  attention  in  osteomalacia,  the 
pain  is  the  most  troublesome.  Warm  baths,  massage,  or  the  coal-tar 
derivatives  are  often  of  value,  but  if  the  pain  is  severe,  morphin  may 
be  necessary  for  its  relief.  In  order  to  diminish  the  osseous  deformi- 
ties, care  should  be  taken  not  to  subject  the  bones  to  any  unnecessary 
mechanical  strains,  and  rest  in  bed  is  necessary  in  severe  cases. 


ARTHRITIS  DEFORMANS 


By  Thomas  B.  Futchek,  M.B. 


This  is  a  disease  of  the  joints  of  doubtful  etiology  and  with  a 
marked  tendency  to  chronicity,  characterized  by  changes  in  the 
synovial  membranes  and  periarticular  structures,  and  often  by  atrophic 
and  hypertrophic  changes  in  the  bones,  leading  to  marked  joint  de- 
formity. 

Etiology. — -We  must  rid  our  minds  of  the  idea  that  there  is  any  as- 
sociation between  this  disease  and  rheumatism  or  gout,  and  conse- 
quently should  abandon  the  names  rheumatoid  arthritis  and  rheumatic 
gout. 

Two  chief  views  prevail  as  to  the  etiology  of  arthritis  deformans. 
According  to  one,  it  is  of  nervous  origin;  according  to  the  other,  it  is 
the  result  of  a  chronic  infection.  The  balance  of  opinion  at  the  present 
day  is  that  the  disease  is  due  to  some  bacterial  agent.  Various  or- 
ganisms have  been  isolated  from  the  joints,  but  as  yet  no  specific  germ 
has  been  found.  The  acute  onset,  with  fever,  the  polyarthritis,  the 
presence  of  enlarged  glands,  and  the  frequent  enlargement  of  the 
spleen  are  all  extremely  suggestive  of  an  infection.  This  is  particu- 
larly true  of  the  type  that  occurs  in  children — the  so-called  Still's 
disease,  in  which  glandular  and  splenic  enlargement  are  especially 
common.  Although  there  is  less  evidence  that  the  chronic  cases  with 
atrophic  and  hypertrophic  changes  in  the  bone  are  due  to  a  bacterial 
agent,  yet  it  is  quite  possible  that  these  changes  are  primarily  induced 
by  the  action  of  some  organism. 

Males  and  females  appear  to  be  about  equally  affected,  although 
some  statistics  show  a  preponderance  in  the  latter.  The  majority  of 
cases  occur  between  the  ages  of  thirty  and  fifty. 

Classification. — It  is  very  difficult  to  give  a  satisfactory  classifica- 
tion of  the  various  types  of  the  disease.  This  is  impressed  on  one  by 
noting  the  different  types  of  the  disease  as  described  in  the  various 
text-books.  The  knowledge  acquired  by  radiographs  and  by  the 
operative  treatment  in  recent  years  has  simplified  matters  consider- 
ably. The  classification  to  be  followed  here  is,  w^ith  some  modifica- 
tions, that  adopted  by  Goldthwait  and  his  associates.  It  is  as  fol- 
lows: 

I.  Chronic  Villous  Arthritis  or  '"Dry  Joint." — This  is  a  very  com- 
mon condition,  and,  in  my  own  experience,  is  most  often  seen  in  women, 
in  whom  it  affects  most  frequently  the  knee-joints.  It  is  charac- 
terized briefly  by  a  certain  amount  of  stiffness  and  pain  early  in  the 
day  on  moving  about,  and  particularly  on  going  up-stairs.  The 
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patient  is  conscious  of  a  certain  amount  of  grating  or  creaking  in  the 
joint,  and  the  physician  can  appreciate  this  by  holding  the  hand  over 
the  affected  joint  during  active  or  passive  motion.  The  condition  is 
essentially  produced  by  villous  outgrowths  from  the  synovial  mem- 
brane. These  villi  become  interposed  between  the  articular  surfaces, 
causing  the  impaired  function  and  the  crepitation.  There  is  no  loss 
of  the  articular  cartilage,  and  the  appearance  of  the  joint  is  not  mater- 
ially changed.  There  may,  in  fact,  be  an  excess  of  synovial  fluid. 
There  is  no  tendency  to  progression  from  joint  to  joint. 

2.  Atrophic  Arthritis,  Including  the  Arthritis  Deformans  of  Children, 
or  Still's  Disease. — The  cases  of  so-called  ''rheumatoid  arthritis''  be- 
long to  this  group.  In  the  early  stages  of  this  form  the  joints  are 
acutely  inflamed  and  swollen.  The  swelling  is  due  in  part  to  effusion 
into  the  joint  and  to  infiltration  of  the  periarticular  structures.  Even 
in  the  early  stages  erosion  of  the  cartilage  and  loss  of  bone  substance 
may  be  demonstrated  by  the  radiograph.  The  afi'ection  is  polyar- 
ticular, and  repeated  acute  exacerbations  occur.  Eventually  atrophy 
of  all  the  structures  entering  into  the  joint  occurs,  and  one  bone  may 
become  telescoped  into  another.  Although  the  statement  is  made  that 
the  lymphatic  glands  are  not  enlarged,  I  have  seen  occasional  cases  in 
the  acute  stages  in  adults  in  which  not  only  the  lymphatic  glands,  but 
also  the  spleen,  have  been  enlarged.  The  features  of  the  acute  stage 
of  this  form  point  strongly  in  favor  of  a  bacterial  infection. 

Although  the  type  of  the  disease  seen  in  children,  the  form  specially 
studied  by  Still,  is  usually  classified  under  a  separate  heading,  it  is 
included  here,  owing  to  the  strong  resemblance  it  bears  to  the  acute 
stages  of  the  atrophic  form.  It  is  characterized  by  multiple  fusiform 
swellings  of  the  smaller  and  larger  joints,  associated  with  marked  en- 
largement of  the  lymphatic  glands  and  spleen.  If  not  properly  treated 
at  the  beginning,  the  disease  becomes  chronic  and  progressive.  The 
evidences  of  actual  atrophy  of  the  articular  structures  are  not  as 
yet  well  established,  but,  according  to  the  simple  classification  here 
adopted,  the  type  in  children  seems  to  fall  most  naturally  in  this  group. 
The  clinical  features  of  the  affection  in  children  suggest  very  strongly 
that  it  is  due  to  a  chronic  infection. 

3.  Hypertrophic  Arthritis. — The  term  "osteoarthritis"  has  fre- 
quently been  appHed  to  this  form.  This  type  is  characterized  essen- 
tially by  thickening  at  the  edges  of  the  articular  cartilages  or  at  the  at- 
tachment of  the  ligaments,  forming  ridges  or  nodes  which  become  ossi- 
fied, thus  interfering  with  the  motion  of  the  joint.  The  process  may 
be  limited  to  one  joint  or  numerous  joints  may  be  affected.  Although 
more  likely  to  be  subacute  in  character,  acute  exacerbations  of  the 
disease  in  the  joints  involved  may  occur.  It  is  chronic  and  progressive 
in  character,  and  eventually  leads  to  marked  fixation  and  deformity. 
The  bony  outgrowths  or  osteophytes  are  clearly  revealed  by  the 
radiographs. 

In  the  fingers  this  type  is  represented  by-  the  Heberden's  nodes  and 
Haygarth's  nodosities.     IVIost  of  the  cases  of  arthritis  deformans  of 
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the  spine  belong  to  this  group.  They  constitute  the  cases  of  spondy- 
litis deformans,  or  "poker-back."  Hypertrophy  of  the  bone  along 
the  anterolateral  Kgaments  and  at  the  margins  of  the  intervertebral 
discs  causes  an  interlocking  of  the  vertebrae  and  the  resulting  stiff 
spine.  Whether  any  of  the  vertebral  forms  are  due  primarily  to  a 
meningitis,  as  von  Bechterew  believes,  is  still  an  open  question.  The 
monarticular  cases,  involving  the  shoulder-  or  hip-joints — the  spondy- 
lose  rhizomelique  cases — anatomically  may  belong  either  to  the  atrophic 
or  hypertrophic  form.  The  same  may  be  said  of  the  morbus  coxcb 
senilis  cases  involving  the  hip-joint. 

Goldthwait  and  his  associates  have  a  fourth  class,  which  they  call 
the  "infectious  arthritis"  group.  Here  they  include  the  cases  of 
arthritis  deformans  which  they  consider  are  due  to  some  bacterial 
agent,  just  as  a  gonorrheal,  typhoid,  or  pneumococcal  arthritis  is  due 
to  the  gonococcus,  typhoid  bacillus,  or  pneumococcus,  respectively. 
The  writer  refrains,  however,  from  including  this  group  as  a  separate 
class.  He  prefers  to  believe  that  these  cases  represent  the  acute 
stages  of  either  the  atrophic  or  hypertrophic  form,  and  that  these  acute 
cases  can  merge  gradually  into  the  type  characterized  by  atrophy  or 
hypertrophy  of  the  joint  structures.  Whether  the  atrophic  or  hyper- 
trophic types  are  sequels  of  the  acute  cases,  apparently  due  to  a 
bacterial  infection,  or  whether  they  represent  two  entirely  separate 
forms  of  the  disease,  is  still  an  open  question,  however. 

Pathology. — Most  of  the  salient  points  in  the  pathology  have  al- 
ready been  given  in  the  consideration  of  the  types  of  the  disease.  In 
the  rare  instances  in  which  a  joint  has  been  examined  in  the  acute 
stages  the  capsule  is  more  vascular  and  redder  than  normal.  The 
joint  surface  often  has  a  velvety  appearance,  or  it  may  be  covered 
by  a  more  or  less  organized  membrane  resembling  granulation  tissue. 
Goldthwait  and  his  coworkers,  Painter  and  Osgood,  have  made  some 
careful  studies  of  the  metabolism  in  this  disease,  and  the  following 
quotation  expresses  briefly  their  conclusions:  "In  all  the  cases  the 
phosphorus  in  the  urine  was  rather  low,  the  calcium  high,  and  the 
magnesium  low,  and  in  all  the  cases  of  atrophic  arthritis  and  h}^er- 
trophic  arthritis  there  was  a  loss  of  calcium  by  the  body,  and,  on  the 
other  hand,  a  retention  of  magnesium." 

TREATMENT 

Only  the  medical  measures  will  be  considered  here,  the  surgical 
procedures  being  dealt  with  under  a  separate  section. 

In  no  affection  is  an  early  diagnosis  more  important  in  securing 
the  best  possible  results  from  the  medical  treatment  than  in  this 
disease.  In  the  acute  stages,  with  multiple  involvement  of  the  joints, 
arthritis  deformans  closely  simulates  and  is  too  often  mistaken  for 
acute  articular  rheumatism.  If  we  constantly  kept  in  mind  that 
acute  attacks  of  arthritis  deformans  are  nearly  always  followed  by 
slight  periarticular  thickening  and  disability  of  the  affected  joints, 
whereas  after  acute  articular  rheumatism  the  joints  practically  always 
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resume  their  normal  appearance  and  function,  we  would  be  less  likely 
to  confuse  the  two  diseases  in  their  early  stages.  Too  often  in  the 
chronic  cases  with  deformity  the  disease  is  mistaken  for  gout,  or  the 
physician  considers  that  there  is  a  gouty  factor  in  the  case.  As  a 
result,  it  frequently  happens  that  the  unfortunate  victim  is  placed  on  a 
low  diet  and  the  meats  and  various  proteids,  so  essential  to  keeping  up 
the  patient's  weight  and  strength,  are  consequently  cut  off. 

Much,  undoubtedly,  can  be  done  in  retarding,  and,  I  believe,  in 
rare  instances,  entirely  stopping,  the  disease  if  proper  treatment  is 
begun  in  the  early  stages.  Unfortunately,  however,  it  is  often  pro- 
gressive from  the  start,  and  leads  to  a  crippling  of  the  joints  which 
makes  the  affection  one  of  the  most  distressing  physicians  have  to 
deal  with.  Even  in  these  cases  much  can  be  done  to  alleviate  the 
victim's  suffering  and  to  lessen  the  tendency  to  joint  deformity. 

Careful  nursing  is  a  most  important  factor  in  the  treatment  of  the 
disease.  In  the  chronic  cases  it  is  very  essential  that  a  nurse  with  the 
proper  disposition  be  chosen.  Not  every  nurse,  or  physician  either, 
possesses  the  necessary  sympathy  and  patience  to  care  for  these  cases. 
A  striking  feature  of  the  disease,  in  women  particularly,  is  the  extreme 
nervousness  and  depression  in  spirits  of  its  victims,  and  it  is  most 
essential  that  the  nurse  in  charge  shall  be  one  with  a  sympathetic  dis- 
position and  one  willing  to  put  up  with  petty  annoyances.  Nothing 
is  more  wearing  on  the  visiting  physician  than  the  list  of  complaints 
he  has  to  listen  to  from  his  patient  month  after  month. 

I .  Treatment  of  the  Acute  Febrile  Cases. — Rest  in  bed  is  essential 
in  the  early  stages.  The  diet,  at  first,  should  consist  of  easily  assimi- 
lated foods,  such  as  milk,  broths,  and  eggs.  With  the  subsidence  of 
the  pain  and  fever  the  patient  should  be  urged  to  take  good,  simple, 
nutritious  foods  in  abundance.  The  beef-juices  and  more  digestible 
meats  should  be  eaten  freely,  and  not  restricted,  as  they  too  often  are. 

The  local  treatment  of  the  joints  is  most  important.  If  the  pain  be 
severe,  considerable  relief  may  be  afforded  by  the  protection  and 
warmth  provided  by  wrapping  the  joints  in  thick  layers  of  raw  cotton 
held  in  place  by  a  many-tailed  bandage.  Wet  compresses  may  be 
apphed  to  the  affected  joint.  The  experience  in  each  individual  case 
must  teach  us  whether  warm  or  cold  compresses  should  be  used.  As  a 
rule,  the  warm,  wet  compresses  give  the  most  relief.  The  cold  com- 
presses may  be  tried,  however.  They  should  be  applied  at  night  and 
allowed  to  remain  on  until  the  following  morning.  A  towel  or  several 
layers  of  lint  or  flannel  are  wrung  out  of  cold  water,  wrapped  about 
the  affected  joint  or  joints,  and  surrounded  by  a  layer  of  oiled  silk 
kept  in  position  by  a  light  bandage.  AppHed  in  this  way  the  compress 
acts  as  a  poultice.  Where  the  pain  is  severe,  a  sedative  lotion  may  be 
used.  For  this  purpose  compresses  soaked  in  lead  and  opium  lotion 
and  applied  to  the  joint  may  be  tried  and  sometimes  give  relief. 

In  recent  years  Bier's  treatment  of  joint  affections  has  been  tried 
in  various  quarters  for  the  relief  of  the  pai-n  in  arthritis  deformans. 
It  consists  in  causing  a  passive  hyperemia  of  the  affected  joint  by 
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compressing  the  veins  above  it  (Hyperamie  als  Heilmittel,  von  Pro- 
fessor August  Bier,  Leipzig,  Verlag  von  F.  C.  Vogel,  1903).  It  is 
claimed  for  the  treatment  that  it  not  only  tends  to  relieve  the  pain  in 
joint  affections,  but  also  to  have  a  curative  effect  on  the  disease.  To 
carry  out  Bier's  treatment  a  flat  rubber  band,  such  as  an  Esmarch 
bandage,  is  wound  three  or  four  times  about  the  extremity  above  the 
affected  joint.  The  end  of  the  bandage  is  kept  in  position  by  a  safety- 
pin.  To  give  some  protection  to  the  skin  the  bandage  is  appHed  over 
a  layer  or  two  of  some  material,  such  as  surgeon's  Hnt.  The  bandage 
must  not  be  applied  too  tightly,  otherwise  the  pain  will  be  aggravated. 
It  should  occasion  no  tinghng,  numbness,  or  paresthesia  of  any  kind 
in  the  extremity.  Notwithstanding  this  Kght  application  of  the  ban- 
dage, a  certain  amount  of  constriction  of  the  veins  results,  with  hyper- 
emia of  the  extremity  and  consequently  of  the  affected  joint.  To 
increase  the  hyperemia  of  the  joint  itself,  let  us  say,  the  elbow  or  knee, 
an  ordinary  bandage  may  be  appUed  from  the  hand  or  foot  up  to  the 
affected  joint.  Bier  directs  that  the  bandage  should  be  kept  appHed 
continuously  with  short  intermissions.  My  own  experience  and  our 
experience  at  the  Johns  Hopkins  Hospital  have  been  too  Kmited  to 
express  a  very  definite  opinion  as  to  the  efficacy  of  this  form  of  treat- 
ment. Although  there  has  been  relief  in  some,  the  pain  has  been  ap- 
preciably aggravated  in  others.  If  satisfactory  results  do  not  follow 
the  first  application,  the  treatment  should  not  be  abandoned.  It  may 
be  that  the  bandage  has  been  apphed  too  tightly.  It  is  also  well  to 
vary  the  method  and  to  apply  the  bandage  for  a  few  minutes,  say,  ten 
or  fifteen,  several  times  a  day  at  first,  and  then  to  gradually  increase 
the  length  of  time  the  bandage  is  in  position. 

In  the  very  acute  stages,  when  the  pain  is  very  intense,  the  hot-air 
treatment  is  not  feasible,  but  as  soon  as  the  acuter  manifestations  have 
subsided,  baking  the  joints  should  be  tried.  The  joint,  well  protected 
by  flannel  to  prevent  possible  burning,  should  be  baked  once  daily  for 
an  average  of  twenty  minutes  with  the  temperature  of  the  oven  at 
130°  C.  Where  there  are  several  joints  involved,  one  may  be  treated 
in  the  morning  and  another  in  the  afternoon.  In  many  cases  the 
hot-air  treatment  is  undoubtedly  most  beneficial,  but,  like  all  other 
therapeutic  measures  in  this  disease,  has  its  failures.  It  not  infre- 
quently ameliorates  the  pain  and  seems  to  hasten  the  absorption  of  the 
joint  effusion  and  of  the  periarticular  thickening. 

With  the  subsidence  of  the  acute  pain  massage  should  be  at  once 
started.  It  is  the  most  efficient  single  remedy  we  possess  in  prevent- 
ing the  periarticular  thickenings  and  joint  contractures  so  likely  to 
follow  after  the  acute  exacerbations.  Where  the  patient  can  afford 
it,  the  massage  should  be  kept  up  during  the  acute  attack  and  for 
weeks  afterward.  Not  only  should  the  joints  be  thoroughly  mas- 
saged, but  the  adjacent  muscles  also  should  receive  careful  attention 
in  order  to  counteract  the  muscular  atrophy  and  the  tendency  to 
contracture  of  their  tendons. 

During  the  acute  stages  the  medicinal  treatment  is  directed  in  part 
toward  the  alleviation  of  the  pain.     We  have  no  drug  on  which  we 
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can  constantly  rely.  A  remedy  which  in  one  case  will  tend  to  relieve 
the  pain  will  have  no  influence  whatever  in  another.  Consequently 
it  is  necessary  in  each  individual  case  to  find  the  drug  that  gives  great- 
est relief.  The  saUcylic  preparations  give  the  best  results.  Sodium 
salicylate,  in  15-  to  20-grain  doses  every  four  hours  at  first,  may  be 
tried.  If  this  preparation  does  not  reheve  the  pain  in  forty-eight 
hours,  some  other  drug  should  be  substituted.  I  have  found  aspirin 
(acetyl-salicyHc  acid),  even  in  5-  or  lo-grain  doses  in  capsules,  give 
marked  reHef  in  some  cases.  It  may  be  given,  however,  up  to  20 
grains  to  the  dose.  A  combination  of  salol  and  phenacetin,  5  grains 
of  each,  may  be  tried.  Occasionally,  carbonate  of  guaiacol,  in  3-  to 
5-grain  doses  every  four  hours,  seems  to  reheve  the  pain.  It  is  some- 
times alleviated  by  the  administration  of  one  of  the  bromids,  which  are 
especially  indicated  when  nervousness  is  a  prominent  feature  in  the 
case.  Resort  to  the  preparations  of  opium  should  be  avoided,  as  the 
persistency  of  the  pain  endangers  the  contraction  of  the  morphin  habit. 

We  possess  no  drugs  that  seem  to  have  any  direct  action  on  the 
morbid  process  itself.  It  is  most  essential,  however,  that  the  patient 
should  be  given  a  good  general  tonic.  Preparations  of  arsenic  and 
iron  appear  to  give  the  best  results.  Fowler's  solution  of  arsenic 
should  be  started  in  3-minim  doses  after  each  meal,  gradually  increas- 
ing the  dose  until  the  patient  takes  10  or  15  minims  three  times  daily. 
The  drug  may  be  alternated  with  iron,  of  which  the  iodid  seems  to  be 
the  best  preparation.  The  syrup  of  the  iodid  of  iron  should  be  ad- 
ministered in  15-  to  20-minim  doses  three  times  daily  after  meals. 
These  remedies  should  be  continued  for  months  after  the  subsidence 
of  the  acute  symptoms.  I  am  fully  convinced  that  they  do  a  great 
deal  of  good  in  many  cases.  Cod-Hver  oil  is  also  a  very  useful  general 
tonic. 

The  bowels  should  be  regulated  by  mild  laxatives.  Many  of  the 
patients  drink  very  little  water.  They  should  be  encouraged  to  drink 
water  freely. 

It  must  be  emphasized  here  that  there  must  be  no  let-up  in  the 
treatment  of  arthritis  deformans  in  its  earliest  stages.  It  is  only  by 
persevering,  by  keeping  up  the  general  body  resistance  by  tonics,  and 
by  continuing  the  massage  that  we  can  hope  to  avoid  the  distressing 
deformities  of  the  joints  that  make  the  disease  such  a  serious  affection 
in  the  chronic  stage. 

Arthritis  Deformans  in  Children,  or  Still's  Disease. — This  interest- 
ing form  of  the  disease  deserves  a  few  words  of  special  mention.  The 
same  general  treatment  apphes  here  as  in  the  forms  manifested  in  the 
adult.  With  patience  and  perseverance  the  condition  can  be  entirely 
cured.  Five  years  ago  a  boy,  aged  four  years,  was  admitted  to  Dr. 
Osier's  wards  in  the  Johns  Hopkins  Hospital.  There  were  fusiform 
swellings  of  the  interphalangeal,  wrist,  elbow-,  ankle-,  and  knee-joints. 
There  was  high  fever.  The  pain  was  very  intense,  and  he  could  not 
be  turned  in  bed  without  causing  excruciating  pain.  All  the  super- 
ficial glands,  including  the  epitrochlears,  and  the  spleen  were  markedly 
enlarged.     With  rest,  local  protection  of  the  joint,  and  gradually  in- 
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creasing  doses  of  Fowler's  solution  the  joint  condition  began  to  im- 
prove. Eventually,  it  was  possible  to  begin  massage  and  systematic 
baking  of  the  joints.  These,  with  good-sized  doses  of  Fowler's  solu- 
tion, were  kept  up  for  a  year,  at  the  end  of  w^hich  time  the  boy  was 
discharged  from  the  hospital  practically  well. 

2.  Treatment  of  the  Chronic  Cases. — Although  the  medical  treat- 
ment in  the  chronic  stages  of  the  disease  is  in  most  cases  rather  dis- 
couraging, yet  much  can  be  done  to  alle\date  the  patient's  sufferings, 
to  retard  the  progress  of  the  disease,  and  to  lessen  the  joint  deformity. 
With  persistency  in  the  treatment  victims  w^ho  have  been  practically 
bedridden  may  occasionally  improve  to  such  an  extent  as  to  permit 
them  to  get  about  with  a  moderate  degree  of  comfort  and  freedom. 

(i)  The  Chronic  Villous  Arthritis. — As  a  rule,  the  general  health  in 
these  cases  is  but  little  impaired.  Where  it  is  below  par,  it  should  be 
improved  as  much  as  possible  by  good  food,  fresh  air,  and  general 
tonics. 

As  this  form  is  due  in  part  to  a  lowering  in  tone  of  the  structures 
entering  into  the  joint,  their  tone  should  be  increased  as  much  as 
possible.  The  muscles  above  and  below  the  joint  should  be  developed, 
and  this  is  best  effected  by  massage  in  its  various  forms.  Bathing  the 
muscles  with  cold  water,  followed  by  thorough  friction,  is  beneficial. 
The  joints  themselves  should  be  massaged,  and  baking  should  be  given 
a  thorough  trial.  "Sweating"  the  joint  by  incasing  it  in  rubber-dam 
is  helpful.  All  exercises  that  produce  unusual  strain  on  the  joint, 
such  as  stair-chmbing  in  case  of  the  knee,  should  be  avoided.  In 
walking,  considerable  support  to  the  knee  can  be  given  by  the  firm  ap- 
plication of  a  flannel  bandage.  As  flat-foot  is  a  frequent  accompani- 
ment and  a  partial  factor  in  causing  villous  arthritis  of  the  knee-joint, 
this  deformity  should  always  be  corrected  when  present. 

(2)  The  Chronic  Atrophic  and  Hypertrophic  Arthritis.— -As  the 
general  principles  governing  the  treatment  in  these  two  forms  is  very 
similar,  they  will  be  considered  together. 

It  is  well  for  the  physician,  when  he  is  first  called  in  to  see  a  case 
presenting  either  of  these  forms  of  the  disease  in  their  later  stages,  to 
at  once  inform  the  patient's  friends  of  the  progressive  character  of  the 
affection  in  most  of  the  cases,  and  of  the  fact  that  in  a  certain  per- 
centage of  the  patients  the  results  of  treatment  are  most  unsatisfactory, 
despite  any  course  of  treatment  that  may  be  prescribed.  In  this 
manner  he  in  a  measure  protects  himself,  for  in  the  majority  of  cases 
he  is  not  the  last  physician  to  be  called  in. 

(a)  General  Hygiene  and  Diet.^The  patients  should  have  plenty 
of  fresh  air  and  sunshine.  Too  often  they  are  inclined  to  shut  them- 
selves in  a  room  to  avoid  currents  of  air  to  which  they  become  speciaUy 
sensitive.  Undoubtedly  they  are  more  comfortable  in  a  warm  cHmate, 
and  those  whose  means  will  permit  it  should  endeavor  to  spend  their 
winters  in  the  south.  The  diet  is  of  the  utmost  importance.  The 
physician  often  does  material  harm  by  cutting  down  the  dietary  of 
these  cases.  As  Osier  forcibly  puts  it,  "So  many  persons  are  afflicted 
not  only  with  the  disease,  but  reduced  by  dieting,  that  I  often  find 
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'full  diet'  the  best  prescription."  It  is  too  often  found  that  meats 
have  been  cut  off.  These,  together  with  eggs,  should  be  freely  al- 
lowed. The  patients  should  be  encouraged  to  drink  water,  and  an 
alkali,  such  as  cream  of  tartar,  may  be  added.  The  Hghter  wines  are 
permissible.  Their  effect  should  be  carefully  watched,  however. 
I  have  occasionally  seen  a  case  in  which  the  arthritic  symptoms  have 
apparently  been  aggravated  by  their  use. 

(b)  Local  Treatment. — Undoubtedly  massage,  not  only  of  the 
aft^ected  joints,  but  also  of  the  neighboring  muscles,  is  of  the  utmost 
importance.  It  should  be  kept  up  for  months.  The  patients  are 
likely  to  tire  of  the  treatment,  so  it  is  well  to  omit  the  massage  for  a 
couple  of  weeks  at  long  intervals  in  order  to  give  them  an  occasional 
respite.  Any  tendency  to  contractures  of  the  joints  must  be  overcome 
as  much  as  possible  by  massage  and  passive  motion.  Contracture 
of  the  fingers  may  be  obviated  or  even  overcome  by  Hghtly  bandag- 
ing the  hand  to  an  anterior  splint  overnight. 

In  the  earHer  stages  of  the  h}pertrophic  type  Goldthwait  advocates 
immobihzing  the  joints  with  the  hope  of  retarding  the  development 
of  the  osteophytic  outgrowths.  In  the  spondyhtis  deformans  cases, 
plaster  jackets  or  braces  are  advisable  to  fix  the  spine.  In  hip-joint 
or  shoulder  cases  a  plaster-of-Paris  bandage  should  be  appHed. 

In  both  types  baking  the  joints  in  the  hot-air  oven  should  be  given 
a  thorough  trial.  This  is  especially  applicable  in  the  atrophic  t^pe, 
in  which  the  joints  of  the  extremities  are  more  Hkely  to  be  involved. 

Bier's  hyperemia  treatment,  in  the  manner  already  described,  may 
be  tried.  "Sweating"  the  joint  by  the  appHcation  of  the  rubber-dam 
is  sometimes  helpful. 

(c)  Hydrotherapy. — This  m.ay  be  carried  out  to  a  limited  extent  at 
home  by  the  use  of  hot  baths  and  the  application  of  hot  or  cold  com- 
presses to  the  painful  joints  at  night.  The  hydrotherapy  treatment  at 
spas  has  not  proved  very  satisfactory.  The  Hot  Springs,  Bath  County, 
Va.,  the  Hot  Springs,  Arkansas,  the  St.  Catharine  Springs,  Ont., 
Canada,  and  those  of  Bath,  England,  may  be  helpful.  Cases  are  often 
made  worse,  however,  at  difl'erent  spas,  from  overuse  of  the  baths, 
and  in  part  from  a  reducing  diet. 

Medicinal  Treatment. — For  the  pain,  the  salicylic  acid  prepara- 
tions, as  described  in  the  treatment  of  the  acute  forms,  appear  to  give 
most  relief.  In  the  chronic  cases,  however,  they  should  not  be  given 
in  as  large  doses  as  in  the  acute  stages,  owing  to  their  depressing  influ- 
ence on  the  circulation. 

The  general  health  should  be  improved  as  much  as  possible  by  the 
use  of  good  tonics.  Alternate  courses  of  Fowler's  solution  and  syrup 
of  the  iodid  of  iron  should  be  kept  up  for  many  months.  Where  there 
is  very  much  periarticular  thickening,  potassium  iodid,  in  5-  or  10- 
grain  doses  three  times  daily  after  meals,  may  prove  of  service. 

The  appetite  of  these  patients  is  usually  markedly  impaired,  and  it 
should  be  encouraged  by  the  administration  of  some  simple  bitter 
tonic,  such  as  nux  vomica  or  gentian,  before  meals.  Mild  laxatives 
should  be  given  to  regulate  the  bowels. 


GOUT 
By  Thomas  B.  Futcher,  M.B. 

Gout  is  a  disorder  of  proteid  metabolism  manifested  chiefly  by  an 
excess  of  uric  acid  in  the  circulating  blood,  and  by  the  deposition  of 
sodium  biurate  in  and  about  the  joints  and  in  the  tissues,  giving  rise 
to  the  local  symptoms  of  the  disease. 

Etiology. — We  know  that  gout  is  intimately  associated  with  the 
metabolism  of  uric  acid  and  the  closely  allied  purin  or  xanthin  bases. 
A  satisfactory  explanation,  upon  which  all  investigators  can  agree, 
showing  the  true  bearing  of  this  metabolic  disturbance  on  the  disease, 
is  still  lacking.  The  recent  demonstration  that  the  chemical  changes 
in  the  nucleoproteids  of  the  body  are  due  to  the  action  of  special  or- 
ganic ferments  in  the  various  glands  and  tissues  holds  out  hope  to  us 
that  we  may  soon  arrive  at  a  true  explanation  of  gout.  In  discussing 
the  etiology  we  must  consider  the  causative  factors  under  three  heads : 
(i)  The  predisposing;  (2)  the  exciting;  and  (3)  the  metabolic 
causes. 

I.  The  Predisposing  Causes. — (i)  Heredity. — An  inherited  predis- 
position to  the  disease  exists  in  from  50  to  60  per  cent,  of  the  cases. 
The  disease  is  uncommon  before  the  thirtieth  year,  although  cases 
under  twenty  do  occur,  and  infants  at  the  breast  have  been  known  to 
have  it.     Heredity  is  a  specially  important  factor  in  these  early  cases. 

(2)  Sex  and  Race. — Males  predominate;  only  2  out  of  60  cases  at 
the  Johns  Hopkins  Hospital  were  in  females.  Although  much  more 
common  in  the  white  than  in  the  colored  race,  the  latter  does  not  es- 
cape. Three  of  the  60  cases  were  in  colored  patients — one  had  tophi, 
and  in  the  other  two  the  clinical  diagnosis  was  substantiated  by  the 
autopsy  findings. 

(3)  Food  is  a  very  important  factor.  It  is  probably  as  much  a 
matter  of  quantity  as  of  quality.  Overeating  combined  with  insuffi- 
cient exercise  is  particularly  injurious.  There  is  a  "poor  man's 
gout,"  in  which  poor  food,  bad  hygienic  surroundings,  and  the  exces- 
sive use  of  malt  liquors  play  an  important  part. 

(4)  Alcohol  ranks  with  heredity  as  an  etiologic  factor.  Fermented 
beverages,  such  as  beer,  ale,  and  wines,  are  much  more  injurious  than 
distilled  liquors,  such  as  whisky  and  gin.  Beebe,  of  Chittenden's 
laboratory,  has  shown  that  the  injurious  effect  of  alcohol  is  probably 
due  to  its  inhibiting  the  action  of  a  special  ferment  (uric  acid  oxidase) 
in  the  liver,  which  normally  has  the  function  of  oxidizing  and  de- 
stroying uric  acid.  It  apparently  interferes  only  with  the  metabolism 
of  the  exogenous  uric  acid. 
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(5)  Lead  plays  an  important  role.  Garrod  found  that  30  per  cent, 
of  his  hospital  cases  had  been  painters  or  plumbers.  Lead  probably 
acts  injuriously  by  inducing  arteriosclerosis  and  chronic  nephritis, 
thus  diminishing  the  abihty  of  the  kidneys  to  excrete  uric  acid. 

2.  Exciting  Causes. — Severe  shock,  mental  worry,  and  excessive 
physical  fatigue  are  well  known  to  often  precipitate  an  acute  attack  in 
a  gouty  patient.     A  slight  injury  to  a  joint  or  a  surgical  operation  may 

11  have  the  same  effect. 

"  3.  Chemical  Causes. — From  a  chemical  standpoint  the  etiology 

of  gout  is  closely  connected  with  the  metabolism  of  the  purin  bodies. 
These  comprise  uric  acid,  Hg  (C5H2N4O3),  xanthin,  CgHgN^Oj.hypo- 

jj  xanthin,    CjH^N^O,  guanin,  C5H5N5O,  adenin,  C5H5N5.     They  are 

called  the  ''purin"  bodies  because,  as  Emil  Fischer  has  shown,  it  is 
possible  to  synthetically  form  them  from  a  compound  which  has  the 
formula  C5H4N4,  to  which  he  gave  the  name  purin,  and  from  the  fact 
that  each  of  these  five  bodies  contains  this  group  as  a  nucleus  and  can 
be  derived  from  it  by  the  process  of  oxidation.  All  five  have  been 
shown  to  originate  in  nucleic  acid,  which  is  derived  from  the  nuclein 
contained  in  cell  nuclei,  and  consequently  the  last  four  (xanthin, 
hypoxanthin,  guanin,  and  adenin)  are  often  known  as  the  nuclein 
bases.     They  are  also  called  the  xanthin  or  alloxuric  bases. 

Of  the  purin  bodies,  uric  acid  concerns  us  most  in  the  consideration 
of  the  etiology  of  gout.  The  theory  that  has  long  prevailed  that  gout 
is  due  to  the  efTects  of  an  excess  of  uric  acid  in  the  system  still  holds 
good  today,  notwithstanding  attempts  to  discredit  it.  The  investiga- 
tions of  the  last  few  years  have  taught  us  much  concerning  the  source 
of  uric  acid,  and  quite  recent  studies  have  revealed  to  us  a  great  deal 
concerning  the  steps  in  its  formation  in  the  body  under  normal  condi- 
tions. Burian  and  Schur  were  the  first  to  use  the  terms  "exogenous" 
and  "endogenous"  uric  acid,  now  in  common  use,  in  referring  to  the 
source  of  the  acid.  Exogenous  uric  acid  is  derived  from  the  purins  or 
nuclein  ingested  with  the  food,  whereas  the  endogenous  uric  acid  is 
derived  from  the  destruction  of  the  body  purins  or  nuclein.  The  work 
of  Jones  and  his  associates,  Partridge  and  Winternitz,  in  this  country, 
and  of  Schittenhelm,  in  Germany,  have  shown  that  specific  organic 
ferments  play  a  vital  part  in  the  various  stages  in  the  formation  of 
uric  acid.  Thus,  Jones  has  shown  that  there  is  a  ferment  adenase 
in  the  th^Tnus,  adrenals,  pancreas,  and  liver,  which  hydrolyzes  adenin 
into  hypoxanthin.  In  practically  the  same  glands  there  is  another 
•  ferment,  guanase,  which  hydrolyzes  guanin  into  xanthin.  Further, 
Schittenhelm  has  shown  that  the  hver,  lungs,  spleen,  and  muscle  con- 
tain another  ferment  which  oxidizes  xanthin  into  uric  acid.  Burian 
has  called  this  ferment  ^^ xanthin  oxidase.'^  Another  important  fact 
has  been  demonstrated,  namely,  the  existence  of  a  specific  intracellular 
enzyme,  appropriately  called  nuclease,  which  has  the  power  of  liberat- 
ing the  purin  bases  from  their  combinations  as  important  parts  of 
ingested  or  tissue  nucleoproteids,  or,  more  -particularly,  from  their 
contained  nucleic  acid.     Thus  the  purin  bases,  adenin,  guanin,  hypo- 
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xanthin,  and  xanthin,  having  been  set  free,  the  ferments  adenase, 
guanase,  and  xanthin  oxidase  are  enabled  to  act  on  them,  and  by 
hydrolysis  and  oxidation  to  convert  them  step  by  step  into  uric  acid. 
Schittenhelm  has  also  shown  that  there  is  another  tissue  oxidase  present 
in  the  kidneys,  Hver,  muscle,  and  possibly  the  bone-marrow,  which 
has  the  power  of  further  oxidizing  uric  acid  and  consequently  destroy- 
ing it.  It  is  this  ferment  which  is  beheved  to  be  inhibited  in  its  action 
by  the  ingested  alcohol.  It  will  thus  be  seen  that  there  are  four  fer- 
ments— nuclease,  adenase,  guanase,  and  xanthin  oxidase — which  help 
to  build  up  the  uric  acid,  and  another,  a  specific  tissue  oxidase,  which 
oxidizes  and  destroys  uric  acid  under  normal  conditions. 

Burian  claims  to  have  recently  shown  that  a  considerable  part  of 
the  endogenous  uric  acid  in  fasting  individuals  subjected  to  muscular 
exertion  is  derived  from  the  purin  base,  hypoxanthin,  which  is  con- 
stantly being  formed  as  a  metabohc  product  of  Hving  muscle  tissue. 

Uric  acid  is  a  dibasic  acid,  that  is,  it  contains  two  atoms  of  replace- 
able hydrogen.  It  forms  three  groups  of  salts,  which  may  be  indi- 
cated as  follows,  "M"  representing  an  atom  of  a  monobasic  metal, 
such  as  sodium,  etc.:  (i)  Neutral  urates,  M2(C5H2N403),  which  is 
merely  a  laboratory  compound.  (2)  Acid  urates  or  biurates,  MH- 
(C5H2N4O3).  This  occurs  only  under  pathologic  conditions  in  the 
human  body,  and  is  the  form  in  which  uric  acid  is  deposited  in  tophi 
and  in  and  about  the  joints.  (3)  Quadriurates ,  MH(C5H2N402), 
HjCCgHjN^Og).  This  is  a  very  loosely  combined  and  easily  soluble 
compound,  and,  according  to  Roberts,  is  the  form  in  which  uric  acid 
normally  circulates  in  the  blood. 

Normally,  the  blood  contains  minute  quantities  of  uric  acid.  It 
does  not  circulate  as  free  uric  acid.  It  is  not  known  with  certainty  in 
what  form  the  acid  actually  exists  in  the  blood.  As  stated,  Roberts 
holds  that  it  is  as  the  very  soluble  quadriurate.  This  is  disputed  by 
many.  Minkowski  claims  that  it  circulates  in  the  blood  in  combina- 
tion with  the  purin  base,  nucleotin  phosphoric  acid. 

Pathogenesis  and  Pathology. — One  of  the  few  points  concerning 
metabohsm  in  gout  upon  which  practically  all  investigators  agree  is 
that  there  is  a  marked  excess  of  uric  acid  in  the  circulating  blood. 
This  can  be  demonstrated  by  Garrod's  thread  test,  as  well  as  by  quan- 
titative analyses.  It  is  conceivable  that  this  excess  may  take  place 
in  one  of  three  ways :  (i)  By  diminished  oxidation;  (2)  by  excessive 
formation;  or  (3)  by  diminished  excretion  of  uric  acid.  The  weight 
of  opinion  at  the  present  day  is  in  favor  of  diminished  oxidation.  The 
results  of  most  investigators  go  to  show  that  the  excretion  of  uric  acid 
in  the  urine  in  chronic  gout  is  almost  uniformly  below  the  average  for 
the  normal  individual  (0.7  gram  daily),  and  generally  below  the  lower 
limits  for  normal  (0.4  gram  daily).  In  many  instances  the  excretion 
is  below  0.2  gram  or  even  o.i  gram  daily.  Just  before  an  acute  at- 
tack there  is  uniformly  a  marked  diminution  in  the  uric-acid  excre- 
tion. Within  two  to  three  days  after  the  onset  of  an  acute  attack  the 
uric-acid  output  rises  to  normal  or  may  temporarily  be  above  normal. 
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With  the  subsidence  of  the  acute  symptoms  it  falls  again  below  the 
lower  Hmit  for  normal.  This  is  thought  to  be  brought  about  in  one 
of  two  ways.  One  view  is  that  the  kidneys  from  either  organic  or 
functional  changes  are  incapable  of  excreting  uric  acid.  The  other  is 
that  in  gout  the  uric  acid  occurs  in  a  combination  different  from  that 
under  normal  conditions,  and  that  it  is  consequently  less  soluble  and 
more  difficult  for  the  kidneys  to  excrete,  and  accordingly  is  more  read- 
ily precipitated  in  the  tissues.  The  recent  investigations  demonstrat- 
ing the  important  part  that  organic  ferments  play  in  the  formation  and 
destruction  of  uric  acid  suggest  the  possibihty  that  deficient  oxidation 
and  destruction  of  uric  acid  may  play  a  more  important  part  in  causing 
its  increase  in  the  blood  than  has  previously  been  attributed  to  it. 
Beebe  thinks  that  alcohol  tends  to  produce  gout  by  interfering  with 
the  special  oxidase  in  the  liver  which  is  supposed  to  destroy  the  uric 
acid.  The  view  that  diminished  alkalinity  of  the  blood  is  responsible 
for  the  precipitation  of  the  uric-acid  salts  in  and  about  the  joints  and 
in  the  tissues  in  gout  is  no  longer  tenable.  With  more  accurate 
methods  in  recent  years  it  has  been  shown  that  there  is  no  diminution 
in  the  alkalinity  of  the  blood-serum  in  general,  nor  at  the  time  when 
the  biurates  are  being  actively  deposited  about  the  joints  during  acute 
exacerbations. 

Pathologically,  gout  manifests  itself  chiefly  by  changes  in  the  artic- 
ular structures.  The  acute  attacks  of  arthritis  are  generally  beHeved 
to  be  caused  by  a  precipitation  of  the  relatively  insoluble  sodium 
biurate  in  the  articular  cartilages  and  periarticular  structures.  This  is 
commonest  in  the  great-toe  and  tarsometatarsal  joints.  Eventually, 
many  of  the  other  joints,  particularly  those  of  the  hands,  become 
affected,  and  with  repeated  attacks  great  deformity  may  result. 
These  periarticular  tophi  may  ulcerate  and  discharge  their  "chalky" 
contents.     Tophi  often  appear  in  the  cartilages  of  the  ear. 

The  metabolic  disturbance  eventually  leads  to  a  chronic  inter- 
stitial nephritis,  which  very  frequently  leads  to  death  from  uremia. 
Arteriosclerosis  is  very  common.  Myocarditis  with  relative  mitral 
insufficiency  is  a  frequent  complication  in  chronic  cases,  and  peri- 
carditis is  not  an  uncommon  terminal  event.     Emphysema  is  common. 

The  blood  shows  a  marked  excess  of  uric  acid  in  some  combination, 
the  true  nature  of  which  is  not  yet  known.  The  red  cells,  particularly 
in  "lead  gout,"  often  show  marked  basophilic  granulation. 

TREATMENT 
The  first  requisite  in  the  treatment  is  a  correct  diagnosis.  The 
writer  has  a  strong  conviction  that  many  cases  of  true  gouty  arthritis 
are  overlooked  in  this  country  and  treated  as  rheumatism.  Various 
factors  contribute  to  this  result.  Failure  to  inquire  into  the  character 
of  the  arthritic  family  history,  the  patient's  habits  and  occupation,  the 
situation  and  features  of  the  initial  arthritic  attack,  often  lead  to  an 
incorrect  diagnosis.  It  is  necessary  also  not-  to  be  misled  by  the  fact 
that  in  acute  attacks  gout  is  often  a  polyarticular  affection,  and  that 
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various  joints  in  different  parts  of  the  body  may  be  involved.  The 
importance  of  examining  the  cartilages  of  the  ears  for  tophi  in  every 
articular  affection  cannot  be  too  strongly  emphasized.  The  finding  of 
a  tophus,  so  often  overlooked,  with  a  demonstration  microscopically 
of  acicular  crystals  of  sodium  biurate  in  its  contents,  at  once  settles  the 
diagnosis  of  an  arthritic  affection  which  may  otherwise  be  obscure 
in  origin. 

Although  certain  general  principles  govern  the  treatment  of  gout, 
there  is  probably  no  affection  in  which  it  is  so  important  to  make  a 
careful  study  of  the  special  characteristics  of  each  case  and  of  the  in- 
dividual response  to  various  Knes  of  treatment.  No  two  cases  can  be 
treated  with  best  results  along  exactly  the  same  lines.  In  no  disease, 
therefore,  is  it  so  important  to  consider  both  the  patient  as  well  as  the 
disease  as  in  gout. 

From  what  we  know  of  the  etiology  of  the  disease,  the  consideration 
of  its  treatment  falls  more  or  less  naturally  under  two  headings: 
(i)  The  treatment  of  the  disorder  of  metabohsm  causing  gout;  and 
(2)  the  treatment  of  the  acute  paroxysm  and  of  other  manifestations 
of  the  disease. 

I.  Treatment  of  the  Disorder  of  Metabolism  Causing  Gout. — 
Although  one  or  more  of  the  other  purin  bodies  (nuclein  or  xanthin 
bases)  may  subsequently  be  shown  to  play  a  part  in  the  etiology  of 
gout,  according  to  our  present  conception  the  disease  is  due  to  an 
excess  of  uric  acid  in  the  circulating  blood.  As  we  have  seen,  the 
prevailing  belief  is  that  this  excess  is  produced  mainly  by  deficient 
oxidation  rather  than  by  excessive  formation  or  diminished  elimina- 
tion of  the  acid.  The  rational  treatment  of  the  diathesis,  therefore, 
would  seem  to  be  twofold:  first,  to  restrict  the  production  of  uric  acid 
in  the  system  to  the  lowest  possible  limit;  and,  second,  to  increase  its 
ehmination  as  much  as  possible. 

(a)  Measures  to  Resist  the  Production  of  Uric  Acid  in  the  System. — - 
Hygienic  and  Prophylactic  Treatment. — In  certain  families  there  is  an 
inherited  tendency  to  the  development  of  the  disease  in  successive 
generations.  This  must  be  due  to  an  inherited  defect  in  normal 
metabolic  processes.  There  is  a  greater  tendency  for  the  gouty  mani- 
festations in  the  members  of  these  families  to  make  their  appearance 
at  an  early  age  than  in  acquired  gout.  By  proper  directions  as  to  the 
manner  of  living,  both  hygienic  and  dietetic,  the  family  physician  can 
do  something  toward  keeping  the  symptoms  in  abeyance  and  in  miti- 
gating their  severity  should  they  actually  make  their  appearance. 
Instructions  should  be  given  to  abstain  from  alcohol  and  to  eat 
moderately.  The  character  of  the  diet  will  be  more  fully  described 
under  the  dietetic  treatment.  In  both  inherited  and  acquired  gout 
the  Hability  to  an  attack  may  be  lessened  by  having  the  patient  live  an 
outdoor  Life,  with  plenty  of  exercise  of  a  not  too  strenuous  or  fatiguing 
character,  and  by  keeping  regular  hours.  Moderate  and  systematic 
exercise  is  undoubtedly  most  beneficial.  This  is  no  doubt  due  to  the 
fact  that  it  tends  to  stimulate  normal  metaboHc  functions.     Walking, 
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golf,  tennis,  or  horseback  riding  is  to  be  encouraged.  The  exercise 
should  always  be  within  the  Umits  of  fatigue.  Excessive  physical 
fatigue  is  well  known  to  often  precipitate  an  attack,  as  has  been  demon- 
strated in  soldiers  subjected  to  forced  marches.  A  possible  explana- 
tion for  this  cHnical  fact  is  suggested  by  the  recent  observations  of 
Burian,  who  showed  that  muscular  exercise  is  followed  by  an  increased 
elimination  of  uric  acid  in  the  urine,  and  inferentially  by  an  increased 
formation  of  uric  acid  in  the  system,  from  the  increased  production  of 
the  purin  base,  h}'poxanthin,  which  is  constantly  being  formed  as  a 
metaboHc  product  of  Hving  muscle  tissue.  The  skin  should  be  kept 
active  by  a  cold  morning  bath,  followed  by  thorough  friction  in  robust 
patients  or  by  the  tepid  bath  in  less  sthenic  cases.  An  occasional 
Turkish  bath  is  beneficial.  In  patients  subject  to  podagra,  it  is  of  the 
utmost  importance  that  they  should  wear  comfortable  shoes,  as  there 
is  no  question  but  that  a  tight-fitting  shoe  may  help  to  precipitate  an 
attack  of  arthritis  in  the  big-toe  joint.  Prolonged  mental  exertion 
and  excessive  worry  are  factors  in  producing  an  acute  attack  in  persons 
subject  to  gout,  and  should,  if  possible,  be  avoided. 

Dietetic  Treatment. — Of  the  factors  that  control  the  formation  of 
uric  acid  in  the  system,  the  food  intake  undoubtedly  ranks  first.  We 
are  confronted,  however,  with  the  most  diverse  views  as  to  the  sort  of 
diet  that  should  be  given  to  a  gouty  patient.  This  diversity  of  opinion 
has  especially  to  do  with  the  quantity  of  proteids  that  may  be  per- 
mitted in  the  patient's  dietary.  A  century  ago  Wollaston  advocated 
the  exclusion  of  meat  and  the  prescribing  of  a  strict  vegetable  diet. 
Haig  is  the  most  vigorous  exponent  of  this  regime  at  the  present  day. 
Von  Mering  and  Pfeiffer  think  that  there  should  be  no  restriction  of  the 
meats,  and  some  of  the  English  physicians,  among  them  Armstrong 
and  Wainwright,  have  gone  to  the  extent  of  recommending  the  so- 
called  "Salisbury,"  or  exclusive  red-meat,  diet.  Garrod,  Cantani, 
Ebstein,  and  many  others  take  an  intermediate  course,  and  advise  the 
use  of  meats  in  moderate  quantities.  Sir  William  Roberts  wrote  that 
"the  most  trustworthy  experiments  indicate  that  fat,  starch,  and 
sugar  have  not  the  least  direct  influence  on  the  production  of  uric  acid; 
but  as  the  free  consumption  of  these  articles  naturally  operates  to 
restrict  the  intake  of  the  nitrogenous  food,  their  use  has  indirectly  the 
effect  of  diminishing  the  average  production  of  uric  acid."  Ebstein 
strongly  advocates  the  use  of  large  quantities  of  fat  by  the  gouty 
patient.  He  recommends  it  in  the  form  of  good  fresh  butter  in 
quantities  of  from  2^  to  3^  ounces  (80  to  130  grams)  daily.  He 
claims  that  stout  gouty  patients  do  not  increase  in  weight  under  such 
a  diet,  but  that  they  actually  lose  weight,  and  that  there  is  a  general 
improvement  in  the  patient's  condition.  Concerning  the  use  of  car- 
bohydrates, W.  H.  Draper  says:  "The  conversion  (oxidation)  of 
azotized  (proteid)  food  is  more  complete  with  a  minimum  of  carbohy- 
drates than  it  is  with  an  excess  of  them;  in  other  words,  the  best  means 
of  avoiding  the  accumulation  of  lithic  (uric.)  acid  in  the  blood  is  to 
diminish  the  carbohydrates  rather  than  the  azotized  foods."     Cantani 
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also  advises  the  exclusion  of  the  carbohydrates  and  fats  owing  to  the 
fact  that  they  are  so  easily  oxidized.  As  a  result  the  proteids  are,  as 
it  were,  protected  and  not  completely  converted  into  their  end-prod- 
ucts, chiefly  urea;  and  thus  an  excess  of  uric  acid  results.  This  view 
is  based  on  a  misconception  of  the  source  of  uric  acid. 

Proteids. — ^Although  we  are  confronted  with  this  great  diversity  of 
opinion  as  to  the  proper  diet  in  gout,  the  majority  of  the  authorities 
have  recommended  a  definite  restriction  of  the  meats.  While  there  is 
a  certain  rational  basis  for  this  advice,  it  has,  in  part,  been  founded  on 
a  misconception.  It  was  for  a  long  time  supposed  that  uric  acid  con- 
stituted an  intermediate  stage  in  the  conversion  of  the  proteids  of  the 
food  into  urea.  We  now  know  that  the  exogenous  uric  acid,  that  is, 
that  formed  from  the  ingested  food,  is  derived  from  the  purins  or  nu- 
cleins;  in  other  words,  from  a  special  form  of  proteid,  the  nucleopro- 
teids.  It  will  naturally  be  inferred  that  those  forms  of  animal  food 
rich  in  cellular  elements,  and  consequently  in  cell  nuclei,  such  as  sweet- 
breads, liver,  kidneys,  and  brain,  will  be  those  that  wiU  cause  the 
greatest  formation  and  output  of  uric  acid.  In  general  terms  this  is 
true,  arid  these  articles  should  be  excluded  from  the  diet.  The  ad- 
ministration of  meats  to  a  healthy  as  well  as  to  a  gouty  individual 
causes  an  increase  both  in  the  uric  acid  and  in  the  urea,  but  the 
increase  in  the  former  is  relatively  not  nearly  so  great  as  in  the  latter. 
The  increase  in  the  uric  acid  is  due  to  the  purin  content  of  the  food 
rather  than  to  the  ordinary  proteids.  The  red  meats  have  been  con- 
sidered more  injurious  than  the  white,  owing  to  the  belief  that  they 
are  richer  in  extractives  (purin  or  nuclein  bases).  Actual  feeding 
experiments  by  Kaufmann  and  Mohr  in  recent  years  have  shown, 
however,  that  there  is  not  a  greater  increase  in  the  uric-acid  excretion 
when  the  individual  is  on  a  red-meat  diet  over  that  when  he  is  given  a 
white-meat  diet.  The  white  meat  is,  on  the  whole,  preferable,  owing 
to  its  being  more  easily  digested,  and  also  owing  to  the  fact  that  the  red 
meats,  particularly  those  of  game,  are  usually  accompaniments  of  a 
highly  seasoned,  rich  dietary,  which  should  be  avoided  by  the  pa- 
tient. Meats  prepared  by  boihng  or  stewing  are  preferable  to  raw  or 
roasted  meats.  In  the  case  of  the  former,  some  of  the  extractives 
(purins)  are  removed  by  the  process  of  boiling.  Broiled  fish  is  per- 
missible in  moderate  quantities. 

Soups  prepared  from  meats  and  beef-extracts,  although  on  first 
thought  they  would  seem  to  be  indicated,  should  be  avoided,  owing  to 
their  richness  in  extractives — the  purin  bases.  Strauss  and  Eitner 
showed  that  the  administration  of  50  grams  of  Liebig's  beef-extract 
increased  the  output  of  uric  acrd  from  1^4  to  2  times. 

Eggs,  being  free  from  nucleins,  cause  no  increase  in  the  excretion  of 
uric  acid,  even  when  given  to  the  number  of  twenty-four  daily,  as  has 
been  shown  by  Hess  and  Schmoll.  They  may,  therefore,  be  permitted 
a  gouty  patient  in  unlimited  numbers,  and  constitute  a  good  substitute 
for  meats. 

Milk  and  cream,  owing  to  their  being  purin-free  and  highly  nutri- 


96  CONSTITUTIONAL  DISEASES 

tious,  are  most  useful  as  a  part  of  the  patient's  dietary,  particularly 
during  an  acute  exacerbation.  Cheese,  although  containing  consider- 
able proteid,  is  free  from  nucleoproteids  and  is  permissible  in  moderate 
amounts. 

Carbohydrates,  Including  Vegetables. — In  general  terms  it  may  be 
said  that  most  carbohydrate  foods  are  permissible  in  most  any  quan- 
tity. The  patient  should  be  rather  encouraged  to  eat  freely  of  vege- 
table food,  as  in  this  way  the  proteids  can  in  part  be  cut  down.  The 
green  vegetables,  such  as  lettuce,  spinach,  and  cauliflower,  are  particu- 
larly to  be  recommended.  Tomatoes  and  cucumbers,  owing  to  their 
supposed  high  acidity,  should  be  avoided.  It  has  been  the  custom  of 
some  authorities,  particularly  Haig,  to  recommend  an  almost  exclusive 
vegetable  diet.  The  present  tendency,  however,  is  against  this  ex- 
treme. An  argument  in  favor  of  a  vegetable  and  carbohydrate  diet 
is  the  circumstance  that  in  the  countries  in  which  the  dietary  is  com- 
posed largely  of  carbohydrates,  such  as  Japan,  gout  is  said  to  be  ex- 
ceedingly rare.  Such  a  diet  also  yields  fewer  waste-products  to  be 
eliminated  by  the  kidneys,  whose  function,  as  is  well  known,  is  mater- 
ially impaired  in  gout. 

Fats. — These  are  permitted  to  the  extent  the  patient  desires  them. 
As  already  stated,  Ebstein  recommends  fat  in  the  form  of  butter  in 
large  quantities.  The  danger  of  upsetting  digestion  by  too  free  a  use 
of  fat  must  be  guarded  against,  however. 

Spices  and  Salt. — Highly  seasoned  foods  of  all  kinds  should  be 
avoided.  Thus  the  free  use  of  pepper,  mustard,  etc.,  should  be  pro- 
hibited not  only  for  the  reason  that  they  are  Hkely  to  disturb  digestion, 
but  also  because  they  tend  to  increase  the  appetite,  both  of  which 
results  we  desire  to  avoid.  Sir  William  Roberts  strongly  advocated 
the  cutting  down  of  salt  in  the  food  to  the  lowest  possible  limit.  He 
claims  that  its  use  tends  to  favor  the  deposition  of  sodium  biurate  in 
the  tissues.  It  is  a  noteworthy  fact  that  the  biurate  deposits  are  most 
abundant  about  the  joints  in  the  neighborhood  of  the  synovial  fluid, 
which  is  rich  in  sodium  chlorid. 

Fruit. — The  early  teaching  was  that  fruits  should  be  avoided,  owing 
to  their  supposed  acidity.  At  the  present  day,  however,  they  are 
recommended  by  most  authorities,  owing  to  the  fact  that  the  organic 
acids  which  they  contain  are  oxidized  in  the  system  into  carbonic  acid, 
thus  forming  alkaline  carbonates  which  aid  in  keeping  the  uric-acid 
combinations  in  solution  in  the  blood.  On  the  one  hand,  we  are  told 
that  such  acid  fruits  as  strawberries,  grapes,  cherries,  and  lemons 
should  be  avoided;  on  the  other  hand,  we  have  the  various  cures 
attributed  to  each  one  of  these.  Klemperer  speaks  highly  of  the 
lemon  cure,  in  which  he  recommends  the  administration  of  the  juice 
of  ifour  or  five  lemons  daily  with  Vichy  water.  In  general,  it  may  be 
said  that  fruit  is  advantageous  rather  than  otherwise.  The  physician 
must  be  governed  by  the  effect  in  each  individual  patient.  For  in- 
stance, Tyson  states  that  one  of  his  gout  patients  could  precipitate  an 
acute  attack  by  drinking  a  single  glass  of  lemonade,  whereas  another 
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could  drink  a  pitcherful  without  any  bad  effect  whatever.  Person- 
ally, I  have  observed  a  patient  subject  to  gouty  manifestations  who 
invariably  had  an  attack  of  pharyngitis  and  laryngitis  when  only  a 
few  strawberries  were  eaten. 

Alcohol,  Tea,  and  CoJ'ee. — The  gouty  patient  should  abstain  from 
alcohol.  There  are  but  few  occasions  when  an  alcoholic  stimulant  is 
indicated,  and  when  it  is,  it  is  best  to  give  it  in  the  form  of  whisky,  as 
distilled  hquors  are  much  less  potent  in  predisposing  to  gout  or  induc- 
ing an  acute  exacerbation  than  are  the  malt  Hquors.  A  satisfactory 
explanation  why  the  fermented  beverages  are  the  more  injurious  has 
never  been  advanced.  It  has  been  held  that  the  difference  is  due  to 
the  malted  Hquors  containing  more  acid,  sugar,  and  salt.  This 
explanation  does  not  seem  ample,  however.  The  injurious  effect  of 
alcohol  in  general  is  probably  due  to  its  diminishing  oxidation  in  the 
liver.  As  a  result,  the  action  of  the  special  ferment  (oxidase)  in  the 
Hver,  whose  function  it  is  to  destroy  uric  acid,  is  interfered  with,  and 
uric  acid  consequently  accumulates  in  the  blood.  This  explanation  has 
been  advanced  by  Cliittenden  and  Beebe.  The  effect  of  alcohol  in 
gout  is  well  iUustrated  in  many  patients,  in  whom  a  single  glass  of 
beer  or  wine  will  cause  twinges  of  pain  in  one  or  more  joints,  or  even 
precipitate  an  acute  attack.  In  Germany  there  is  an  incHnation  to  be 
less  rigid  as  to  the  restrictions  in  the  use  of  alcohol  and  to  permit  the 
lighter  Moselle  wines  in  moderate  quantities. 

Some  have  recommended  the  complete  cutting  off  of  tea,  coffee, 
and  cocoa,  owing  to  the  contained  purin  derivatives — thein,  caffein, 
adenin,  theobromin,  and  theophyllin.  So  far  as  their  effect  on  the 
output  of  uric  acid  is  concerned,  there  is  no  vaHd  reason  for  cutting 
them  off  from  the  patient,  for  it  is  found  that  these  purins  are  either 
eHminated  unchanged  or  converted  into  heteroxanthin,  but  no  portion 
into  uric  acid.  Gout  patients  should  be  cautioned  against  the  exces- 
sive use  of  these  beverages,  owing  to  their  injurious  effect  on  the  diges- 
tion, nervous  system,  and  heart.  By  permitting  their  use  in  modera- 
tion, however,  it  will  be  found  easier  in  certain  cases  to  cut  off  the 
alcohol. 

Diet  in  the  Acute  Attack. — During  an  acute  exacerbation  the  diet 
should  be  absolutely  purin-free.  Such  a  diet  may  be  chosen  from  the 
following  articles,  none  of  which  contain  any  nucleins  or  nucleoproteids 
— milk,  eggs,  junket,  custards,  oatmeal  with  cream,  rice,  bread  and 
butter.  For  the  first  day  or  two  the  patient  should  be  restricted  to 
milk,  then  one  or  more  of  the  other  articles  may  be  added.  With  the 
subsidence  of  the  acute  features  the  diet  may  be  enlarged  and  small 
quantities  of  white  meat,  such  as  the  breast  of  chicken,  allowed. 

Summary  of  Dietetic  Treatment. — The  best  authorities  at  the  present 
day  advise  a  modified  nitrogenous  diet,  without  an  excess  of  fats  or 
carbohydrates.  The  proteids,  particularly  the  nucleoproteids,  should 
be  materiaUy  reduced,  but  not  entirely  cut  off.  Red  butcher's  meat 
and  the  red  meat  of  game  should  be  avoided.  The  white  meat  of 
poultry,  eggs,  and  fresh  fish  are  permissible  in  moderation.     In  the 
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regulation  of  the  diet  it  is  as  much  a  question  of  quantity  as  of  quaHty. 
Overeating  with  insufhcient  exercise  is  the  great  evil  to  contend  against. 
The  great  tendency,  as  persons  progress  in  years,  is  for  them  to  eat 
more  than  the  system  requires,  and  to  become  more  sedentary  in  their 
habits.  The  physician  must  vigorously  fight  these  two  tendencies  in 
the  treatment  of  his  gout  cases.  With  the  partial  cutting-off  of  the 
p^roteids  the  amount  of  vegetables  may  be  moderately  increased.  It  is 
better  to  ehminate  alcohol  entirely.  The  patient  in  most  cases  will 
pay  the  penalty  of  any  infringement  of  this  rule.  During  an  acute 
attack  the  diet  should  be  absolutely  purin-free. 

(6)  Measures  Designed  to  Increase  the  Solubility  of  the  Uric  Acid 
Compounds  and  to  Facilitate  th^^ir  Elimination  from  the  System.- — Water. 
— First  and  last  under  this  category  must  be  mentioned  water.  For 
decades  attempts  have  been  made  by  chemists  to  find  an  ideal  uric-acid 
solvent,  one  which  will  not  only  keep  the  uric-acid  compounds  in 
solution  in  the  blood-serum,  but  will  also  dissolve  the  biurates  that 
have  been  deposited  in  the  tissues,  and  thus  facilitate  their  elimination 
in  the  urine.  Notwithstanding  the  claims  to  the  contrary,  no  such 
solvent  has  been  found  that  has  stood  the  test  of  practical  experience. 
Any  solvent  action  that  these  preparations  may  possess  is  due  rather 
to  the  water  with  which  they  are  given,  e.  g.,  piperazin  water,  than  to 
any  inherent  virtue  of  the  drug  itself.  Experience  having  taught  us 
this,  we  must  instruct  our  patients  to  drink  freely  of  water,  to  the  ex- 
tent of  two  to  three  hters  (quarts)  daily.  It  is  often  difficult  to  get 
patients  to  drink  pure  water  alone.  They  are  more  wilHng  to  drink 
the  waters  of  certain  springs  that  are  put  on  the  market.  This  is 
the  main  justification  for  prescribing  these  various  W'aters,  which  en- 
tails considerable  expense  to  the  patient. 

Alkalis. — It  is  customary  to  administer  alkahs  to  gout  patients, 
particularly  during  the  acute  exacerbations.  Their  use  has  come  into 
vogue  owdng  to  the  theory  first  advanced  by  Garrod,  that  uric-acid 
depositions  result  in  part  from  a  diminished  alkahnity  of  the  blood- 
serum.  This  view  is  probably  erroneous,  for  quantitative  determina- 
tions with  more  accurate  methods  have  failed  to  show  that  the  blood- 
serum  in  gout  at  any  phase  of  the  disease  is  less  alkahne  than  normal. 
It  was  thought  that,  by  the  administration  of  alkalis,  it  would  be 
possible  to  increase  the  alkalinity  of  the  blood  and  thus  enable  it  to 
hold  the  uric-acid  combinations  in  solution.  As  Minkowski  and  others 
point  out,  it  is  very  doubtful  whether  the  blood  alkahnity  can  be 
increased  when  alkahs  are  administered  by  miouth,  even  in  large 
amounts.  If  given,  the  alkaline  carbonates  should  be  chosen.  There 
has  been  considerable  controversy  as  to  whether  the  sodium  or  potas- 
sium salts  should  be  administered.  The  sodium  salts  are  recom- 
mended by  some,  owing  to  the  behef  that  they  can  be  given  in  larger 
quantities  than  the  potassium  salts  without  disturbing  digestion. 
On  the  other  hand,  LuiT  and  others  advocate  the  potassium  salts, 
ow^ng  to  the  behef  that  they  are  more  powerful  uric-acid  solvents. 

My  own  custom  is  to  administer  potassium  bicarbonate  or  potas- 


GOUT  99 

sium  acetate  in  20-  to  30-grain  doses  every  four  hours  in  a  full  tumbler 
of  water  until  the  urine  is  alkaline,  and  then  sufficient  to  keep  it 
alkaline.  This  is  begun  during  the  acute  attack,  and  continued  at 
least  until  the  acute  manifestations  subside.  In  the  intervals  it  is 
well  to  place  the  patient  periodically  on  moderate  doses  of  the  alkali, 
combined  with  5  or  10  grains  of  potassium  iodid  three  times  daily. 
A  popular  form  in  which  to  administer  alkaHs  is  as  lithium  carbonate, 
in  5  or  10  grains  three  or  four  times  daily.  This  treatment  was  first 
instituted  by  Garrod,  owing  to  the  behef  that  the  urate  of  Uthium 
formed  was  much  more  soluble  than  any  other  uric-acid  salt.  The  ef- 
fervescing tablets  of  lithium  carbonate  are  now  generally  prescribed. 
Whether  alkahs  increase  the  alkahnity  of  the  blood-serum  or  not  the 
writer  has  no  practical  experience,  but  it  is  undoubtedly  possible  to 
render  the  urine  alkahne.  It  is  difficult  to  see  how  this  can  be  done 
without  changing  the  reaction  of  the  blood-serum.  Any  beneficial 
effect  resulting  from  the  use  of  alkahs  is  probably  in  large  part  due 
to  the  increased  amount  of  water  taken  by  the  patient.  By  their 
use  it  is  possible  to  induce  the  patient  to  take  more  water  than  he 
otherwise  would. 

Mineral  Waters  and  Spa  Treatment. — Regarding  the  inherent 
virtues  of  the  various  mineral  waters  the  writer  is  extremely  skeptical. 
As  Osier  well  puts  it:  "  Much  of  the  humbuggery  in  the  profession  still 
Hngers  about  mineral  waters,  more  especially  about  the  so-called 
Hthia  waters."  The  waters  undoubtedly  do  good  in  many  cases,  but 
we  must  be  honest  and  acknowledge  the  fairly  well-estabHshed  fact 
that  the  beneficial  effect  is  in  a  large  measure  due  to  the  action  of  the 
large  quantities  of  H^O  taken  by  those  undergoing  a  cure,  rather  than 
to  the  contained  mineral  ingredients.  Granting  that  this  be  true,  we 
might  expect  that  the  mineral  waters  taken  at  home  would  give  as 
good  results  as  when  taken  in  the  course  of  a  cure  at  a  particular  spa. 
This,  however,  is  not  the  case.  Many  factors  other  than  drinking 
the  waters  contribute  toward  the  undoubted  benefit  often  obtained  as 
the  result  of  a  course  of  treatment  at  a  mineral  spring.  These  consist 
of  regular  hours ;  a  fairly  rigid  dietetic  regime;  systematic  exercise  in 
the  way  of  walking,  etc.;  pleasant  surroundings;  and,  not  the  least 
important  of  all,  freedom  from  worry  and  business  cares.  The  patient 
devotes  his  whole  time  to  the  restoration  of  his  health,  which  he  does 
not  do  when  he  remains  at  home.  It  is  well,  therefore,  for  those 
victims  of  gout  who  can  afford  it  to  take  a  cure  at  one  of  the  spas 
once  a  year.  Where  a  suitable  mineral  spring  is  easily  accessible,  it 
is  well  to  send  a  patient  there  to  spend  the  period  of  convalescence 
from  an  acute  attack.  Judgment  must  be  exercised  in  the  selection 
of  cases.  It  is  better  to  spare  gout  cases  with  myocarditis  and  severe 
chronic  nephritis  the  fatigue  and  risk  occasioned  by  a  long  journey 
to  a  watering-place.  Too  frequently  in  these  cases  such  trips  termi- 
nate in  tragedies. 

Of  the  five  chief  varieties  of  mineral  waters,  viz.,  the  alkaline, 
saline,  alkaline-saline,  purgative,  and  sulphurous,  the  alkaline  and 
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alkaline-saline  are  those  that  seem  to  have  earned  the  best  reputation 
in  the  treatment  of  gout,  although  those  possessing  purgative  qualities 
also  enjoy  a  good  repute.  The  mineral  springs  to  be  recommended 
are  those  of  which  sodium  bicarbonate  is  the  chief  ingredient,  to  which 
calcium  bicarbonate  is  considered  a  valuable  adjuvant.  These  com- 
prise the  alkaline  waters  of  Vals,  Vichy,  and  Contrexeville  in  France, 
Evian-les-Bains  in  Switzerland,  Neuenahr,  and  Fachingen  in  Germany. 
Other  waters  contain  less  of  the  alkaline  bicarbonates,  but  owe  their 
reputation  to  their  combined  alkahne  and  aperient  qualities  from  the 
sodium  sulphate  they  contain.  These  include  Carlsbad  and  Marien- 
bad  in  Bohemia.  Of  the  sahne  waters  with  estabhshed  reputations  in 
the  treatment  of  gout  there  are  those  of  Baden-Baden,  Homburg, 
Kissingen,  Wiesbaden,  and  Saratoga  Springs  in  this  country.  The 
waters  of  Bedford  Springs,  Pa.,  possessing  mild  aperient  properties, 
may  be  recommended.  For  those  who  can  afford  these  waters  they 
may  be  prescribed  in  the  intervals,  with  fair  prospects  of  diminishing 
the  liability  to  acute  attacks. 

At  certain  springs  the  waters  are  warm  and  have  the  additional 
advantage  of  being  used  for  bathing  purposes.  These  include,  among 
others,  Baden-Baden,  Ems,  Wiesbaden,  and  Dax  in  France. 

Various  sulphurous  waters  possess  a  certain  reputation  in  the 
treatment  of  gout  cases,  particularly  those  with  skin  complications. 
Among  these  are  Aix-la-Chapelle  in  Prussia,  Aix-les-Bains  in  Savoy, 
Harrogate  in  England,  Richfield  Springs,  Sharon,  and  Mt.  Clemens 
in  this  country,  and  St.  Catherine's  in  Canada. 

Uric-acid  Solvents. — As  has  already  been  stated,  these  preparations 
have  not  borne  out  the  claims  made  for  them  when  they  were  first 
introduced  into  the  therapy  of  gout.  This  has  resulted  from  the  false 
conception  that  the  preparations  would  dissolve  uric  acid  in  the  system 
in  the  same  way  they  would  in  a  test-tube  in  the  laboratory. 

For  a  number  of  years  certain  organic,  nitrogen-containing  bases 
belonging  to  the  diamins  possessed  a  considerable  reputation.  These 
included  piper azin  (diethylendiamin) ,  lycetol  (dipropylendiamin) ,  and 
lysidin,  another  diamin.  It  is  a  useless  expense  to  prescribe  these 
preparations. 

Urotropin  (hexamethylentetramin) ,  first  introduced  by  Nicolaier, 
possessed  a  high  reputation  for  a  number  of  years  as  a  uric-acid  solvent. 
In  the  organism  urotropin  yields  formaldehyd.  A  small  part  of  this 
formaldehyd  is  ehminated  in  the  urine  in  combination  with  uric  acid 
as  diformaldehyd  urate,  which  is  said  to  be  very  soluble.  At  first  it 
was  thought  that  urotropin  would  be  of  great  service  in  dissolving 
uric-acid  calcuH  in  the  kidneys.  Such  has  not  proved  to  be  the  case, 
however.  Quantitative  determinations  of  the  uric  acid  after  uro- 
tropin administration  show  practically  no  increase  in  its  output.  As 
a  uric-acid  solvent  the  drug  is  now  but  little  used.  As  a  urinary 
disinfectant  it  possesses  undoubted  value. 

Intestinal  Eliminants. — There  is  no  definite  proof  that  the  adminis- 
tration of  laxatives  or  purgatives  increases  the  output  of  uric  acid  by 
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way  of  the  intestinal  tract.  It  is  important,  however,  to  keep  the 
bowels  moving  freely.  For  this  purpose  the  salines,  such  as  sodium 
sulphate,  sodium  phosphate,  magnesium  sulphate,  Hunyadi  water, 
and  Carlsbad  salts,  are  most  serviceable. 

II.  Treatment  of  the  Acute  Paroxysm  and  Other  Manifestations 
of  the  Disease. — Management  of  Acute  Attack. — Local. — The  joints 
should  have  absolute  rest  and,  where  possible,  should  be  elevated. 
Warm  fomentations  usually  give  a  good  deal  of  comfort.  Warm 
compresses  kept  moist  with  solutions  containing  opium  give  consider- 
able rehef.  For  this  purpose  lead  and  opium  lotion  or  Fuller's  lotion 
(carbonate  of  soda,  6  drams;  laudanum,  i  ounce;  glycerin,  2  ounces; 
and  water,  to  make  9  ounces)  may  be  used.  The  hot-air  treatment 
sometimes  gives  rehef.  With  the  acute  symptoms  gentle  massage 
may  be  started. 

Dietetic. — During  the  acute  attack  the  food  should  be  purin-free, 
as  indicated  in  the  section  on  Diet. 

Medicinal. — In  some  cases  the  pain  is  so  severe  that  it  is  necessary 
to  resort  at  once  to  morphin,  up  to  ^-grain  doses  hypodermatically. 
This  should  be  used  only  when  absolutely  necessary.  A  brisk  sahne 
purge  should  be  administered  at  the  onset, 

Colchicum  is  the  drug  which  general  experience  has  shown  to  give 
greatest  relief  in  the  acute  attack.  It  is  usually  very  prompt  in  reUev- 
ing  the  severe  pain.  Its  mode  of  action  is  not  definitely  estabhshed, 
but  it  probably  exerts  its  beneficial  effect  through  its  action  as  a  chola- 
gog,  as  Rutherford  has  shown.  The  wine  of  colchicum  is  the  prepa- 
ration generally  prescribed.  In  this  country  the  wine  of  the  seeds  is 
no  longer  official,  so  that  the  wine  of  the  root  is  the  preparation  dis- 
pensed. It  has  been  claimed  by  some  that  to  secure  the  best  results 
colchicum  should  be  given  in  doses  sufficiently  large  to  produce  purga- 
tion. Others  hold  that  this  is  not  necessary.  The  dose  of  the  wine  of 
the  root  is  from  15  to  30  minims  (i  to  2  c.c).  My  custom  is  to  start 
with  20-minim  doses  every  two  hours  for  eight  or  ten  doses.  If  it  is 
going  to  have  the  desired  effect  in  reducing  the  pam,  it  will  usually  do 
so  by  the  end  of  such  a  course.  After  that  I  generally  continue  it  in 
20-minim  doses  every  four  hours  for  three  or  four  days.  Colchicin 
in  5-Vgrain  (0.0013  gm.)  doses  may  be  used  as  a  substitute  by  mouth  or 
hypodermatically.  A  favorite  recent  remedy  is  salicylate  of  colchicin, 
in  doses  of  5  minims  (0.33  c.c),  given  in  capsules  or  perles  at  the  same 
intervals  as  the  wine. 

Salicylate  of  sodium  may  also  be  tried  for  the  relief  of  the  pain,  and 
is  even  preferred  to  colchicum  by  Tyson  and  others.  It  should  be 
given  in  15-grain  (i  gm.)  doses  every  two  hours  at  first,  and  the  dose 
reduced  with  the  relief  of  the  pain.  Bohland,  Herter  and  Smith, 
Schreiber  and  Waldvogel  found  that  salicylates  increase  the  output  of 
the  uric  acid.  Aspirin  (acetyl-salicyhc  acid)  may  be  used  as  a  substi- 
tute in  the  same  sized  doses.  In  my  own  personal  experience  the 
sahcylates  are  not  so  prompt  in  reheving  the  pain  as  in  rheumatism, 
nor  are  they  as  effectual  as  colchicum. 
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In  case  the  above  remedies  fail  to  relieve  the  pain,  some  of  the 
other  analgesics  may  be  tried. 

Treatment  of  the  Complications  of  Gout. — Retrocedent  or  Suppressed 
Gom/.— Coincident  with  the  disappearance  or  improvement  of  the 
local  symptoms^  remarkable  internal  manifestations  may  occur. 
These  consist  of  pain,  vomiting,  diarrhea,  and  great  depression,  and 
death  may  occur  during  the  attack.  There  may  be  dehrium,  coma,  or 
even  apoplexy.  Uremia  is  undoubtedly  responsible  for  some  of  these 
features.  The  treatment  is,  on  the  whole,  unsatisfactory.  The 
condition  must  be  reheved  symptomatically,  and  efforts  may  be  made 
to  induce  a  true  external  attack  by  hot  mustard  foot-baths  and  sina- 
pisms. As  champagne  is  the  wine  most  frequently  responsible  for  an 
acute  attack,  it  has  even  been  suggested  to  give  the  patient  a  pint  of 
this  beverage. 

Arteriosclerosis  and  Myocarditis.- — The  usual  measures  prescribed 
in  these  conditions  are  appHcable  here.  For  the  headaches  and  high 
pulse  tension  of  arteriosclerosis  the  nitrites  are  indicated  and  often 
give  prompt  rehef. 

Gouty  myocarditis  is  a  serious  condition,  and  is  not  infrequently 
the  cause  of  death.  Digitalis,  strophanthus,  etc.,  should  be  pre- 
scribed. I  wish  to  emphasize  my  personal  behef  that  more  injury 
than  good  results  from  ordering  gout  cases  with  serious  myocardial 
disease  to  Nauheim  and  such  places  for  the  bath  treatment.  Any 
good  resulting  from  the  baths — and  benefit  does  not  invariably  result — 
is  more  than  offset  by  the  injury  occasioned  by  the  fatigue  of  a  long 
journey. 

Chronic  Nephritis  and  Uremia. — Uremia  from  contracted  kidneys 
is  the  commonest  cause  of  death  in  gout.  The  dietetic  treatment  in 
cases  with  advanced  renal  degeneration  is  most  important,  and  in 
these  cases  a  further  restriction — or  even  a  complete  exclusion — of  the 
proteids  is  indicated.     The  other  usual  remedies  are  here  applicable. 

Gouty  Glycosuria. — Fortunately,  the  glycosuria  in  gout  is  of  a 
mild  type,  and  may  last  for  years  without  increasing  in  severity,  and 
usually  no  symptoms  directly  referable  to  the  glycosuria  are  suffered 
from.  It  is  usually  readily  amenable  to  dietetic  treatment.  A 
complete  and,  as  a  rule,  a  partial  restriction  of  the  carbohydrates 
almost  invariably  clears  up  the  glycosuria.  Patients  with  this  com- 
pHcation  should  be  instructed  to  materially  restrict  their  carbohy- 
drates. 

Treatment  of  Irregular  Gout. — The  term  irregular  gout  is  applied 
to  a  motley,  ill-defined  group  of  symptoms  occurring  in  members  of 
gouty  families,  but  in  whom  the  true  articular  features  have  never 
manifested  themselves.  The  victims  have  usually  lived  not  wisely, 
but  too  well,  and  have  eaten  and  drunk  largely  and  have  lived  seden- 
tary hVes.  Many  of  these  symptoms  require  no  special  treatment,  and 
are  likely  to  be  relieved  by  having  the  patient  follow  the  dietetic  and 
hygienic  treatment  already  outlined. 

For  the  cutaneous  eruptions, — the  arthritides  of  the  French, — which 
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usually  take  the  form  of  an  eczema,  the  sulphur  baths  and  the  sulphur 
waters  internally  are  indicated.  The  nature  of  the  local  treatment 
will  depend  upon  the  exact  character  of  the  skin  lesion. 

Gastro-intestinal  disorders  are  common.  For  the  dyspepsia,  so- 
called  torpid  Uver,  and  constipation,  the  saline  aperients  are  indicated. 
Himyadi  water,  the  Carlsbad  salts,  or  sodium  phosphate  should  be 
prescribed.     The  proper  regulation  of  the  diet  is  of  utmost  importance. 

Gouty  persons  are  prone  to  uric-acid  calculi,  Jerome  Cardan  to  the 
contrary  notwithstanding.  We  have  no  satisfactory  medicinal  uric-acid 
solvent.  The  patient  should  drink  very  freely  of  water  or  of  some 
good  alkaline  mineral  water.  The  urine  should  be  kept  alkaline  by 
the  administration  of  potassium  bicarbonate  or  potassium  acetate. 

Of  the  nervous  features,  headache  and  migraine  attacks  are  the 
most  frequent.  Haig  insists  on  the  cutting  off  of  the  proteid  food  in 
these  cases.  If  the  pulse  tension  be  high,  the  nitrites  should  be  given. 
Severe  cramps  in  the  extremities  and  even  in  the  thoracic  and  abdom- 
inal muscles  are  often  very  annoying.  Massage  and  the  administra- 
tion of  moderate  doses  of  potassium  iodid  may  give  some  rehef  to 
this  symptom. 


LITHEMIA.    URIC-ACID  DIATHESIS 
By  Thomas  B.  Futcher,  M.B. 

The  terms  lithemia  and  uric-acid  diathesis  are  usually  applied 
to  a  group  of  ill-defined,  obscure  symptoms  for  which  the  physician 
can  find  no  satisfactory  cause.  The  diagnosis  is  more  apt  to  be  made 
if  a  deposit  of  uric-acid  crystals  happens  to  be  found  in  the  urine. 
These  two  supposed  conditions  constitute  a  "scrap-basket"  into  which 
the  practitioner  is  only  too  willing  to  cast  a  group  of  symptoms  for 
which  he  can  find  no  obvious  cause.  It  is  usually  merely  an  admission 
on  our  part  that  we  do  not  know  what  is  wrong  with  our  patient.  The 
symptoms  usually  covered  by  the  two  terms  are  supposed  to  be  due  to 
an  excess  of  uric  acid  in  the  circulating  blood.  There  seems  no  scienti- 
fic basis  for  this  opinion — one  based  on  quantitative  determinations. 
A  diagnosis  of  uric-acid  diathesis,  based  on  the  finding  of  macroscopic 
urates  and  uric-acid  crystals  in  the  urinary  sediment,  coincident  with 
the  appearance  of  the  symptoms,  is  poorly  founded.  The  appearance 
of  a  uric-acid  sediment  in  the  urine  does  not  necessarily  mean  that 
there  is  an  excess  of  the  acid  in  the  blood,  for  the  power  of  the  urine  to 
hold  uric  acid  in  solution  depends  upon  several  factors,  viz.,  the  amount 
of  water  taken,  the  amount  of  the  urinary  pigments,  and  the  percent- 
age of  the  various  salts  of  the  urine.  For  these  reasons  the  amount  of 
uric  acid  in  the  urine  may  actually  be  below  normal  for  the  twenty- 
four  hours,  and  yet  be  precipitated  as  a  sediment.  The  precipitation 
is  very  often  due  to  the  fact  that,  with  the  onset  of  the  particular 
group  of  symptoms  complained  of,  the  patient  drinks  much  less  fluid 
than  ordinarily,  thus  rendering  the  urine  less  capable  of  holding  the 
uric  acid  in  solution.  There  are  certain  health  resorts  in  this  country 
to  which  neurasthenics  and  others  with  various  vague  aches  and  pains 
go  for  treatment,  and  these  are  almost  invariably  told  that  "their 
blood  is  full  of  uric  acid."  They  rather  like  to  be  told  this.  They  are 
pleased  to  be  able  to  say  that  their  symptoms  are  due  to  an  excess  of 
uric  acid  in  the  blood.  In  the  majority  of  these  cases  there  is  no  ap- 
parent justification  for  the  diagnosis,  and  it  is  very  difficult  to  dis- 
abuse the  patient's  mind  of  this  idea. 

It  is  the  desire  of  the  writer  to  help  to  discourage  the  all  too  prev- 
alent use  of  the  terms  lithemia  and  uric-acid  diathesis.  It  is  better 
not  to  make  such  a  diagnosis  unless  the  particular  symptom  or  group 
of  symptoms  occurs  in  a  member  of  a  family  in  which  undoubted 
articular  gout  is  well  known  to  occur.  The"  symptoms  considered  in 
the  previous  section  under  the  treatment  of  irregular  gout  may,  with 
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a  certain  degree  of  justification,  be  regarded  as  manifestations  of  a 
uric-acid  diathesis. 

When  the  physician  is  inclined  to  make  a  diagnosis  of  a  uric-acid 
diathesis  as  the  probable  cause  of  obscure  symptoms  in  a  member  of  a 
family  in  which  true  gout  is  not  known  to  exist,  it  is  best  for  him  to 
treat  the  condition  symptomatically,  to  insist  on  the  patient  drinking 
plenty  of  water, — this  can  do  no  harm, — and  to  convince  himself  as 
soon  as  possible  that  his  diagnosis  is  wrong,  and  to  look  about  for  the 
true  cause  of  the  symptoms  complained  of. 


I 
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CHRONIC  ARTICULAR  RHEUMATISM 
By  Thomas  B.  Futcher,  M.B. 

This  name  is  almost  universally  applied  by  text-books  to  an  affec- 
tion of  the  joints  characterized  by  pain,  stiffness,  and  considerable 
thickening  and  deformity,  and  beheved  to  result  from  previous  attacks 
of  acute  or  subacute  articular  rheumatism. 

The  affection  is  stated  to  occur  usually  in  middle-aged  persons  of 
the  poorer  classes,  and  is  said  to  be  commonest  in  washerwomen  and 
day  laborers,  and  those  whose  occupations  expose  them  to  cold  and 
damp. 

The  writer  is  strongly  convinced  that  there  is  no  such  disease  as 
chronic  articular  rheumatism.  He  has  seen  many  cases  diagnosed 
as  such,  however,  but  he  has  yet  to  see  an  undoubted  case  of  chronic 
articular  rheumatism  that  has  followed  one  or  more  undoubted  attacks 
of  either  acute  or  subacute  articular  rheumatism.  Acute  articular 
rheumatism  is  not  a  disease  which  leads  to  permanent  disabihty  or 
deformity  of  the  joints.  There  is  practically  complete  restoration  of 
the  function  of  the  affected  joints  after  even  repeated  attacks  of  acute 
or  subacute  rheumatic  fever,  and  no  thickening  or  deformity  occurs. 

The  more  the  writer  sees  of  joint  aft'ections,  the  more  firmly  con- 
vinced he  is  that  the  diagnosis  of  chronic  articular  rheumatism  should 
be  abandoned.  This  also  seems  to  be  the  opinion  of  nearly  every  one 
who  is  specially  studying  joint  affections  at  the  present  day.  When  a 
physician  treats  a  patient  for  chronic  articular  rheumatism,  he  prac- 
tically convicts  himself  of  having  made  a  wrong  diagnosis. 

The  diseases  that  are  most  often  mistaken  for  chronic  articular 
rheumatism  in  their  order  of  frequency  are :  arthritis  deformans,  gout, 
gonorrheal  arthritis,  neuritis,  and  movable  sacro-ihac  synchondrosis. 
There  is  little  doubt  but  that  85  to  90  per  cent,  of  the  disabled  and 
deformed  joints  diagnosed  as  chronic  articular  rheumatism  are  really 
cases  of  arthritis  deformans,  the  most  of  the  remainder  being  gout 
cases. 

Rather  than  to  have  described  the  treatment  of  a  disease  which  he 

holds  does  not  exist,  the  writer  feels  that  he  will  have  accompHshed 

more  by  having  pointed  out  the  affections  that  are  oftenest  mistaken 

for  the  so-called  chronic  articular  rheumatism.     When  the  practitioner 

meets  with  a  case  which  he  has  heretofore  been  accustomed  to  call. 

chronic  articular  rheumatism,  he  should,  by  a  careful  study  of  the 

history  of  the  affection  and  of  the  character  of  the  deformity,  decide 

which  of  the  above  diseases  the  condition  rriost  probably  is,  and  treat 

it  accordingly. 
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By  Joel  E.  Goldthwait,  M.D. 

Arthritis  deformans  is  here  used  as  a  general  term,  and  in- 
cludes the  various  types  of  rheumatoid  disease,  which  are  described 
more  in  detail  by  Thomas  B.  Futcher  in  this  volume. 

CHRONIC  VILLOUS  ARTHRITIS  ("DRY  JOINT") 

Inasmuch  as  the  symptoms  in  this  type  of  disease  are  due  largely 
to  the  relaxed  folds  of  membrane  or  to  the  villi  which  form  as  the 
result  of  continued  irritation  within  the  joint,  the  surgical  treatment 
consists  in  the  protection  of  the  joint,  with  the  idea  of  lessening  the 
irritation  which  would  naturally  result  in  use  or  in  the  removal  of 
these  fringes,  either  by  absorption  from  pressure  or  by  operation. 

Non-operative  Treatment. — This  has  for  its  purpose  the  lessening 
of  the  irritation  within  the  joint  which  would  result  from  use,  and  at 
the  same  time  the  reduction  in  the  size  of  the  fringes,  so  that  the 
irritation  will  not  recur  as  soon  as  the  protection  is  removed. 

The  first  part,  or  the  lessening  of  the  irritation,  which  would  re- 
sult from  use  of  the  joint,  is  accomplished  by  the  limitation  of  the 
joint  action,  and  the  extent  to  which  this  is  carried,  whether  slight 
protection  or  complete  immobilization,  will  depend  upon  the  degree 
of  severity  in  the  individual  case. 

In  the  severe  cases  in  which  use  is  attended  with  much  pain  or  in 
which  the  joint  is  swollen,  as  is  frequently  seen,  owing  to  the  internal 
trauma  which  the  pinching  or  the  irritation  of  the  fringes  causes,  the 
joint  should  be  completely  immobilized.  If  this  is  necessary,  a 
plaster-of-Paris  bandage  is  probably  the  most  readily  adaptable,  al- 
though any  apparatus  which  controls  the  joint  motion  may  be  used. 
In  the  knee,  which  is  the  joint  most  commonly  affected,  the  bandage 
should  extend  from  the  ankle  to  the  groin.  In  the  majority  of  cases, 
however,  complete  fixation  is  not  necessary,  and  the  irritation  can 
be  controlled  sufficiently  by  the  use  of  less  rigid  supports.  Flannel 
bandages  of  generous  length  or  gauze  bandages  apphed  over  layers  of 
sheet-wadding,  from  the  mere  bulk  as  well  as  the  compression,  Hmit 
the  motion  and  necessarily  lessen  the  irritation.  Such  a  dressing  can 
be  made  still  more  rigid,  should  that  be  desired,  by  incorporating  in 
it  strips  of  heavy  felting  or  pasteboard.  In  the  case  of  much  pain  and 
sensitiveness  not  infrequently  much  rehef  is  obtained  by  having  the 
patient  wear  a  layer  of  rubber  dam  over  the  joint  under  the  flannel 
bandage  or  the  compression  dressing.     This  not  only  serves  to  make 

better  fixation,  but  the  effect  which  such  an  apphcation  has  upon  the 
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circulation,  of  which  the  local  perspiration  is  a  sign,  is  undoubtedly 
of  benefit.  The  warmth  of  such  a  dressing,  as  is  true  of  many  of  the 
heat  applications,  tends  to  relax  the  muscular  spasm  which  is  com- 
monly seen  in  any  joint  irritation,  and  by  so  doing  gives  some  relief. 
After  the  acute  swelling  and  sensitiveness  have  passed  and  more 
freedom  of  use  is  desired,  strapping  of  the  joint  with  adhesive  plaster 
is  of  considerable  value.  This,  in  the  knee,  is  of  particular  advantage. 
The  dressing  consists  of  strips  of  adhesive  plaster  about  one  inch 
wide,  applied  "crisscross"  from  just  below  the  tubercle  of  the  tibia 
to  a  little  above  the  patella.  The  strips  should  extend  from  the  bi- 
ceps tendon  on  the  outer  side  to  a  similar  point  on  the  inner  side  of  the 
leg,  and  should  be  drawn  as  tight  as  possible.  In  such  a  dressing, 
since  it  does  not  surround  the  leg,  the  posterior  tendons  are  not  inter- 
fered with  and  the  circulation  in  the  lower  leg  is  not  disturbed. 

In  connection  with  the  protection  of  the  joint,  everything  that  is 
possible  should  be  done  to  reheve  strain  or  other  influences  that  may 
have  been  factors  in  the  development  of  the  trouble,  and  at  the  same 
time  every  effort  should  be  made  to  improve  the  circulation  and  the 
general  tone  of  the  part  affected.  In  the  joints  of  the  lower  extremi- 
ties the  strains  resulting  from  weakening  of  the  arch  of  the  foot  are 
by  far  the  most  common,  and  whether  the  joint  affected  be  the  hip, 
the  knee,  or  the  joints  or  the  feet  themselves,  if  the  arch  is  abnormally 
low,  it  should  be  restored. 

For  the  increase  of  the  tone  of  the  part  massage  of  the  muscular 
groups  above  and  below  the  affected  joint,  together  with  light  massage 
of  the  joint  itself,  is  of  value.  Heat  is  also  of  value,  both  for  the  effect 
upon  the  circulation  and  for  the  relaxation  of  the  contracted  muscles, 
and  may  be  applied  in  many  ways,  such  as  hot  fomentations,  hot  air, 
the  so-called  baking  process,  hot  sand,  or  salt  bags,  etc.  The  stimu- 
lating bathing,  such  as  the  alternating  hot  and  cold  showers,  is  of  as- 
sistance in  increasing  the  strength,  and  so  also  is  electricity  if  regularly 
used. 

Operative  Treatment. — At  times  conservative  measures  fail  to 
give  more  than  temporary  relief,  and  because  of  the  size  of  the  villi 
or  their  location  the  joint  action  is  seriously  interfered  with.  In 
these  cases,  unless  it  is  decided  to  use  fixation  appliances  for  indefinite 
periods,  the  villi  should  be  removed  by  operation. 

In  the  knee,  which  is  the  joint  most  commonly  requiring  such 
treatment,  the  operation  consists  of  a  longitudinal  incision  at  the 
inside  or  the  outside  of  the  patella,  long  enough  to  expose  the  joint  for 
thorough  exploration.  If  the  incision  upon  one  side  of  the  patella 
does  not  satisfactorily  expose  the  joint,  a  similar  incision  should  be 
made  upon  the  other  side.  Through  these  the  entire  joint  can  be 
examined. 

The  "^/illi  are  most  commonly  seen  below  the  patella,  under  the 
patellar  tendon,  6r  along  the  edge  of  the  articular  surface  of  the  femur, 
these  having  been  formed  in  part  by  the  membrane  being  drawn  into 
the  articulation  by  the  movements  of  the  patella.     If  the  \dlli  have 
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existed  for  any  length  of  time,  fatty  degeneration  results,  and  in- 
stead of  loose  tabs,  not  infrequently  masses  of  fat  covered  with  a  thin 
layer  of  synovial  membrane  are  present.  These  latter  are  formed 
near  to  the  articulation,  and  so  loosely  attached  that  they  can  be 
drawn  into  it  during  action,  and  should  be  removed,  as  should  be  the 
tabs  or  distinct  vilU,  in  case  they  exist. 

After  the  removal  of  the  villi,  the  bleeding  should  be  controlled 
by  compression  or  by  flushing  the  joint  with  hot  water,  and  the  wound 
tightly  closed.  In  this  it  has  been  my  custom  to  use  a  buried  suture 
to  close  the  wound  in  the  synovial  membrane  and  the  capsule,  the 
skin  wound  being  closed  separately.  Over  this  is  apphed  a  large 
gauze  dressing  held  in  place  by  a  snugly  appUed  bandage.  No 
splints  are  used,  as  the  moderate  amount  of  motion  which  would  re- 
sult with  such  a  dressing,  with  the  patient  in  bed,  is  considered  an 
advantage  by  reducing  the  danger  of  adhesions.  The  first  dressing 
should  be  changed  at  the  end  of  a  week,  after  which  a  hghter  bandage 
is  used,  this  being  removed  each  day  for  passive  motion  and  stimulat- 
ing bathing.  At  the  end  of  two  weeks  the  patient  should  be 
allowed  to  walk  about,  the  bandage  being  continued  for  one  or  two 
weeks  longer  for  Ught  protection. 

Following  such  operations,  as  the  condition  for  wliich  the,  opera- 
tion was  performed  is  purely  mechanical,  the  joint  function  should  be 
normal  unless  there  has  been  some  complication. 

In  the  other  joints,  while  the  incisions  may  be  different,  the  prin- 
ciples of  treatment  are  the  same. 

ATROPHIC  ARTHRITIS  (RHEUMATOID  ARTHRITIS) 
The  surgical  treatment  of  this  type  of  joint  disease,  the  essential 
pathologic  feature  of  which  is  a  gradually  developing  and  progressive 
atrophy  of  the  joint  structures,  consists  chiefly  in  the  protection  of  the 
joint  during  the  active  stage  of  the  disease,  so  that  in  the  ultimate 
result  the  function  may  be  impaired  as  little  as  possible. 

Because  of  the  nature  of  the  pathology,  it  is  naturally  desirable  to 
keep  up  the  use  of  the  affected  joint  as  much  as  possible  during  the 
entire  course  of  the  disease,  since  by  so  doing  the  circulation  is  neces- 
sarily more  free  and  the  nutrition  of  the  part  consequently  less  im- 
paired. The  complete  immobilization  of  the  joint,  wliich  would  be 
indicated  in  some  of  the  other  types  of  joint  disease,  is  not  desirable 
in  this  type,  and  only  such  limitation  of  function  should  be  allowed  as 
would  be  necessary  to  control  the  joint  irritation.  For  this,  bandaging 
is  usually  sufficient,  entirely  without  the  use  of  spHnts.  If  the  joint 
is  much  swollen,  the  bandaging  should  be  applied  with  compression 
in  order  to  favor  the  absorption  of  the  fluid.  If,  after  a  reasonable 
period  of  compression,  the  fluid  in  the  joint  is  not  materiafly  less, 
aspiration  is  justifiable,  as  prolonged  distention  of  the  capsule  tends 
to  atrophy  and  consequent  weakening  of  the  joint.  If  aspiration  is 
to  be  performed,  full  surgical  precautions  should  be  taken  in  order  to 
prevent  the  possibility  of  sepsis.     Occasionally  after  the  fluid  has  been 
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drawn  off  in  this  way  the  swelling  recurs  as  the  joint  is  used.  This  is 
usually  due  to  the  fact  that  villi  or  synovial  fringes  have  formed  in 
connection  with  swelHng  of  the  membranes,  and  that  the  irritation 
which  is  occasioned  by  the  catching  of  these  fringes  is  sufficient  to 
produce  an  internal  trauma  and  cause  the  swelling.  At  other  times 
the  fibrin  in  the  fluid  is  precipitated,  and  masses  of  this  coagulated 
fibrin  act  also  as  irritants.  If  it  can  be  clearly  demonstrated  that 
either  of  these  conditions  is  present,  the  joint  should  be  opened  and 
the  fringes  or  the  coagula  removed.  The  operation  in  its  detail  is 
similar  to  that  described  under  Chronic  Villous  Arthritis. 

Not  infrequently  during  the  stage  of  swelling  vicious  attitudes  are 
assumed,  which,  if  preserved,  lead  to  undesirable  deformities  later. 
In  the  knee  flexion,  with  varying  degrees  of  subluxation,  is  fre- 
quently seen,  and  in  the  other  joints  deformities  of  like  character 
are  met  with.  The  fact  that  such  deformities  do  occur  should  be 
borne  in  mind  and  proper  measures  taken  to  prevent  them.  For  this, 
splints  should  be  used  in  order  to  overcome  contractures  which  may 
have  taken  place,  and  by  means  of  massage  and  manipulation  the 
muscles,  tendons,  and  ligaments  should  be  kept  in  as  near  the  normal 
tone  as  is  possible.  If  spKnts  are  to  be  used,  they  should  not  be  worn 
more  than  a  few  hours  at  a  time,  during  which  period  the  contracted 
tissues  are  stretched.  The  remainder  of  the  time  the  part  should  be 
kept  at  as  nearly  the  normal  function  as  is  possible. 

If  contractures  or  adhesions  have  taken  place,  these  should  be 
overcome  by  manipulation  under  an  anesthetic,  after  which  the  return 
to  function  should  be  as  prompt  as  possible,  in  order  to  stimulate  the 
circulation  and  consequently  improve  the  nutrition. 

In  the  extreme  cases  at  times,  in  spite  of  reasonable  care,  the  bone 
atrophy  is  marked,  and  in  the  repair  true  ankylosis  results.  When 
this  seems  evident,  the  position  of  the  bones  should  be  considered,  so 
that  when  the  ankylosis  has  taken  place,  the  use  of  the  part  may 
not  be  unnecessarily  impaired  or  the  deformity  unnecessarily  con- 
spicuous. 

During  the  entire  course  of  the  disease  it  is  to  be  remembered  that 
since  the  pathology  represents  a  progressively  developing  atrophy, 
measures  should  be  continually  employed  which  would  tend  to  im- 
prove the  nutrition  of  the  part,  and  consequently  lessen  the  amount 
of  atrophy  which  would  otherwise  develop.  For  this  purpose  the 
stimulating  forms  of  bathing,  massage,  electricity,  hot  air  (the  baking 
process),  etc.,  all  are  of  importance,  but  if  they  are  to  be  of  any  real 
use,  they  must  be  continued  during  the  entire  course  of  the  disease, 
and  the  best  results  are  undoubtedly  obtained  by  frequently  alternat- 
ing with  these  measures. 

HYPERTROPHIC  ARTHRITIS  (OSTEO-ARTHRITIS) 
The  important  pathologic  feature  of  tliis  type  of  joint  disease  is  a 
hypertrophy  of  the  cartilage  at  the  edge  of  the  articulations,  with  the 
ultimate  ossification  of  this  hj-pertrophied  tissue,  and  with  this  there 
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occasionally  is  a  similar  bone  hypertrophy  at  the  attachment  of  the 
ligaments  or  tendons. 

Many  of  the  symptoms  are  due  to  the  presence  of  tliis  hyper- 
trophied  tissue  acting  as  a  mechanical  irritant  within  the  joint. 

Such  being  the  case,  the  essential  feature  in  the  surgical  treatment 
of  this  type  of  disease  is  the  protection  of  the  joint  in  order  to  lessen 
the  irritation.  The  degree  of  protection  should  depend  naturally 
upon  the  extent  of  the  disease  and  the  acuteness  of  the  symptoms.  At 
times  complete  fixation  is  necessary,  while  at  other  times  sHght  pro- 
tection with  a  soft  bandage  may  be  sujEcient,  and  between  these  two 
extremes  the  degree  of  protection  may  vary  considerably.  The 
amount  of  support  required  in  a  given  case  can  usually  be  determined 
by  the  amount  of  pain,  the  support  being  appHed  in  sufficient  amount 
to  control  this  pain. 

Use  of  the  joint  without  pain  is  to  be  encouraged,  as  the  strength 
and  nutrition  of  the  joint  are  preserved  by  such  use.  On  the  other 
hand,  use  which  is  associated  with  pain  should  be  avoided,  since  the 
pain  is  an  indication  of  irritation,  which,  if  continued,  would  result  in 
an  extension  of  the  disease. 

In  the  finger-joints,  which  are  very  commonly  involved,  especially 
the  distal  row,  showing  as  Heberden's  nodes,  the  general  ad\dce 
should  be  given  to  avoid,  in  so  far  as  possible,  use  which  is  painful,  and 
while  this  in  many  cases  may  seem  to  be  impossible,  the  lessened  irri- 
tation which  results  from  considerate  use,  even  in  those  whose  fives 
are  active,  is  sufficient  to  be  of  real  importance  in  preventing  the  ex- 
tension of  the  disease.  A  convenient  form  of  splint,  in  case  such 
should  be  desirable,  is  made  by  ha\dng  fight  strips  of  steel  attached  to 
the  flexor  side  of  the  fingers  of  a  loose  fitting  glove.  This  prevents 
the  use  of  the  finger-joints,  but  at  the  same  time  allows  considerable 
use  of  the  hands.  Such  spfints  can  be  worn  at  night  and  as  much 
of  the  daytime  as  is  possible. 

For  the  wrist  or  elbow,  any  form  of  spfint  which  controls  its  ac- 
tion is  of  value.  In  the  shoulder,  if  the  process  is  at  all  acute,  the 
arm  should  be  fLxed  to  the  side  by  means  of  a  body  bandage  or  a  double 
sfing,  if  the  patient  is  to  be  allowed  up,  while  for  the  night,  or  when 
lying  down,  the  same  dressing  can  be  used,  or  the  arm  simply  placed 
upon  a  piUow,  which,  by  supporting  the  elbow  and  forearm,  prevents 
the  drag  upon  the  anterior  ligaments,  which  is  the  cause  of  much  of 
the  pain. 

In  the  foot  the  process  is  commonly  seen  about  the  great  toe- 
joint,  at  the  upper  edge  of  the  scaphoid,  or  at  the  attachment  of  the 
Achilles  tendon  and  the  plantar  fascia.  For  protection  of  these  parts 
firm  bandages,  at  times  stiffened  with  strips  of  felt  or  spfint  material, 
are  of  much  service,  while  the  strain  from  weight-bearing  is  lessened 
by  the  use  of  crutches  or  by  means  of  properly  adjusted  foot-plates. 

-n  the  knee  the  nodes  which  form  in  the  thickened  cartilage  and 
bone  along  the  edge  of  the  femoral  cartilage  and  the  edge  of  the  patella 
represent  marked  irritation  in  use,  and  frequently  catch  one  upon  the 
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other,  causing  the  locking  or  catching  sensations  so  often  described. 
To  control  the  irritation  in  the  extreme  cases  complete  fixation  may  be 
necessary  during  the  acute  period.  In  the  mild  cases  flannel  or  com- 
pression bandages,  by  their  compression  and  from  the  mere  bulk, 
frequently  control  the  irritation  sufficiently.  For  this  same  purpose 
the  adhesive-plaster  strapping  is  of  much  value,  and  is  appKed  as  has 
been  described  in  the  article  on  Chronic  Villous  Arthritis. 

In  the  hip,  which  is  probably  the  hardest  joint  to  control  satis- 
factorily, complete  fixation  with  plaster-of-Paris  or  stiffened  leather 
spica  bandages  in  the  extreme  cases  is  necessary.  In  the  milder  cases 
more  flexible  supports,  such  as  flannel  spica  bandages,  may  be  ade- 
quate, but  in  all  the  principle  of  treatment  is  the  same — i.  e.,  protec- 
tion and  restriction  of  use  during  the  active  or  painful  stage. 

In  the  spine,  which  is  quite  commonly  involved,  the  same  prin- 
ciple holds,  and  the  mode  of  application  depends  upon  the  portion  of 
the  spine  involved.  In  the  cervical  region  the  Thomas  collar  is 
probably  the  most  practical.  This  can  be  made  of  almost  any  mate- 
rial, the  idea  being  to  have  a  dressing  of  sufficient  bulk,  so  that  the 
motions  of  the  head  and  neck  are  restricted.  The  most  perfect  form 
of  coUar  is  made  of  leather  board  cut  out  so  as  to  conform  to  the  shape 
of  the  neck  and  shoulders,  the  edges  of  which  should  be  padded,  and, 
when  covered,  can  be  laced  in  the  back.  Such  a  dressing,  if  well 
fitted,  can  be  almost  entirely  concealed  in  the  ordinary  costume  of 
man  or  woman. 

If  the  region  of  the  spine  involved  is  lower  down,  if  in  the  lumbar 
or  lower  half  of  the  dorsal  region,  jackets  made  of  plaster-of-Paris  or 
stiffened  leather  are  the  most  desirable  if  the  process  is  at  all  acute. 
If  not  acute,  or  for  convalescent  support  in  the  acute  cases,  corsets 
made  of  canvas  or  heavy  webbing  are  sufficient.  If  the  disease  is  in 
the  upper  dorsal  region,  braces  such  as  might  be  used  for  Pott's  disease 
are  at  times  indicated. 

Operative  Treatment. — The  operative  treatment  of  the  h\'per- 
trophic  form  of  arthritis  consists  simply  in  the  removal  of  such  nodes 
or  synovial  fringes  as  m.ay  have  formed,  and  which,  by  their  presence, 
interfere  wath  the  joint  action.  In  many  joints  this  is,  of  course,  not 
possible,  but  in  others,  especially  the  exposed  joints,  such  as  the  wrist, 
elbow,  knee,  and  ankle,  such  operations  are  desirable.  The  opera- 
tion in  the  given  case  depends,  of  course,  upon  the  location  and  ex- 
tent of  the  disease,  but  the  principle  should  be  thoroughly  to  remove 
the  thickening  which  is  particularly  interfering  with  the  joint  action, 
being  careful  to  avoid  any  unnecessary  irritation  of  the  joint.  In  these 
cases  there  is,  of  course,  no  need  of  drainage,  and  the  after-treatment 
should  consist  of  immobilization  for  three  or  four  days,  after  which 
gentle  passive  motion  should  be  started  and  gradually  continued  until 
the  maximum  amount  is  reached. 


SURGICAL   TREATMENT   OF   ARTHRITIS   DEFORMANS  II3 


INFECTIOUS  ARTHRITIS-RHEUMATISM 

Inasmuch  as  the  joint  symptoms  in  this  type  of  disease  may  be 
produced  by  a  large  number  of  different  organisms,  the  special  features 
demanding  surgical  interference  necessarily  vary  considerably.  In 
the  mild  forms,  all  that  is  necessary  is  the  protection  of  the  affected 
joint  during  the  active  stage  of  the  disease,  in  order  to  prevent  de- 
formities, either  contractures  or  dislocations,  which  may  result  from 
attitudes  assumed  during  this  inflammatory  stage.  After  the  in- 
flammatory stage  has  subsided,  if  adhesions  have  resulted,  they  should 
be  freed  by  manipulation;  and  if  deformities  have  resulted,  they  should 
be  overcome,  and  the  joint  function  restored  to  as  nearly  the  normal 
as  possible. 

Not  infrequently  in  this  type  of  disease  the  joint  swelHng  and  ten- 
derness persist  for  a  long  time  after  the  acute  symptoms  have  sub- 
sided, due  to  the  fact  that  villi  have  formed  as  the  result  of  the  action 
of  the  organisms  in  the  synovial  membrane,  or  that  the  fibrin  in  the 
joint  fluid  is  coagulated.  These  two  features  mechanically  keep  up 
the  irritation  within  the  joint,  and  the  pain  and  swelKng  are  continued, 
not  because  of  the  original  inflammation,  but  because  of  the  mechan- 
ical presence  of  these  irritants.  At  times  these  features  are  so  sUght 
that,  by  means  of  bandaging  and  strapping,  they  can  be  sufficiently 
controlled.  At  other  times  incisions  are  necessary  for  their  removal, 
and  the  special  technic  in  a  given  case  would  depend  upon  the  joint 
affected  and  upon  the  location  of  the  villi.  In  certain  of  the  cases  of 
infectious  arthritis  the  organisms  which  are  present  in  the  given  joint 
or  joints  are  of  such  virulence  that  profound  constitutional  distur- 
bances result.  In  these  cases  there  may  be  marked  infiltration  of  the 
capsule  and  all  the  periarticular  structures,  or  with  certain  of  the  or- 
ganisms definite  suppurative  changes  may  develop.  In  these  cases 
surgical  interference  is  indicated  as  soon  as  it  is  definitely  determined 
that  the  symptoms  will  not  subside  under  conservative  treatment. 
In  the  suppurative  cases  the  evidences  of  suppuration  are  usually  ap- 
parent, so  that  the  need  of  incision  is  beyond  question.  In  the  cases 
in  which  the  articular  and  periarticular  structures  are  infiltrated,  with 
marked  suffering,  but  without  evidences  of  suppuration,  the  operation 
should  be  performed  in  order  to  prevent  the  further  infiltration  of  the 
tissues  and  the  consequent  thickening  of  the  capsule,  which  would 
finally  result,  in  these  cases,  in  stiffened  joints. 

The  spine,  which  is  very  frequently  affected  in  connection  v^^ith  the 
various  infections,  such  as  typhoid,  gonorrhea,  grip,  etc.,  should  be 
fixed  during  the  active  stage  of  the  process.  For  this  purpose  the 
plaster-of-Paris  jacket  is  the  most  satisfactory,  and  it  should  be  con- 
tinued until  the  acute  symptoms  subside.  In  case  abscesses  result, 
as  they  do  in  certain  virulent  forms,  they  should  be  drained  as  soon  as 
their  existence  or  location  can  be  determined. 

In  the  other  joints  the  principles  which  have  been  stated  should 
be  adapted  to  the  part  and  the  individual. 
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DISEASES  OF  THE  NOSE  AND  THROAT 
By  Charles  W.  Richardson,  M.D. 


ACUTE  RHINITIS 

Acute  rhinitis  is  an  acute  inflammation  of  the  mucous  membrane 
lining  the  nasal  cavities.  An  acute  catarrhal  inflammation  of  the 
nasal  chambers  is  attended  with  the  usual  pathologic  changes  and 
cHnical  manifestations  which  characterize  acute  inflammation  of  the 
mucous  membrane  in  general,  presenting  in  the  nasal  chambers,  how- 
ever, alteration  due  to  the  participation  of  the  submucous  turbinal 
tissue  in  the  inflammatory  process.  It  is  also  to  be  noted  that  the 
inflammatory  activity  is  very  rarely  hmited  to  the  nasal  chambers. 
Extensions  most  frequently  take  place  to  the  pharynx  and  larynx,  to 
the  Eustachian  tube,  and  through  them  to  the  middle  ear,  and  less 
frequently  to  the  accessory  cavities  of  the  nose,  as  the  antral,  frontal, 
ethmoid,  and  sphenoid  sinuses. 

The  occurrence  of  acute  rhinitis  at  certain  periods  of  the  year  in 
apparent  epidemic  form  would  seem  to  lend  support  to  the  theory 
that  it  must  have  a  specific  origin.  A  host  of  rhinologists  have  striven 
to  isolate  a  micro-organism  as  the  infectious  agent  in  producing  acute 
rhinitis,  but  their  efforts  have  been  unavailing.  While  it  is  possible 
that  acute  rhinitis  may  be  an  infectious  disease,  no  one  has  yet  dis- 
covered the  acceptable  micro-organism,  nor  has  it  been  possible  by 
inoculation  with  the  serous  exudate  from  the  affected  nasal  cavities 
to  produce  the  disease.  The  most  probable  reason  why  acute  rhinitis 
is  so  prevalent  during  the  late  fall  or  early  spring  is  because  the 
atmospheric  conditions  are  then  most  favorable  to  the  excitation  of 
cold-catching,  and  because  the  greater  number  of  people  are  unpre- 
pared, or  neglect  the  necessary  hygienic  rules  as  to  clothing,  diet,  and 
the  heating  of  their  homes,  thus  rendering  themselves  susceptible  to 
the  action  of  these  altered  atmospheric  conditions. 

An  acute  rhinitis  is  a  self-hmiting  disturbance,  terminating  in  more 
or  less  complete  return  to  the  normal  in  from  four  days  to  a  week.  It 
is  attended  with  characteristic,  local  and  systemic  symptoms,  the 
severity  of  the  latter  varying  greatly  in  different  attacks.  The 
prognosis  is  very  favorable  as  to  recovery.  Caution  should  be  exer- 
cised as  to  the  prognosis  in  the  very  young  and  in  the  aged,  as  extension 
may  give  rise  to  serious  involvement  of  pulmonary  organs. 
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Treatment. — A  most  important  feature  in  the  treatment  of  acute 
rhinitis  is  the  teaching  of  our  patients  to  become  practically  immune  to 
this  ailment.  They  must  be  taught  the  ordinary  hygienic  rules  with 
regard  to  the  body  and  its  proper  regulation;  the  character  of  the  food 
they  must  eat;  the  clothing  they  must  wear;  and  the  protection  of 
which  they  must  avail  themselves  during  the  changeable  atmospheric 
conditions.  A  moderately  cool  bath,  between  55°  and  65°  F.,  taken 
on  arising  in  the  morning,  acts  as  a  dehghtful  tonic  and  stimulant,  and 
renders  one  markedly  immune  to  ordinary  atmospheric  changes. 
The  underclothing  forms  also  an  important  feature  in  connection  with 
prophylaxis.  I  find  that  most  of  those  I  observe  either  clothe  them- 
selves too  warmly  or  too  lightly.  I  find  that  of  all  underwear  the 
linen-mesh  is  the  form  that  is  the  most  protective,  the  most  hygienic, 
and  the  most  suitable  for  temperate  cUmates.  Proper  regard  should 
be  had  to  footwear.  It  is  more  frequently  through  our  feet  that  we 
contract  cold  than  through  other  means.  The  shoes  for  out-of-door 
wear  should  have  thick  soles,  and,  when  permitted  to  become  wet  or 
damp,  should  be  immediately  changed.  Rubber  overshoes  should 
always  be  worn  on  a  damp  or  rainy  day.  All  wrappings  about  the 
neck,  consisting  of  mufflers,  scarfs,  and  feather  or  fur  boas,  should  be 
discarded.  The  amount  and  character  of  exercise  in  proportion  to 
the  need  of  the  individual  should  be  indicated.  All  chronic  changes 
within  the  nasal  chambers  should  be  corrected,  deflected  septae 
straightened,  and  spurs  removed. 

It  is  greatly  to  be  deprecated  that  an  acute  rhinitis  is  considered 
such  a  trivial  afifair  by  the  average  layman,  and  that  it  is  permitted, 
in  the  large  proportion  of  cases,  to  follow^  its  own  course  without  effort 
to  bring  about  a  perfect  resolution.  It  would  be  well  if  we  could 
educate  the  laity  as  to  the  seriousness  of  neglected  acute  rhinitis  and 
the  importance  of  bringing  it  to  a  quick  resolution.  It  seems,  during 
the  early  stage,  that  there  is  no  doubt  that  the  attack  can  be  speedily 
brought  to  resolution  by  resorting  to  the  abortive  treatment.  The 
patient  should  be  put  to  bed,  or,  at  least,  confined  for  twenty-four  or 
forty-eight  hours  within  doors.  This  confinement  is  not  always 
possible,  but  it  is  desirable,  when  practicable.  The  important  part 
in  the  early  treatment  is  the  restoration  of  the  equilibrium  in  the  dis- 
turbed action  of  the  skin  and  the  other  organs  of  ehmination;  this  is 
best  accompKshed  through  active  diaphoresis  and  local  depletion. 
The  diaphoresis  can  be  as  well  excited  by  the  administration  of  a  copi- 
ous draft  of  a  tasteful  hot  drink  as  through  the  agency  of  drugs. 
The  diet  should  be  limited  to  food  of  a  strictly  Kquid  character.  A 
Dover's  powder  of  10  grains,  or  5  grains  of  bromid  of  quinin,  may  be 
given  at  bedtime.  As  a  good  derivative,  as  well  as  for  its  active 
depletory  effect,  calomel  in  divided  doses,  followed  by  a  saline  purge 
in  the  morning,  materially  aids  the  resolution.  Especially  is  calomel 
of  value  when  rhinitis  is  apparently  due  to  errors  of  diet  or  disturbance 
of  digestion.  For  purposes  of  active  local  depletion,  I  know  of  no 
remedy  that  acts  so  thoroughly  as  a  tablet  of  ^  grain  of  chlorid  of 
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sodium  introduced  in  each  nasal  chamber,  as  suggested  by  Kyle. 
When  the  patient  cannot  be  confined  absolutely  to  the  house,  but  is 
able  to  remain  within  doors  the  greater  portion  of  the  day,  I  have 
found  codein  and  ammonia  carbonate,  in  cherry-laurel  water,  by  its 
mild  diaphoretic  action,  to  accomplish  great  good.  The  solution  is 
administered  as  follows: 

I^.      Codeinae gr.j  (0.06) 

Ammonias  carbonatis  gr.  xxiv      (1.50) 

Syrupi  tolutani 5  vj         (24.00) 

Glycerinae 3  iv         (16.00) 

Aquffi  laurocerasi ad  q.  s.  5iij  (90.00) 

Sig. — Teaspoonful  every  hour  until  fourth  dose,  then  every  two  hours. 

For  rehef  of  head  pain,  I  find  that  appKcations  as  hot  as  can  be 
borne,  and  apphed  as  continuously  as  possible  to  the  forehead,  afford 
the  greatest  relief.  If  the  abortive  treatment  fails,  as  it  will  in  many 
cases,  the  further  treatment  must  be  symptomatic.  The  bowels 
should  be  kept  freely  evacuated,  with  morning  and  evening  doses  of 
a  tablespoonful  of  effevescing  sodium  phosphate.  Acute  rhinitis 
occurring  in  the  Hthemic  can  be  best  combated  by  a  strict  dietary  and 
the  administration  of  lithia  and  sodium  phosphate.  In  the  rheumatic, 
the  constitutional  treatment  should  be  the  salicylates,  or  salicin; 
in  the  malarial,  brisk  purging  with  calomel,  followed  by  the  administra- 
tion of  quinin.  Should  the  distention  of  the  turbinates  be  so  great  as 
to  give  rise  to  distressing  symptoms,  temporary  relief  may  be  afforded 
through  the  appHcation  of  suprarenal  extract.  Suprarenal  extract 
depletes  through  contraction  of  the  turbinal  vascular  tissue.  It  may 
be  used  by  spraying,  or,  better,  by  saturating  pledgets  of  absorbent 
cotton  with  the  solution  and  introducing  these  into  the  nasal  chamber, 
where  they  are  allowed  to  remain  a  few  moments,  after  which  the 
cotton  is  removed.  Suprarenal  extract  is  a  most  advantageous  drug 
for  depletion  by  contraction,  as  it  has  even  a  more  thorough,  as  well 
as  more  prolonged,  action  than  cocain,  and  is  unattended  with  any 
of  the  dangers  of  the  latter  drug.  The  suprarenal  extract  can  be  used 
comparatively  freely,  as  it  does  not  seem  to  have  any  unpleasant 
constitutional  effects  when  thus  used  locally.  It  is  best  used  according 
to  the  following  formula,  as  suggested  by  Ingals: 

•I^.     Adrenals .' 3  j  (4-oo) 

Acidi  borjci gr.  xv  (i.oo) 

Aquae  camphorse  (hot) 5j  (32.00) 

Aquae  destillatae  (hot) 5  j  (32.00) 

M.     Macerate  for  four  hours,  then  filter. 

I  should  advise  due  caution  in  the  use  of  adrenalin,  for  the  reason 
that  it  occasionally  excites  most  violent  paroxysms  of  sneezing,  which 
may  continue  for  several  hours. 

In  the  second  stage,   attended  with  the  profuse  mucopurulent, 
discharge,  I  find  that  the  spraying  of  the  nose  with  a  mild  alkaline 
tepid  solution  three  or  four  times  daily  gives  marked  reUef.     This 
solution  may  consist  of  bicarbonate  and  biborate  of  soda,  5  grains  of 
each  to  the  ounce  of  tepid  water;   and  a  solution  equally  as  good  for 
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the  same  purpose  can  be  made  by  dissolving  one  of  the  nasal  plasma 
tablets  in  two  ounces  of  tepid  water,  A  very  comforting  solution  for 
this  purpose  can  be  made  by  dissolving  5  grains  of  sodium  chlorid 
to  the  ounce  of  tepid  milk.  Another  excellent  solution  is  a  3  per  cent, 
solution  of  boric  acid.  After  a  thorough  cleansing  with  one  of  the 
above  solutions,  the  appUcation  twice  daily  of  a  menthol-camphor-iodin 
solution,  in  which  benzoinol  or  other  form  of  refined  petroleum  is 
the  menstruum,  not  only  adds  greatly  to  the  comfort  of  the  patient,  but 
also  aids  materially  in  bringing  about  resolution.  If  the  local  condi- 
tion seems  to  be  following  a  protracted  course,  in  spite  of  agents 
employed,  it  is  wise  to  use  some  mild  astringent  in  aqueous  solution 
to  aid  in  bringing  about  resolution.  The  two  best  agents  of  this  class 
are  either  i  percent,  solution  of  silver  nitrate,  or  chlorid  of  zinc.  The 
acute  rhinitis  occurring  in  early  infancy  is  an  extremely  distressing 
affection,  as,  through  its  obstruction  to  normal  respiration,  it  interferes 
seriously  with  the  sleep,  prevents  the  ingestion  of  food,  and  may,  by 
impairing  the  nutrition,  give  rise  to  other  serious  compHcations. 
Great  relief  can  be  given  these  Kttle  sufferers  by  irrigating  the  nasal 
chambers  with  a  tepid  alkaline  solution  introduced  by  means  of  an 
eye-dropper.  The  head  is  well  held  and  the  tip  of  the  eye-dropper 
is  introduced  just  within  the  vestibule  of  the  nose  and  the  solution 
forced  through  drop  by  drop  until  each  nasal  chamber  is  cleaned. 
The  use  of  the  alkaline  solution  can  be  followed  by  a  few  drops  of 
a  I  per  cent,  solution  of  camphor  in  benzoinol  or  albolene. 

EPISTAXIS 
In  order  to  understand  the  rationale  of  the  treatment  of  epistaxis, 
it  is  essential  to  have  a  thorough  knowledge  of  the  many  conditions 
which  may  give  rise  to  nasal  bleeding.  Among  the  etiologic  factors 
causing  nasal  hemorrhage  may  be  mentioned  traumatism,  foreign 
bodies,  internasal  operations,  anemia,  both  simple  and  pernicious, 
plethora,  purpura  hemorrhagica,  the  hemorrhagic  diathesis,  diseases 
of  the  heart,  Uver,  and  kidneys,  typhoid  and  relapsing  fever,  vicarious 
menstruation,  and  local  pathologic  changes  within  the  nasal  cavity. 
Among  the  local  conditions  infrequently  causing  nasal  hemorrhage 
may  be  mentioned  the  benign  and  mahgnant  growths,  such  as  angioma, 
angiosarcoma,  fibroma,  and  carcinoma.  By  far  the  most  frequent 
conditions  giving  rise  to  epistaxis  are  the  local  changes  in  the  nasal 
mucosa  covering  the  anterior  portion  of  the  cartilage  of  the  septum. 
Changes  in  the  mucosa  are  most  frequently  observed  in  nasal  chambers, 
presenting  a  moderate  deflection  of  the  septum  or  a  spur.  The  bleed- 
ing may  take  place  from  either  the  concave  or  the  convex  surface.  It 
is  at  times  due  to  thinning  of  the  mucosa,  which  has  been  produced 
by  the  frequent  picking  of  the  nose  to  remove  incrustation;  in  other 
cases,  to  a  thickening  of  the  mucosa,  with  marked  increase  of  the 
vascular  elements  of  the  membrane.  At  times  the  increase  of  the 
vascular  elements  of  the  mucous  membrane  is  so  marked  as  to  form 
a  small  bunch  of  vessels,  about  the  size  of  the  head  of  a  small  pin,, 
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standing  out  from  the  surface  of  the  mucosa,  visible  from  their  slight 
prominence  as  well  as  their  more  intensely  deep  red  hue.  Hemorrhage 
from  the  nose  ranges  from  a  few  drops  to  so  great  an  amount  as  to 
exsanguinate  the  patient.  Treatment  properly  carried  out  should 
always  arrest  the  flow  of  blood. 

In  the  treatment  of  nasal  hemorrhage,  first  consideration  should 
be  given  as  to  the  etiology  of  the  bleeding,  whether  it  is  of  constitu- 
tional, traumatic,  or  local  origin.  The  history  of  the  case,  the  condi- 
tion of  the  patient,  and  the  nianner  of  the  onset  of  the  hemorrhage, 
which  can  be  quickly  obtained,  will  serve  to  elucidate  these  points. 
Whatever  the  cause  of  the  hemorrhage,  the  nasal  cavities  should  be 
carefully  examined  under  good  illumination  before  any  blind  attempt 
is  made  to  arrest  the  hemorrhage.  One  important  point  to  remember 
is  that  frequently  recurring  hemorrhages  from  one  side  usually  indicate 
a  local  lesion,  while  hemorrhage  from  both  sides  would  rather  point 
to  some  systemic  origin.  Hemorrhage  from  systemic  disturbances  is 
also  usually  preceded  by  prodromal  symptoms,  such  as  fullness  in  the 
head,  vertigo,  throbbing  of  the  temples,  headache,  and  giddiness. 
In  those  hemorrhages  dependent  upon  systemic  disturbances  due 
attention  must  be  given  to  the  general  condition.  In  plethora  and 
in  certain  cardiac  conditions  it  may  be  expedient  to  allow  the  bleeding 
to  continue,  being  careful  to  see  that  not  too  much  blood  is  lost.  In 
hepatic  conditions  a  brisk  saKne  and  a  blister  over  the  Hver  are  oft- 
times  very  efficient  agents  in  arresting  the  persistent  oozing.  In 
diseases  of  the  kidney  and  the  various  forms  of  anemia  appropriate 
general  medication  should  be  carried  out  at  the  time  of  the  hemorrhage 
and  subsequent  thereto,  to  prevent  a  recurrence.  Frankel  cites  in- 
stances where  periodic  nasal  hemorrhages  were  arrested  by  the  admin- 
istration of  large  doses  of  quinin. 

Local  Treatment. — As  stated  above,  the  preliminary  local  treat- 
ment of  all  forms  of  nasal  hemorrhage  is  a  thorough  inspection  of  the 
nasal  cavities  under  good  illumination.  It  is  only  through  this  in- 
spection that  we  are  enabled  to  locate  the  source  of  hemorrhage  and 
to  adopt  the  procedure  that  will  be  effective  and  thorough.  In  the 
vast  majority  of  cases  the  hemorrhage  will  be  noted  to  be  a  small  point 
on  the  septum  just  within  the  vestibule  of  the  nose  opposite  to  the 
anterior  extremity  of  the  inferior  turbinate  body.  In  cliildren  the 
source  of  hemorrhage  is,  in  fully  95  per  cent,  of  cases,  from  the  above 
indicated  point  on  the  septal  wall.  If  the  hemorrhage  has  ceased 
spontaneously,  or  has  been  arrested  through  the  efforts  of  the  famiily, 
the  examination  is  equally  as  important  as  though  the  hemorrhage 
were  occurring  at  the  time  of  the  physician's  arrival.  Blood-clot 
which  may  have  formed,  and  packing  which  may  have  been  introduced 
into  the  nasal  cavities,  should  be  cautiously  removed  in  order  to  obtain 
an  unobstructed  view  of  the  whole  nasal  tract.  Gently  syringing  the 
cavities  with  normal  saline  solution  at  100°  F.  will  expedite  the  removal 
of  adherent  clots.  Most  frequently  it  will  be  readily  seen  from  which 
cavity  the  hemorrhage  is  issuing;   at  other  times,  on  account  of  the 
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blood-clot  having  J&lled  up  the  bleeding  ca\dty,  the  blood  flows  back- 
ward over  the  soft  palate  and  out  of  the  non-hemorrhagic  ca\'ity .  The 
removal  of  all  clots  will  here  disclose  the  fact  whether  the  hemorrhage 
is  bilateral,  as  well  as  from  which  cavity  it  has  its  source.  At  times 
the  removal  of  clots  and  packing,  when  done  with  care,  will  not  cause 
a  recurrence  of  the  bleeding  which  has  been  arrested,  or  increase  the 
flow  of  hemorrhage  noted  at  the  commencement  of  the  inspection. 
Under  these  circumstances  inspection  is  made  without  much  difliculty. 
Even  when  the  hemorrhage  is  started  afresh  or  intensified  by  the  above 
mentioned  procedure,  if  the  field  is  once  made  free,  through  quick 
inspection  the  source  of  hemorrhage  can  be  readily  located.  We  are 
wonderfully  aided  in  these  eft'orts  of  inspection  by  having  ready 
several  pledgets  of  absorbent  cotton,  so  large  as  to  be  able  to  enter  the 
nasal  cavity,  saturated  with  a  solution  of  suprarenal  extract,  or  one 
of  its  rehable  derivatives,  which  is  quickly  inserted  into  the  bleeding 
cavity  immediately  after  it  is  cleansed;  this  saturated  pledget  is 
allowed  to  remain  in  the  nasal  cavity  a  few  minutes.  Usually  while 
the  pledget  is  in  position  the  hemorrhage  will  cease,  and  almost  always 
it  will  be  considerably  lessened  for  a  few  seconds  after  its  removal, 
during  which  time  the  inspection  should  be  made.  Unmedicated 
pledgets  of  cotton  have  aided  me  wonderfully,  employed  in  the  same 
manner,  in  momentarily  stilUng  the  active  bleeding  and  thus  enabHng 
an  inspection  to  be  made.  When  the  hemorrhage  is  lessened  markedly, 
or  momentarily  stilled,  by  the  pressure  of  a  pledget  of  cotton  intro- 
duced within  the  anterior  nares,  we  may  be  fairly  assured  that  the 
source  of  the  hemorrhage  is  from  the  anterior  portion  of  the  septal 
mucosa.  Hemorrhage  from  the  septal  mucosa  can  be  most  effectively 
and  thoroughly  arrested  by  cauterizing  the  bleeding  point  with 
chromic  acid  fused  on  the  end  of  an  applicator  or  probe.  The  nasal 
cavity  should  have  fi^rmly  inserted  into  it  a  medicated  or  non-medicated 
pledget  of  cotton  directly  over  the  bleeding  area,  while  the  chromic 
acid  probe  is  being  prepared.  The  acid  should  be  allowed  to  fuse  at 
the  very  extremity  of  the  probe — a  small  pinhead  bead  is  all  that  is 
necessary.  The  probe  armed  with  the  acid  being  ready,  the  cotton 
is  removed  from  the  nose,  and,  before  the  hemorrhage  is  allowed  to 
start  briskly,  the  chromic  acid  is  quickly  and  gently  appKed  to  the 
bleeding  point.  If  the  cauterization  is  successful,  a  gra^dsh-white, 
slightly  raised  eschar  is  formed  at  the  point  touched,  and  the  hemor- 
rhage is  arrested.  If  the  procedure  is  not  successful,  it  will  be  necessary 
to  wipe  away  the  partly  raised  eschar  with  a  pledget  of  cotton  and 
reapply  the  chromic  acid.  I  have  never  knowTi  this  method  of  attack- 
ing a  nasal  hemorrhage,  in  the  form  to  which  it  is  appKcable,  to  fail 
to  arrest  the  bleeding  absolutely  and  completely.  It  has  also  the  signal 
advantage  of  leaving  the  nasal  chamber  free  to  perform  its  physiologic 
function.  It  is  usually  wise  to  keep  the  patient  absolutely  quiet  for 
an  hour  or  so  after  the  hemorrhage  has  ceased.  No  cleansing  of  the 
nose  is  permissible  for  fully  six  hours  after  the  bleeding  is  arrested. 
About  the  second  or  third  day  the  slough  begins  to  disintegrate.     The 
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slough  may  disintegrate  molecularly  or  come  away  in  one  mass.  It  is 
at  this  period  that  secondary  bleeding  may  take  place;  secondary 
bleeding  is  more  apt  to  occur  when  the  slough  comes  away  en  masse. 
Careful  supervision  of  the  patient  at  this  period,  with  the  gentle 
cleansing  of  the  nasal  cavity  by  the  physician  once  or  twice  daily, 
will  usually  tide  the  patient  in  safety  over  this  period.  Bleeding 
angioma  of  the  septum,  a  small  hemorrhagic  tumor,  usually  well 
pediculated,  should  be  at  once  removed  with  snare  or  forceps  and  the 
seat  of  attachment  touched  with  chromic  acid.  Cases  of  hemorrhage 
having  their  origin  from  a  semi-mahgnant  or  malignant  growth  form 
an  exceedingly  infinitesimal  proportion  of  all  cases  observed.  In 
such  instances  the  amount  of  the  hemorrhage,  its  frequency,  the  nature 
of  the  growth,  and  the  immediate  or  remote  possibility  of  surgical 
dealing  with  the  condition  influence  us  as  to  the  method  to  be  employed 
in  connection  with  the  hemorrhage.  Traumatic  hemorrhage  is  usually 
best  arrested  through  the  properly  applied  surgical  methods  to  restore 
displaced  fragments  of  nasal  bones  or  septum,  and  through  the  pressure 
of  the  retaining  apparatus  or  packing  which  is  used  to  maintain  them 
in  position. 

When  the  seat  of  the  hemorrhage  cannot  be  located,  is  of  systemic 
origin,  is  from  a  maKgnant  growth,  or  when  the  above  indicated 
methods  have  failed,  other  methods  must  be  employed  to  control  the 
bleeding.  Of  the  various  astringent  agents,  alum  in  4  per  cent,  aque- 
ous solution  is  the  only  one  of  any  value  that  does  not  possess  dis- 
advantages. The  iron  solution  should  never  be  used.  Douching  the 
bleeding  cavity  with  water  as  hot  as  can  be  borne  is  said  to  be  effectual 
in  controlling  the  bleeding.  Insufflation  of  the  powder  antipyrin,  or 
the  use  of  a  10  per  cent,  aqueous  solution  of  the  same  drug,  is  also 
efficacious.  Its  application  is  attended  with  quite  sharp  momentary 
pain.  Hydrogen  peroxid  syringed  into  the  nasal  cavity  is  also  an 
efficient  agent  at  times.  In  the  dried  extract  of  the  suprarenal  glands, 
or  its  so-called  active  principle,  adrenalin  or  suprarenalin,  we  have  the 
most  potent  drug  yet  presented  to  the  therapeutist  for  arresting 
hemorrhage  from  the  nasal  cavities.  I  prefer  to  use  this  agent  in  a 
solution  of  the  dried  extract  of  the  glands  prepared  according  to  the 
formula  as  suggested  by  E.  Fletcher  Ingals,  which  is  as  follows: 

I^.     Adrenals 5 j  (  4.00) 

Acidi  borici gr.  xv  (  1 .00) 

Aquae  camphorae  (hot) 5j  (32.00) 

Aquae  destillatEe  (hot) 5 j  (32.00). 

M.     Macerate  for  four  hours,  then  filter. 

The  adrenahn  and  suprarenahn  at  times  provoke  most  exasperating 
attacks  of  sneezing,  which,  occurring  in  a  case  of  hemorrhage,  would 
be  quite  disastrous.  The  solution  may  be  either  sprayed  into  the 
bleeding  nasal  chamber,  or,  what  is  more  effectual,  large  pledgets  of 
absorbent  cotton  saturated  with  the  solution  may  be  introduced  into 
the  hemorrhagic  cavity.  After  the  pledgets  of  suprarenal  saturated 
cotton  are  allowed  to  remain  in  the  nasal  cavities  for  a  few  moments, 
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it  will  be  noted  that  the  hemorrhage  gradually  subsides  until  it  ceases 
entirely.  After  the  hemorrhage  has  ceased,  the  pledgets  may  be 
removed  or  allowed  to  remain  for  twelve  or  twenty-four  hours.  I 
have  no  faith  in  the  generally  accepted  beHef  that  the  use  of  suprarenal 
favors  secondary  hemorrhage,  as  I  have  never  heard  advanced  any 
sound  therapeutic  reason  for  this  assertion,  and  I  have  never  witnessed 
the  occurrence.  Should  the  above  procedure  fail  in  checking  the  flow 
of  blood,  we  may  resort  to  the  douching  of  the  nasal  chambers  with  a 
ID  per  cent,  solution  of  gelatin.  When  all  these  methods  have  failed, 
or  for  various  reasons  the  condition  of  the  cases  seems  to  demand  it, 
we  must  resort  to  tamponing  the  nostrils.  The  most  elegant  and 
simplest  agent  for  tamponing  is  the  Bernay's  compressed  sponge. 
These  sponges  are  made  of  cotton  material,  sterilized,  and  are  highly 
absorbable;  through  the  absorption  of  moisture  they  expand,  and 
thus  produce  pressure.  When  it  becomes  necessary  to  pack  the 
anterior  nares,  a  long  strip  of  gauze,  about  a  yard  long  and  from  one- 
half  to  an  inch  in  width,  should  be  used.  This  gauze  may  be  simple 
sterile  or  iodoform  gauze,  and  it  may  be  used  dry  or  saturated  with 
some  hemostatic  solution.  I  prefer  the  solution  of  suprarenal  for 
this  purpose,  but  have  also  found,  in  former  days,  a  15  per  cent,  solu- 
tion of  the  aceto-tartrate  of  alum  admissible  for  this  purpose. 

Under  good  illumination  and  with  the  use  of  the  speculum,  the 
gauze  is  picked  up  by  its  end  with  nasal  dressing  forceps  and  carried 
directly  back  along  the  floor  of  the  nose  until  the  posterior  nares  is 
nearly  reached;  the  gauze  is  then  packed  in  successive  loops  from  below 
upward  and  from  behind  forward  until  the  whole  nasal  chamber  is 
filled  and  the  anterior  nares  reached.  The  firm  pressure  exerted 
by  the  gauze  packing,  in  the  great  majority  of  seemingly  intractable 
cases,  brings  the  bleeding  to  a  close.  In  all  cases,  however,  in  which  an- 
terior packing  has  been  employed,  examination  of  the  pharynx  should 
be  made  every  few  minutes  for  at  least  ten  minutes  after  the  bleeding 
has  apparently  ceased,  to  be  assured  that  the  bleeding  is  really  stilled 
and  not  now  coursing  down  the  posterior  wall  of  the  phar}aix  into  the 
gullet,  instead  of  flowing  anteriorly.  If  the  hemorrhage  is  from  a  point 
so  far  back  that  the  anterior  tampon  does  not  arrest  it,  or  the  anterior 
tampon  allows  leakage  into  the  nasopharj-nx.  then  the  posterior  nares 
must  also  be  tamponed.  In  order  to  place  the  posterior  tampon  in 
position,  it  is  necessary  to  pass  a  stout  cord  about  one  yard  long  through 
the  nose  into  the  phar>Tix  and  out  of  the  mouth.  A  small-sized 
soft-rubber  catheter,  to  which  the  cord  is  attached,  is  passed  through 
the  nares  into  the  phar\Tix.  When  the  end  of  the  catheter  is  seen 
protruding  below  the  velum,  it  is  grasped  with  forceps  and  brought 
out  through  the  mouth  and  the  end  detached.  Due  care  should  be 
exercised  in  the  management  of  the  ends  of  the  cords  while  preparing 
the  tampon.  The  tampon  made  of  gauze,  just  of  sufficient  size  to  fit 
snugly  into  the  posterior  nares,  should  be  tied  firmly  and  securely 
about  12  inches  from  the  end  of  the  cord  protruding  from  the  mouth. 
The  tampon,  having  been  dipped  into  the  hemostatic  solution,  is  then 
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drawn  into  position  by  traction  made  upon  the  end  of  the  cord  pro- 
truding from  the  anterior  nares.  The  patient's  mouth  must  be  held 
wide  open  and  the  soft  palate  hooked  forward  with  the  index-finger  of 
the  left  hand,  in  order  to  allow^  the  tampon  to  slip  up  behind  the  palate 
into  position.  After  the  posterior  tampon  is  in  position,  the  anterior 
tampon  must  be  replaced,  and  the  cords  strapped  by  adhesive  plaster 
to  the  side  of  the  face.  The  tampon  is  allowed  to  remain  in  position 
from  twenty-four  to  forty-eight  hours.  The  anterior  tampon  is 
thoroughly  moistened  and  then  extracted.  On  the  extremity  of  the 
cord  protruding  from  the  mouth  gentle  traction  is  made,  with  the 
index-finger  pressing  against  the  end  close  to  the  palate,  so  as  to  make 
the  direction  of  the  traction  downward  and  backward.  Under  slight 
traction,  as  above  described,  the  plug  sHps  out  from  its  position. 

It  is  important  to  remember  that  most  cases  of  nasal  bleeding 
cease  spontaneously,  in  spite  of  the  various  maneuvers  that  the  layman 
adopts  to  arrest  them.  It  is  also  to  be  remembered  that  quieting  the 
fears  of  the  patient  and  those  about  him,  sending  away  meddlesome 
friends,  and  causing  him  to  desist  from  all  procedures  which  have  been 
maintaining  the  hemorrhage,  will  often  have  as  much  effect  in  arresting 
the  hemorrhage  as  the  agents  that  you  will  employ.  It  may  even  be 
necessary  to  administer  a  h\-podermic  of  morphin.  If  the  hemorrhage 
has  been  very  severe,  it  may  be  necessary  to  resort  to  h>"podermoclysis. 
The  pengawar  djambi,  a  silky  like  vegetable  fiber  imported  from 
India,  has  been  used  for  locally  arresting  nasal  hemorrhage.  I  made 
many  experiments  with  this  agent  some  years  ago,  and  found  it  is  of 
no  special  value.  Internally  gelatin  and  calcium  chlorid  in  appro- 
priate dosage  may  be  administered. 

HAY-FEVER 
The  condition  which  passes  under  the  term  of  hay-fever  is  a  peculiar 
vasomotor  disturbance  of  the  upper  air-tract,  ha\dng  a  stated  onset 
and  termination,  and  evidently  due  to  some  form  of  toxemia.  There 
are  other  conditions  similar  in  many  of  the  pathologic  features  and 
symptoms  to  hay-fever,  but  lacking  the  feature  of  periodicity.  These 
conditions  are  known  as  perennial  vasomotor  coryza.  One  of  the 
interesting  features  about  hay-fever  is  the  absolute  periodicity  of  its 
onset,  usually  about  the  middle  of  August,  and  its  abrupt  termination 
at  the  coming  of  the  first  frost.  Hay-fever  is  generally  considered  to 
have  three  essential  factors  entering  into  its  etiology,  the  existence  of 
all  being  essential  to  the  production  of  the  paroxysm;  these  are  the 
local  source  of  toxic  irritation,  the  receptive  nmcous  membrane,  and 
the  neurotic  temperament.  The  local  sources  of  toxic  irritation  are 
responsible  for  the  periodicity  of  the  attack,  as  well  as  its  sudden  termi- 
nation. In  the  United  States  we  find  that  the  pollens  of  the  ragweed 
and  the  goldenrod  are  the  most  active  agents  in  furnishing  the  source 
of  a  local  toxic  irritation.  Any  de^dation  from  the  normal  in  the  nasal 
mucous  membrane,  from  a  simple  catarrh  to*  gross  pathologic  changes, 
may  make  the  nasal  tract  the  receptive  surface  for  the  local  toxic 
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agent.  The  etiologic  factor  which  plays  the  all-important  role  is  the 
general  systemic  disturbance,  the  so-called  neurotic  temperament. 
The  systemic  disturbance  in  hay-fever  is  manifested  by  periodic  loss  of 
control  of  the  vasomotor  nervous  distribution  to  the  upper  air-tract. 
The  condition  which  brings  about  this  disturbed  innervation  of  the 
general  nervous  system  is  evidently  the  result  of  faulty  metabolism 
and  imperfect  ehmination — a  state  of  autointoxication.  Heredity 
seems  to  play  a  strong  role,  but  only  in  so  far  as  the  child  is  susceptible 
to  the  same  systemic  infection  that  affects  the  parent. 

In  the  early  attacks  of  hay-fever  the  symptoms  are  typically 
"booky,"  in  that  they  follow  the  symptomatology  exactly  as  described 
by  the  text-books.  After  several  attacks  the  symptoms  often  become 
irregular,  with  a  tendency  to  prolongation  of  the  attack,  and  an  in- 
crease of  the  pulmonary  symptoms. 

The  prognosis,  as  far  as  life  is  concerned,  is  favorable.  When 
asthma  has  supervened,  the  lot  of  the  sufferer  is  indeed  a  very  un- 
happy one.  Relief  during  the  attack  can  usually  be  secured  if  the 
patient  is  able  or  wiUing  to  seek  the  place  where  he  is  immune  and 
abide  there  until  the  time  of  the  usual  termination  of  the  attack. 
Thoroughly  carried  out  systemic  and  local  treatment  promises  more 
for  permanence  of  cure  at  the  present  time  than  in  former  days.  It 
is  too  early  yet  to  offer  criticism  on  the  various  forms  of  immunizing 
treatments. 

Treatment. — In  the  consideration  of  the  treatment  of  hay-fever 
we  shall  first  discuss  the  course  to  be  adopted  during  the  intervals 
between  the  attacks,  and,  secondly,  the  course  to  be  pursued  during 
the  period  of  invasion. 

Treatment  During  the  Interval. — At  this  period,  and  especially 
several  months  previous  to  the  onset  of  the  attack,  there  should  be  a 
careful  clearing  up  of  the  patient's  general  system  and  the  removal  of 
any  local  pathologic  changes.  There  should  be  a  careful  consideration 
of  the  etiologic  factors,  especially  wherein  they  influence  the  attack 
as  occurring  in  the  individual  under  consideration — they  should  be 
ehminated  or  their  potency  diminished.  The  general  hygienic  sur- 
roundings of  the  patient,  his  sanitation,  as  well  as  his  physical  regimen, 
should  be  carefully  considered  and  regulated.  We  usually  find  that 
those  who  are  subject  to  attacks  of  hay-fever  are  individuals  following 
intellectual  rather  than  laborious  occupations,  those  not  given  to 
physical  exercise,  of  sedentary  habits,  with  a  nervous  inheritance,  and 
in  the  well-to-do  class  of  society.  These  people  usually  spend  many 
hours  of  the  day  in  badly  ventilated  and  imperfectly  Hghted  office 
buildings,  subjected  to  more  or  less  nervous  strain  or  work  that 
requires  a  high  degree  of  mental  activity.  These  same  individuals 
usually  take — or  have— no  opportunity  for  open-air  exercise,  and  most 
frequently  spend  their  evenings  in  a  diversified  occupation,  called 
social  duties,  which  entails  continuous  mental  effort.  All  these  false 
methods  must  be  eliminated,  and  their  daily  life  must  be  so  propor- 
tioned as  to  give  them  a  fair  amount  of  health-giving,  pleasurable,  out- 
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of-door  exercise  or  occupation  proportional  to  their  indoor  work.  They 
must  work  under  better  hygienic  surroundings,  they  must  decrease  the 
hours  of  mental  strain,  they  must  take  active  exercise  in  the  open  air, 
and  have  a  more  rational  and  suitable  diet  prescribed,  to  which  they 
must  strictly  adhere.  As  long  as  there  is  evidence  of  a  deficient  elimi- 
nation of  the  products  of  imperfect  digestion,  or  the  accumulation  of 
those  chemical  elements  in  the  blood — present  only  when  the  relations 
between  assimilation  and  elimination  are  not  normal— the  condition 
of  the  patient's  alimentary  tract,,  the  state  of  his  blood,  and  the  various 
organs  of  elimination  should  be  carefully  studied  and  methods  should 
be  adopted  to  correct  errors,  aid  elimination,  and  arrest  abuse.  There 
is  no  one  fact  more  thoroughly  brought  out  in  the  pathology  of  hay- 
fever  during  the  past  decade  than  that  the  systemic  disturbance,  the 
so-called  neurotic  condition,  is  most  frequently  the  product  of  faulty 
metabolism  and  imperfect  elimination.  Therefore,  the  sum  and 
substance  of  our  whole  managerial  efforts  should  be  the  adoption  of 
all  those  various  means  that  will  aid  us  in  bringing  about  perfect 
metabolism  and  thorough  elimination  of  waste  product,  through 
observance  of  the  natural  physiologic  laws,  summoning  to  our  aid 
drugs  only  when  the  exigencies  surrounding  individual  patients  demand 
such  a  course.  I  usually  find  it  expedient  to  give  a  dessertspoonful 
of  the  effervescing  phosphate  of  soda  night  and  morning,  to  be  in- 
creased or  diminished  according  to  its  action  upon  the  bowels.  I 
find  that  the  lithia  salts,  in  some  forms,  are  demanded  in  some  cases, 
or  the  use  of  the  natural  lithia  water.  The  free  and  liberal  use  of  water 
for  drinking  is  especially  to  be  commended  to  those  under  preventive 
treatment.  Cold  bathing,  cold  spraying,  and  the  cold  bag  to  the 
spine — the  last-named  in  those  showing  other  vasomotor  disturbances 
— are  especially  applicable.  The  typical  neurasthenic  requires  the 
benefit  of  the  rest-cure.  Among  constitutional  remedies  certain 
tonics,  alteratives,  and  nervines  are  found  of  special  value.  These 
drugs  may  be  used  singly  or  in  combination,  as  circumstances  may 
demand.  Among  the  tonics  are  iron  (Blaud's  pills)  and  strychnin; 
among  the  alteratives,  arsenic;  and  among  the  nervines  are  bella- 
donna and  phosphorus.  During  this  period  the  local  conditions  within 
the  nasal  chamber  demanding  treatment  should  receive  careful 
attention.  All  operations  should  be  done  early^  enough  to  permit  the 
nasal  organs  to  return  to  the  normal  at  least  a  month  before  the 
expected  paroxysm.  Hypertrophies,  when  occluding  one  or  both 
nasal  cavities,  should  be  corrected,  new-growths  should  be  removed, 
and  spurs  and  deflections,  when  interfering  with  normal  nasal  respira- 
tion or  causing  continuous  contact,  should  be  corrected  and  removed. 
In  some  individuals  the  complete  cessation  from  occupation,  removal 
of  apparent  source  of  local  irritation,  and  change  of  environment, 
habits  of  Kfe,  and  location  are  the  most  potent  and  only  influences  that 
will  bring  about  anything  approaching  a  permanent  result. 

Treatment  of  the  Attack.— The  most  satisfactory  treatment  for  the 
attack  is  to  send  the  patient  at  once  to  one  of  the  immune  places, 
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there  to  abide  until  the  occurrence  of  frost  at  his  place  of  habitation. 
Some  people  seem  to  feel  the  greatest  benefit  from  a  sea  voyage  or  the 
abiding  on  an  island  in  the  sea  so  distant  that  the  influences  of  breezes 
from  the  mainland  are  lost.  Others  get  the  greatest  practical  benefit 
from  going  to  the  northern  mountains  or  the  lake  regions  of  Canada. 
The  White  Mountains  have  one  or  more  immune  places.  The  immune 
place  from  which  my  patients  have  gained  the  most  uniformly  good 
results  is  Bethlehem  in  the  White  Mountains.  If  the  patient  is 
obhged  to  remain  at  home,  then  great  rehef  can  be  assured  him  by 
appropriate  general  and  local  treatment.  The  acid  treatment,  as 
suggested  by  Bishop,  seems  frequently  to  give  highly  satisfactory 
results.  Bishop  gives  during  the  attack  teaspoonful  doses  of  Hors- 
ford's  acid  phosphate,  hberally  diluted  with  water,  two  or  three  times 
daily.  He  claims  that  it  lowers  the  alkalinity  of  the  blood  so  that  it 
lessens  its  solvency  for  the  uric  acid.  The  dilute  nitromuriatic.  the 
hydrochloric,  or  the  nitrohydrochloric  may  be  used  in  place  of  the 
phosphoric  acid.  The  diet  should  be  carefully  regulated,  the  digestion 
corrected,  and  the  amount  of  work  diminished.  Among  constitutional 
remedies  those  that  tone  up  the  nervous  system  should  be  administered, 
such  as  iron,  strychnin,  and  phosphorus.  For  the  local  rehef  of  the 
disagreeable  s\Tnptoms  attendant  upon  the  paroxysm  we  have  no 
drug  that  equals  the  results  often  attained  by  the  local  apphcation 
of  the  suprarenal  extract.  Locally  the  drug  should  be  used  in  the 
aqueous  solution  of  the  powdered  glands,  prepared  according  to  the 
formula  suggested  by  Ingals.  The  adrenahn  or  suprarenal  may  also  be 
used.  Previous  to  the  use  of  the  drug  the  nasal  ca\"ities  should  be  well 
sprayed  out  with  a  carbolized  alkaline  solution.  After  the  caA^ties 
have  been  cleaned,  a  pledget  of  cotton  thoroughly  saturated  with  the 
solution  of  suprarenal  is  then  introduced  into  each  nasal  ca\'ity,  where 
it  is  allowed  to  remain  a  few  moments.  The  solution  may  also  be 
used  by  sprajing  it  through  an  atomizer  into  the  nasal  chambers. 
This  local  use  of  the  suprarenal  glands  -vs-ill  not  always  give  absolutely 
certain  results,  but  it  will  give  more  or  less  relief,  and  more  rehef  than 
almost  any  other  local  agent  that  I  know  of,  and.  so  far  as  we  are 
aware,  with  no  unpleasant  after-effects.  The  apphcations  must  be 
repeated  as  frequently  as  the  effect  produced  and  desired  passes  away. 
Cocain  has  been  extensively  used  to  give  rehef  from  the  persistent 
nasal  stenosis.  The  action  of  cocain  is  only  transitory,  possesses  no 
degree  of  permanency  of  action,  and  is  attended  with  the  strong 
possibility  of  giving  rise  to  the  habitual  use  of  the  drug.  E.  W.  Wright, 
who  lays  great  stress  upon  the  h}-persensitive  condition  of  the  nasal 
mucosa  as  the  important  etiologic  factor  in  many  cases,  suggests  a 
frictional  massage  of  the  mucous  membrane  of  the  nose,  in  order  to 
increase  its  resisting  powers,  so  that  it  can  withstand  the  irritation  and 
excitation  from  the  impact  of  the  pollen  of  plants.  His  method  of 
treatment  is  to  apply  gentle  massage  to  the  nasal  mucous  membrane 
through  the  medium  of  a  cotton-covered  probe.  These  apphcations 
are  to  be  made  for  from  three  to  five  minutes  in  each  nasal  chamber. 
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Various  investigators  have  attempted  to  obtain  an  antitoxin  which 
would,  through  its  administration,  prevent  or  control  the  toxemia. 
The  latest  antitoxin  heralded  for  this  purpose  is  the  antitoxin  serum 
of  Dunbar,  the  so-called  pollantin.  The  pollantin  which  was  imported 
into  this  country  previous  to  the  present  year  was  made  from  grasses,^ 
and  therefore  should  theoretically  be  of  no  value  when  used  to  prevent 
or  control  hay-fever  produced  by  the  ragweed  or  goldenrod.  A 
considerable  degree  of  success  was  claimed  by  those  using  the  serum 
during  the  year  1903;  with  a  more  variable  degree  of  success  in  the 
use  of  the  1904  serum.  It  is  early  yet  to  come  to  any  conclusion  with 
regard  to  the  value  of  the  pollantin.  Its  success,  so  far,  certainly 
justifies  its  use,  both  as  a  preventive  and  as  a  controller.  Dunbar 
himself  hardly  claims  it  as  a  specific. 

CHRONIC  RHINITIS 

In  the  general  consideration  of  chronic  rhinitis  we  have  two  condi- 
tions under  discussion  which  are  entirely  different  in  the  causation  of 
their  pathologic  features  and  cHnical  symptoms,  as  well  as  the  charac- 
teristic objective  e\idences,  as  demonstrated  by  anterior  and  posterior 
rhinoscopy.  In  the  one  condition,  the  hypertrophic  rhinitis,  we  have 
the  swelhng  of  the  mucous  membrane,  which  is  attended  with  per- 
manent dilatation  of  the  blood-vessels  and  increased  growth  of  the 
intravascular  connective  tissue,  with  the  alteration  of  the  quahty  of 
the  secretion;  in  the  other,  the  atrophic  form,  we  have  a  diametrically 
opposite  condition.  In  this  we  have  a  chronic  inflammation  of  the 
nasal  chambers,  having  an  uncertain  onset  and  an  indefinite  duration,, 
being  attended  during  its  course  with  the  increasing  and  progressive 
destruction  of  the  glandular  and  epithelial  structures,  and  the  forma- 
tion of  crusts  and  scales  within  the  nasal  chambers,  which  occasion  an 
offensive  odor,  terminating  in  a  true  sclerosis  of  the  nasal  mucosa  and 
atrophy  of  the  turbinal  osseous  tissues.  In  the  former  condition — 
that  is,  of  the  chronic  h^'pertrophic  rhinitis— we  have  also  a  milder 
type  of  inflammation,  in  which  the  swelhng  of  the  mucous  membrane 
is  moderate  and  the  change  in  the  secretion  is  more  pronounced,  it 
being  a  h}''peremic  rather  than  a  hj^ertrophic  process.  In  treating 
these  two  subjects  under  one  heading,  it  is  probably  better  to  give  the 
treatment  of  one  condition — the  hypertrophic — first,  and  then  the 
treatment  of  the  atrophic  form. 

In  the  consideration  of  hypertrophic  catarrh  it  is  necessary  to 
bear  in  mind  the  fact  that  the  nose  is  an  extremely  actively  worked 
organ.  Its  physiologic  functions  should  be  well  carried  in  mind; 
this  fact  being  that  the  nose  has  for  its  function  the  meeting  of  the 
various  changes  of  the  atmosphere  and  preparing  the  incoming  air 
for  proper  pulmonary  respiration.  The  nasal  organ,  in  the  passage 
of  the  atmosphere  through  its  cavities,  brings  the  temperature  of  the 
inspired  air  to  86°  F.  and  gives  it  a  full  degree  of  saturation  before  it 
reaches  the  pharynx.  Knowing  these  facts,-  we  can  readily  under- 
stand that  atmospheric  conditions,  with  regard  to  its  vagaries,  as 
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to  its  density,  humidity,  and  temperature,  the  changes  produced  by 
artificial  heating  and  overcrowding,  dust  and  emanations  contained 
therein  from  animal  contamination,  all  call  upon  the  nasal  chambers 
for  frequent  active  changes  in  its  vascular  tension.  The  occurrence 
of  frequent  acute  attacks  which  are  neglected  and  not  brought  to 
resolution  leaves  after  each  succeeding  attack  a  certain  amount  of 
residual  inflammation,  which  often  terminates  in  hypertrophy. 
Climate,  no  doubt,  has  considerable  influence  in  producing  hyper- 
trophic change.  A  moist  atmosphere  with  frequent  and  sudden 
changes — in  both  the  degree  of  humidity  and  temperature,  such  as  is 
noted  along  the  Atlantic  seaboard  and  the  Lake  region — is  an  active 
agent  in  producing  h^-pertrophic  changes.  Constitutional  diseases 
and  errors  of  digestion,  as  well  as  excesses  of  various  characters,  are 
very  active  in  producing,  secondarily,  the  changes  in  the  nasal  mucous 
membrane  which  are  treated  of  under  this  heading.  Local  changes 
noticed  in  the  nasal  ca\'ities  themselves  in  the  way  of  deformities, 
either  as  deflections  or  spurs  and  hypertrophies  of  the  glandular 
structures  in  the  fauces,  are  important  points  for  consideration  in  the 
treatment  of  this  condition. 

In  the  atrophic  rhinitis  we  must  bear  in  mind  the  fact  that  the 
disease  is  a  condition  which  has  never  been  traced  from  its  incipiency 
throughout  its  Hfe  history  to  its  termination  in  any  individual  case. 
This  important  fact  is  one  which  I  think  causes  a  great  deal  of  mis- 
conception as  to  the  origin  of  this  disease  and  the  etiologic  factors 
which  are  provocative  of  it.  Atrophic  rhinitis  is  a  condition  which 
may  be  manifest  in  very  early  life — most  frequently  becoming  evident 
in  young  adult  hfe.  It  is  an  interesting  fact  also  in  connection  with 
this  disease  that  it  is  more  prevalent  in  the  female  sex  than  in  the  male 
in  the  proportion  of  three  females  to  one  male.  In  the  practices  of 
some  the  discrepancy  between  the  sexes  is  found  more  marked,  but  I 
give  these  as  the  generally  accepted  figures.  I  have  particularly 
noticed  one  important  feature  in  connection  \vith  atrophic  rhinitis, 
and  that  is  the  frequency  with  which  atrophic  rhinitis  is  present  in 
the  females  of  a  family  while  tuberculosis  is  present  in  the  male  mem- 
bers of  the  same  family.  In  order  to  appreciate  somewhat  the  treat- 
ment of  atrophic  rhinitis,  it  is  necessary  to  understand  the  various 
theories  which  have  been  advanced  as  to  the  causation  of  this  disease. 

1 .  The  theory  has  been  advanced  that  atrophic  rhinitis  is  a  sequel 
to  an  advanced  form  of  hypertrophic  rhinitis.  According  to  this  view, 
there  is,  first,  the  intravascular  connective-tissue  hypertrophy  and 
cellular  infiltration,  followed  by  connective-tissue  contraction,  resulting 
in  more  or  less  obstruction  of  the  nutrient  arterial  supply  to  the  mucosa 
and  osseous  structures,  producing  an  atrophic  change  in  the  mucosa. 

2.  The  condition  is  the  result  of  the  anatomic  alteration  in  the 
osseous  framework  of  the  nasal  chamber  that  is  due  to  (a)  an  abnormal 
widening;    {b)  the  result  of  abnormal  shortening. 

3.  That  the  atrophic  rhinitis  is  the  result  of  purulent  rhinitis  in 
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childhood,  which,  in  its  life  history,  develops  and  becomes  the  atrophic 
rhinitis  of  adult  Hfe. 

4.  That  the  condition  is  due  to  tropho-neurotic  changes. 

5.  That  the  condition  is  due  to  suppurative  changes  in  the  accessory- 
cavities. 

6.  That  the  disease  is  a  form  of  raref>dng  osteitis.  This  theory 
is  a  very  entertaining  one,  and  has  been  receiving  more  and  more 
adherence  during  the  last  few  years.  According  to  this  theory,  there 
is,  first,  a  hypertrophy  of  the  osseous  structures;  as  the  result  of  this 
h>^ertrophy,  there  is  produced  a  pressure  on  the  nutrient  vessels  in 
the  osseous  canals,  w^hereby  the  nutrition  of  the  mucosa  at  first, 
latterly  of  the  bone  itself,  is  impaired,  all  of  which  is  attended  with 
alteration  of  secretion  and  subsequent  sclerosis  of  mucosa  and  atrophy 
of  bone. 

7.  That  the  disease  is  the  result  of  constitutional  vice. 

8.  That  the  disease  is  the  result  of  the  activity  of  a  specific  bacillus. 
Since  the  time  when  E.  Frankel  first  made  known  his  observations 

on  the  investigation  of  the  nasal  secretions  for  the  purpose  of  separating 
the  bacillus  of  atrophic  rhinitis,  numerous  investigators  have  followed 
along  this  same  fine,  among  whom  may  be  mentioned  Low^enburg, 
Klamann,  Thost,  and  Hajek.  In  1893  Abel  made  known  his  discovery 
of  a  bacillus  which  he  named  bacillus  mucosus,  and  declared  that  to 
this  bacillus  are  due  the  changes  which  are  noticed  in  atrophic  rhinitis. 
He  stated  that  it  was  never,  or  very  rarely,  found  in  any  other  diseased 
condition;  that  it  was  always  present  during  the  activity  of  the  disease, 
and  disappeared  with  the  disappearance  of  crust  formation  and  fetor. 
The  prognosis  in  connection  with  the  hypertrophic  rhinitis  is  very 
favorable.  The  simpler  form,  the  h\^eremic  condition,  can  be  readily 
brought  into  abeyance,  with  proper  treatment,  and  with  proper  aid 
and  support  from  the  patient  in  carrying  out  the  necessary  restrictions 
with  regard  to  living,  hygiene,  and  exercise.  The  hj-pertrophic  form 
is  somewhat  more  obstinate,  but  usually,  wdth  careful  and  conscien- 
tious treatment,  can  be  brought  into  abeyance.  The  atrophic  form  of 
rhinitis  is  a  singularly  difficult  condition  to  treat,  and  the  number  of 
therapeutic  agents  which  have  been  brought  to  our  aid,  their  diverse 
character,  and  the  often  contradictory  nature  of  these  agents  would 
suggest,  if  nothing  else,  the  extreme  difficulty,  even  futihty,  of  all  our 
efforts  in  conquering  this  disagreeable  disease.  While  we  are  not 
able  yet  to  bring  this  condition  to  resolution  and  restore  the  nasal 
chambers  to  their  normal  appearance,  yet  we  are  able  to  reheve  the 
sufferers  greatly  from  many  of  the  disagreeable  symptoms,  as  well  as 
odor  and  crust  formation,  and  to  make  their  position  in  society  one  of 
comfort  rather  than  discomfort. 

Treatment, — In  the  treatment  of  hypertrophic  rhinitis  we  should 
bring  to  our  consideration  the  fact  that  the  condition  is  not  always 
a  purely  local  pathologic  change,  but  that  there  are  many  constitutional 
conditions  and  disturbances  of  the  economy,  which  have  to  be  con- 
sidered before  we  resort  to  local  therapeutics.     This  condition  requires 
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a  thorough  consideration  of  the  constitutional  conditions,  the  hygienic 
surroundings,  the  manner  of  living,  the  character  of  the  occupation, 
the  habits  and  all  factors  entering  into  the  daily  life  of  the  subject 
under  consideration.  Indeed,  without  a  thorough  correlation  of  the 
constitutional  as  well  as  the  local  treatment  it  is  absolutely  impossible 
to  bring  about  a  lasting  effect  as  the  result  of  treatment.  We  should 
carefully  go  into  the  hygienic  surroundings  of  the  patient  and  consider 
wherein  they  are  defective  as  regards  the  care  of  the  skin,  the  clothing 
of  the  body,  the  want  of  protection  of  the  feet  during  damp  weather, 
and,  wherever  found  in  error,  they  should  be  rectified.  The  question 
of  diet  should  be  carefully  considered,  and  that  which  is  suitable  to 
the  individual  should  be  directed  and  insisted  upon.  It  will  be 
frequently  observed  that  an  ofhce  worker  will  be  following  a  dietary 
suitable  only  for  an  athlete  or  a  laborer.  Particular  attention  should 
be  paid  to  seeing  that  fresh  air,  without  drafts,  is  obtained  in  sleeping 
apartments,  dwelhngs,  and  offices;  and  that  the  general  avoidance  of 
overcrowded,  badly  ventilated  halls  and  rooms  of  assemblage  should 
be  insisted  upon.  Exercise  which  is  suitable  to  the  occupation  and 
the  temperament  of  the  patient  should  be  directed.  Good  hours 
and  the  correction  of  habits  of  excess  should  be  made  obUgatory  when 
conditions  demand  them.  Proper  medication  to  meet  constitutional 
disturbances  that  are  directly  or  indirectly  causing  the  nasal  change 
should  be  considered.  Moving  from  an  unfavorable  occupation  or 
cHmatic  surrounding  is  not  always  possible,  but,  when  feasible,  it 
should  be  done.  In  the  treatment  of  this  condition  the  consideration 
of  the  bearing  of  other  organs  and  systems  of  the  body,  such  as  the 
cardiac,  hepatic,  gastro-intestinal,  and  the  sympathetic  nervous 
system,  and  their  relation  to  these  local  changes,  call  for  therapeutic 
attention  to  the  correction  of  these  organs  or  systems  whenever  dis- 
turbed, in  connection  with  changes  in  the  nasal  mucous  m.embrane. 
In  this  connection  the  importance  of  calling  attention  to  the  influence 
of  the  gastro-intestinal  tract  and  its  effect  in  producing  crises  of  nasal 
h3rpertrophy,  when  disorganized,  and  the  relief  afforded  in  the  preven- 
tion of  these  crises  by  their  correction,  shows  what  an  important 
relationship  this  condition  has  with  hypertrophic  catarrh  and  the 
necessity  of  giving  it  thorough  attention  in  our  treatment  of  hyper- 
trophic rhinitis.  Numerous  authors  during  the  last  three  or  four 
years,  including  Stucky,  Coffin,  and  others,  have  written  at  length 
upon  the  importance  of  giving  attention  to  the  gastro-intestinal  tract 
in  this  disease.  The  lithemic  condition  and  its  ally,  rheumatism, 
require  appropriate  attention  whenever  they  are  present  in  cases  of 
hypertrophic  rhinitis.  The  Hthemic  condition  is  particularly  provoca- 
tive of  that  form  of  hypertrophic  rhinitis  which  is  known  as  chronic 
vasomotor  catarrh,  in  which  the  hypertrophy  is  more  marked  at  night, 
paroxysmal,  and  attended  with  violent  spells  of  sneezing.  The  mucous 
membrane  is  intumescent,  paler  than  normal,  and  presents  alternating 
or  complete  stenosis  of  both  cavities.  Local  treatment,  unless  at- 
tended with  constitutional  medication,  instituted  for  the  relief  of 
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lithcmia,  has  no  effect  other  than  aggravating  the  condition.  It  is 
also  well  to  bear  in  mind  that  neurasthenia  is  also  attended  with 
this  particular  t>T3e  of  hypertrophic  rhinitis,  and  that,  when  such  a 
condition  is  present,  due  regard  must  be  had  to  the  constitutional 
treatment  of  the  nervous  phenomenon.  I  have  also  frequently  ob- 
served a  form  of  hypertrophy  which  is  somewhat  aUied  to  the  neur- 
asthenic vasomotor  rhinitis,  which  is  manifested  in  parturient  women. 
This  condition  comes  on  about  the  third  month  of  pregnancy  and  may 
last  one  or  two  months,  or  until  the  termination  of  gestation.  This 
latter  form  is  only  reheved  by  topical  medication.  The  local  treat- 
ment, which  plays  an  important  role  in  the  restoration  to  the  normal 
of  the  chronic  rhinitis,  has  for  its  object  the  reduction  of  hyperemia, 
the  removal  of  structural  hypertrophy,  the  lessening  of  cellular  and 
glandular  activity,  and  the  restoration  of  the  normal  physiologic 
function  of  the  nasal  cavity.  In  the  milder  t^'pes  of  hyperemia 
and  moderate  degree  of  hypertrophy,  especially  those  classed  as 
vasomotor  rhinitis,  the  local  apphcation  of  non-irritating  alkaline 
solutions,  to  which  is  added  some  antiseptic  agent,  in  conjunction  with 
the  thoroughly  carried  out  plan  of  constitutional  treatment  and  hy- 
giene, will  often  bring  about  a  complete  resolution.  The  solutions 
which  are  most  applicable  for  such  purposes  are  as  follows: 

I^.     Sodii  bicarbonatis 

Sodii  boratis 

Sodii  chloridi aa  5 j  (32.00) 

M.     Sig. — Small  teaspoonful  to  a  pint  of  warm  water. 

I^.     A-cidi  carbolici njvj        (0.30) 

Sodii  bicarbonatis gr.  xxx  (2.00) 

Sodii  biboratis gr.  xlv    (3.00) 

Glycerini 5  j          (4-oc) 

Aquae  destillatas ovj    (iSo.oo) 

M.     Sig. — For  local  use. 

To  these  solutions  may  be  added,  as  conditions  may  demand,  any 
one  of  the  astringents,  as  nitrate  of  silver  in  i  per  cent,  solution,  or 
sulphate  of  zinc  in  J^  of  i  per  cent,  solution.  These  solutions  are 
best  introduced  into  the  nasal  cavity  through  the  use  of  an  atomizer. 
If  the  chambers  are  free  from  obstructions  of  any  character,  presenting 
only  the  hypertrophies,  they  may  be  used  in  the  douche  knov/n  as  the 
Dessau  of  Birmingham  douche.  Due  care  should  be  observed  to  note 
that  both  nasal  chambers  are  free  enough  to  permit  the  return  of 
fluids.  The  character  of  the  atomizer,  the  amount  of  force  used,  and 
the  general  method  of  directing  the  spray  should  be  carefully  gone  over 
with  the  patient.  Patients  are  very  much  inclined,  in  spraying 
nasal  chambers,  to  overdo  the  matter.  This  should  be  restricted  to 
a  simple  cleansing  of  the  nasal  chambers  in  the  morning  on  rising  and 
in  the  evening  on  going  to  bed;  in  fact,  I  am  not  much  of  a  behever 
in  placing  solutions  of  any  kind  or  character  in  patients'  hands  for 
self-medication.  It  is  always  better  for  the  physician,  if  possible,  to 
have  the  local  treatment  thoroughly  withiii  his  care,  allowing  the 
patient  to  use  only  a  mild  alkaline  solution  solely  for  cleansing  pur- 
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poses.  When  astringents  are  used  in  aqueous  solutions,  it  is  advisable 
thereafter  to  spray  out  the  nose  with  one  of  the  forms  of  refined  pe- 
troleum, such  as  albolene  or  benzoinol;  especially  is  this  imperative 
if  the  patient  is  about  to  expose  himself  to  the  influence  of  the  external 
atmosphere  immediately  after  spraying  with  the  aqueous  solution. 
In  the  milder  type  of  hypertrophy,  as  well  as  in  vasomotor  catarrhs, 
I  find  that  a  refrigerant  alterative  stimulant,  such  as  the  menthol- 
camphor-iodin  solution,  apphed  under  the  care  of  the  physician  every 
alternate  day,  or  every  day,  has  a  decidedly  beneficial  influence  on 
this  condition,  and  is  exceedingly  agreeable  and  pleasant  in  its  im- 
mediate effect.     The  menthol-camphor-iodin  solution  is  as  follows: 

I^.     Menthol gr.  xxv     (1.50) 

Camphor gr.  vij      (0.50) 

lodin gr.  ss         (0.03) 

Benzoinol o  j  (32.00) 

Most  frequently,  however,  these  simple  methods  will  not  be 
attended  with  the  desired  result,  and  ofttimes  at  the  beginning  of  the 
treatment  the  amount  of  structural  change  will  demonstrate  that 
the  time  so  employed  will  be  wasted,  and  that  the  only  method  by 
which  results  can  be  gained  is  through  active  local  treatment.  Many 
and  various  methods  of  treatment  have  been  suggested  for  the  purpose 
of  reducing  the  h>^ertrophies,  most  of  which  are  through  the  use  of 
agencies  producing  more  or  less  destruction  of  tissue.  The  method 
to  be  employed,  the  amount  of  reaction  required,  the  agent  to  be 
applied,  and  the  success  obtained  are  usually  the  result  of  individual 
experience  and  skill.  It  is  well  to  be  skilled  and  experienced  in  all 
the  various  agents  to  be  employed  for  this  purpose,  and  then  to  use 
that  agent  which  is  most  appHcable  to  the  case  in  hand  and  which  wiU 
most  thoroughly  and  quickly  accomplish  the  sought-for  result.  The 
methods  which  are  employed  are  pressure  through  the  use  of  soft- 
rubber  spHnts;  cauterization,  galvanic  or  chemical;  the  snare,  hot  or 
cold;  and  the  more  or  less  complete  removal  of  the  turbinate  bodies. 
Wagner  in  his  httle  book  cafls  attention  to  the  applicabihty  of  soft- 
rubber  spHnts  for  the  reduction  of  turbinal  hypertrophies.  In  my 
observation,  in  the  wearing  of  soft-rubber  splints  for  the  correction 
of  deformities  of  the  septum,  I  have  been  impressed  with  the  thorough- 
ness of  the  reduction  of  the  hypertrophy  in  the  turbinate  when  they 
existed,  and  with  the  permanence  of  this  action.  It  seems,  therefore, 
that  those  who  are  not  incKned  to  surgical  procedures  would  find  this 
to  be  an  efficient,  if  rather  an  unpleasant,  method  of  accomphshing  a 
rapid  and  radical  resolution  in  their  hands.  Electrolysis  has  been 
employed  to  a  greater  or  less  extent  for  the  reduction  of  hypertrophies 
of  the  turbinal  tissue,  but  the  fact  that  this  method  of  treatment  has 
not  gained  much  support  by  extensive  workers  in  rhinology  would 
indicate  that  it  has  no  advantages  over  other  methods  of  treatment; 
its  great  disadvantages  are  the  uncertainty  of  the  result  and  the 
slowness  with  which  it  is  gained. 

The  chemical  cauterizing  agents  are  chromic  and  mono-chloro- 
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acetic  acid.  They  are  especially  applicable  when  the  hypertrophy  is 
uniform  and  not  very  marked,  showing  no  tendency  to  form  those 
masses  known  as  anterior  and  posterior  hypertrophies.  In  the  appli- 
cation of  these  agents  it  is  well  to  have  the  nasal  chambers  as  free 
from  moisture  as  possible,  and  make  the  points  of  application  very 
limited  in  area,  from  which,  as  it  were,  to  pin  down  the  mucous 
membranes  to  the  periosteum.  If  through  these  means  a  number  of 
minute  points  of  cauterization  are  made  on  the  area  of  hypertrophy, 
there  will  be  a  gradual  obliteration  of  the  overdistended  venous 
channels  and  a  reduction  of  the  intravascular  connective  tissue  as  the 
result  of  the  adhesion  and  contraction  at  these  points.  The  method  of 
apphcation  is  as  follows:  The  nasal  cavity  is  first  thoroughly  anes- 
thetized through  the  means  of  cocain.  The  cocain  is  best  used  in  a 
5  per  cent,  solution  and  best  introduced  into  the  nasal  cavities  on  a 
pledget  of  cotton  saturated  with  the  cocain  solution,  which  cotton  is 
allowed  to  remain  in  the  nasal  cavity  for  a  period  of  from  five  to  ten 
minutes.  At  the  end  of  this  time  the  cotton  is  removed.  It  will  then 
be  noticed  that  the  anesthesia  is  quite  complete.  A  few  crystals  of 
chromic  acid  are  then  collected  on  the  end  of  an  appHcator,  or  probe, 
and  fused  over  a  flame;  the  acid  collecting  in  a  small  crystal  at  the 
end  of  the  probe.  The  nasal  cavity  is  now  dried  with  a  pledget  of 
dry  absorbent  cotton  and  the  chromic  acid  is  carried  to  the  areas 
showing  the  hypertrophy,  great  care  being  exercised  in  touching  only 
the  areas  in  which  it  is  desired  to  make  the  application.  It  is  usually 
wise  to  wash  out  the  nasal  cavities  with  an  alkaline  solution  afterward, 
as  it  neutralizes  and  limits  the  action  of  the  acid.  Chloracetic  acid  is 
used  in  about  the  same  manner  as  chromic  acid.  N.  H.  Pierce,  of 
Chicago,  has  suggested  the  submucous  use  of  chromic  acid,  and  Gold- 
stein, of  St.  Louis,  has  suggested  a  special  trocar  and  canula  cautery- 
carrier  for  this  purpose.  The  method  consists  in  nicking  the  mucous 
membrane  with  a  knife  and  carrying  the  trocar  and  canula  between 
the  mucous  membrane  and  periosteum  back  to  the  posterior  extremity 
of  the  inferior  turbinate.  The  trocar  is  then  removed  and  the  chromic 
acid  cautery-carrier  is  passed  through  the  canula,  and,  as  the  canula 
with  the  cautery-carrier  is  removed,  the  chromic  acid  acts  upon  the 
submucous  tissues.  The  galvano-cautery  is  used  in  the  same  class 
of  cases  as  the  chemical  agents,  and  should  be  used  in  the  same  manner. 
The  galvano-cautery  is  a  most  valuable  agent,  which,  unfortunately, 
has  been  much  abused.  The  disfavor  into  which  the  galvano-cautery 
has  fallen  is  no  doubt  largely  due  to  the  fact  that,  through  the  faulty 
methods  of  its  application,  marked  reactions  were  frequently  excited, 
with  profound  constitutional  disturbances.  This  was  doubtless  due 
to  the  method  in  vogue  some  years  ago  of  going  through  the  nasal 
chambers  with  long,  Knear  cauterizations  extending  down  to  the  tur- 
binate bone.  If  a  very  finely  pointed  electrode  is  used  and  from  four 
to  six  minute  but  deep  cauterizations  are  made,  the  advantage  is 
largely  in  favor  of  the  galvano-cautery  over  t"he  chemical  agents.  The 
galvano-cautery  is  less  painful  in  application,  with  no  after-pain. 
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This  action  can  be  more  readily  gaged,  and  there  is  no  violent  paroxysm 
of  sneezing  and  headache.  In  favor  of  the  chemical  cautery  is  the 
simplicity  of  its  appHcation  and  the  absence  of  any  bleeding  and  the 
mild  course  of  the  heahng  process.  When  we  have  large  redundant 
masses  of  tissue  forming  at  the  anterior  or  posterior  extremities  of  the 
turbinates  or  hanging  from  the  middle  turbinate,  or  the  free  border  of 
the  inferior  turbinate,  the  most  efficacious  and  resultful  method  of 
procedure  is  their  removal.  This  may  be  done  through  the  use  of 
either  the  hot  or  the  cold  snare.  The  hot  snare  is  used  by  some  in 
preference  to  the  cold,  because,  through  its  cauterizations,  it  is  sup- 
posed to  occlude  the  venous  channels  and  prevent  hemorrhages.  The 
objection  to  its  use  is  that  we  have  with  its  apphcation  a  wounded 
surface,  plus  a  burn.  Through  the  introduction  of  suprarenal  extract 
and  its  active  principle,  adrenahn,  we  need  have  Httle  fear  of  annoying 
hemorrhage  with  the  cold  snare,  and  its  use  leaves  a  perfectly  clean- 
cut  wound,  that  heals  kindly,  thus  making  it  preferable  to  the  hot 
snare.  Occasionally  we  have  large  pendulous  growths  of  hyper- 
trophied  tissue  along  the  free  border  of  the  inferior  turbinate  and  large 
infiltrated  middle  turbinate,  the  former  filling  out  the  inferior  meatus 
and  the  latter  coming  in  contact  with  the  septum  or  making  firm 
pressure  thereon.  The  only  operative  intervention  that  will  effectu- 
ally reduce  this  form  of  hypertrophy  is  through  partial  excision  of  the 
turbinate.  Any  of  the  various  operative  procedures  of  partial  excision, 
as  suggested  by  Kyle,  Holmes,  and  others,  are  usually  attended  with 
most  satisfactory  results.  I  find  the  cutting  away  of  the  lower  border 
of  the  inferior  turbinate  bone,  just  through  the  center  of  the  downward 
curve,  and  throughout  its  whole  length,  in  an  anterior  posterior  direc- 
tion, taking  away  as  it  does  all  the  redundant  tissue  with  a  small 
margin  of  bone,  and  resulting  in  the  formation  of  a  Hnear  cicatrix 
along  the  whole  free  border  of  the  turbinate  bone,  thus  giving  a  free 
respiratory  space  with  sufficient  turbinal  tissue  left  to  adequately 
carry  out  the  physiologic  function  of  the  nasal  chamber,  to  be  the 
ideal  operation.  This  operation  can  be  performed  with  scissors  and 
saws  or  swivel  knife.  In  this  operation  pain  is  quite  intense  for  a 
few  moments,  even  under  the  most  thorough  local  anesthesia;  there- 
fore, where  a  patient  is  of  a  nervous  temperament  or  not  very  strong, 
it  would  be  better  to  do  the  operation  under  a  general  rather  than  a 
local  anesthesia.  Suprarenal  or  adrenalin  should  be  used  quite  freely 
on  the  mucous  surface,  whether  the  operation  is  done  under  a  local 
or  general  anesthesia,  until  the  tissues  are  thoroughly  blanched.  I 
usually  prefer  to  do  the  operation  with  sharp,  narrow,  curved  scissors; 
they  make  a  clean-cut  wound,  the  action  is  instantaneous,  and  the 
whole  mass  is  removed  at  once.  The  excised  mass,  which  is  sometimes 
held  by  a  shred  of  mucous  membrane,  is  usually  more  easily  removed 
by  the  snare  than  by  any  other  method.  After  the  removal  of  the 
mass  the  wounded  surface  should  have  immediately  appHed  to  it  a 
pledget  of  cotton  saturated  with  suprarenal  extract  or  adrenahn, 
which  is  allowed  to  remain  upon  the  wounded  surface  for  five  or  ten 


134  DISEASES    OF    THE    RESPIRATORY    SYSTEM 

minutes.  This  should  then  be  removed  and  the  whole  wounded  surface 
should  be  painted  over  with  collodion.  The  action  of  collodion  when 
so  applied  in  preventing  hemorrhage  is  remarkable.  From  the  results 
I  have  seen  from  complete  turbinotomy,  I  am  rather  opposed  to  its 
application  as  a  surgical  procedure  in  any  form  of  chronic  rhinitis. 
Occasionally  we  have  large,  dense  hypertrophies  which  have  been 
vainly  attacked  again  and  again  by  cautery  agents,  but  they  recur. 
The  method  of  partial  excision  given  above  almost  always  gives  com- 
plete relief  in  these  cases.  We  iind  also  that  in  many  cases  of  hyper- 
trophic catarrh  the  condition  is  maintained  by  other  conditions  within 
the  nasal  chambers,  such  as  spurs  from  the  septum  or  deflections. 
When  these  conditions  exist,  they  should  be  carefully  considered,  and 
the  relation  they  have  to  the  existing  chronic  catarrh  thoroughly 
studied.  If  the  spur  is  well  placed  anteriorly,  so  as  to  cause  more  or 
less  obstruction  of  the  nasal  chambers,  its  removal  is  essential  for  the 
correction  of  the  chronic  rliinitis;  or,  if  there  is  a  spur  situated  well 
back  which  impinges  either  upon  the  middle  or  inferior  turbinate, 
indenting  itself  into  their  substance,  it  is  essential  for  the  correction 
of  the  catarrhal  condition  to  remove  them.  Deflections  which  cause 
impairmicnt  to  respiration  through  either  nasal  ca^ity  also  require 
correction,  and  their  elimination  as  factors  will  correct  very  frequently 
the  hypertrophic  catarrh,  without  further  treatment.  Adenoids 
and  marked  h}"pertrophy  of  the  faucial  tonsil  as  well  as  myxomatous 
growths  should  receive  appropriate  treatment  when  they  exist.  In 
summing  up  the  treatment  of  chronic  rhinitis,  I  should  state  that  due 
regard  should  be  given  to  the  causative  factors,  and  these  should  be 
removed  when  practicable.  Due  attention  should  be  paid  to  consti- 
tutional condition,  habits,  and  h}'gienic  surroundings  of  the  patients, 
and  local  treatment  should  be  instituted  which  wdll  bring  about  the 
most  satisfactory  and  quickest  results.  Overoperative  treatment 
should  be  cautioned  against,  and  local  treatment  instituted  should  be 
done  under  as  thorough  asepsis  as  possible. 

Treatment  of  Atrophic  Rhinitis. — Whatever  line  of  local  treat- 
ment is  instituted,  it  is  absolutely  necessary  that  cleanliness  form  the 
primary  and  essential  feature  of  the  treatment.  Thorough  cleansing 
of  the  nasal  chambers  once  or  t^^^ce  daily  with  an  alkaline  wash 
introduced  by  anterior  and  posterior  injection  until  the  solution  comes 
through  clear  and  free  from  crusts  and  secretion  is  very  important. 
The  solutions  are  introduced  anteriorly  by  any  of  the  various  forms  of 
nasal  douches — preferably  by  those  exerting  only  a  moderate  degree 
of  pressure,  and  posteriorly  by  the  post-nasal  syringe.  Patients  should 
be  thoroughly  instructed  in  the  use  of  these  mechanical  devices,  and 
as  to  the  danger  of  forcibly  blo^^'ing  the  nose  during  the  use  of  the 
douche.  As  the  quantity  of  solution  to  be  used  is  large,  it  is  wise  to 
select  one  which  will  accomplish  good  results  without  being  very 
expensive.  I  know  of  nothing  for  this  purpose  that  equals  a  normal 
saline  solution.  This  can  be  prepared  each  time  by  adding  a  teaspoon- 
ful  of  salt  to  a  pint  of  boiled  water,  or  by  making  a  solution  from  the 
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nasal  plasma  tablets,  to  which  I  have  before  referred.  Another  solu- 
tion which  is  very  efficacious  is  one  composed  of  one  teaspoonful  of 
the  10  per  cent,  solution  of  permanganate  of  potash  to  a  pint  of  warm 
water.  Boric  acid  may  be  used  in  the  strength  of  from  i  to  2  drams 
to  the  pint  of  water.  In  the  early  stages  of  the  cleansing  it  will  be 
necessary  to  aid  the  action  of  the  solution,  on  account  of  the  density 
and  firmness  of  the  crusts,  by  the  use  of  cotton-covered  probes.  Daily, 
or  every  alternate  day,  the  patient's  nasal  cavities  should  be  carefully 
cleansed  by  the  attendant  physician,  and  he  should  go  over  the  whole 
mucous  surface  as  thoroughly  as  possible  with  a  cotton-protected 
probe,  removing  all  crusts  and  pus  from  within  the  folds  and  duphca- 
tures  of  the  mucous  membrane.  Due  caution  should  be  observed,  in 
using  instruments  for  douching  and  sprays,  to  see  that  they  are  as 
simply  contrived  as  possible,  and  that  they  are  aseptically  constructed 
and  that  they  admit  of  sterilization.  Various  forms  of  local  treatment 
have  been  suggested,  mechanical  and  medicinal,  according  to  the 
various  theories  that  have  been  advanced  as  to  its  etiologic  factors. 
Cleanliness  and  active  irritation  through  the  medium  of  irritative 
drugs  are  suggested  by  those  accepting  the  view  that  it  is  the  second 
stage  of  a  purulent  catarrh.  Those  adhering  to  the  theory  that  it  is 
an  advanced  form  of  the  hypertrophic  catarrh  beheve  in  curetting, 
galvano-cautery,  and  vibrato-massage.  Griindwald  and  his  adherents 
find  diseased  sinuses,  open  them  up,  and  claim  most  excellent  results. 
Those  having  faith  that  the  condition  is  a  trophoneurosis  have  resorted 
to  interstitial  electrolysis.  In  this  connection  it  is  well  worth  stating 
that  those  who  have  made  use  of  electrolysis  in  the  treatment  of  this 
disease  have  claimed  most  satisfactory  results,  but  it  has  not  gained 
many  adherents  during  the  last  few  years.  Its  application  is  so  simple 
and  so  readily  made,  that  I  should  strongly  advise  its  use  when  per- 
missible; the  bacteriologists  have  suggested  the  various  active  germi- 
cidal agents — formaldehyd  and  bichlorid  solutions.  Among  the  vari- 
ous local  mechanical  agents  that  have  been  selected  are  tampons 
(Gottstein),  use  of  curets,  and  the  action  of  electricity.  There  is  no 
doubt  that  the  Gottstein  tampon  is  a  valuable  agent  in  the  treatment 
of  this  condition,  especially  in  that  class  of  cases  in  which,  from  various 
causes,  frequent  irrigation  cannot  be  employed.  The  patient  can  be 
readily  instructed  in  the  making  of  tampons.  They  are  made  out 
of  absorbent  cotton  rolled  rather  firmly,  about  2  inches  in  length,  and 
of  sufficient  size  to  just  snugly  fit  in  between  the  turbinates  and  the 
septum.  The  tampon  should  be  well  greased  with  an  entirely  non- 
irritating  oil,  but,  better  still,  with  a  25  or  50  per  cent,  solution  of 
ichthyol.  Where  morning  and  evening  cleansing  is  regularly  resorted 
to,  it  is  only  necessary  to  wear  the  tampon  from  three  to  four  hours 
daily  in  each  nasal  chamber.  The  use  of  this  agent  will  not  bring 
resolution,  but,  with  thorough  cleansing  and  the  use  of  the  tampon 
saturated  with  ichthyol,  there  will  be  marked  diminution  in  crust 
formation  and  lessening  of  the  offensive  odor.  I  see  no  reason  for  the 
use  of  the  curet  or  galvano-cautery  as  part  of  the  routine  treatment, 
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and  should  strongly  advise  against  their  use.  I  have  not  much  faith 
in  vibrato-massage,  as  instituted  by  Braun.  It  is  still  strongly  advo- 
cated by  many  of  his  adherents.  It  may  be  used  by  hand  or  motor. 
In  this  country  Shurly,  Price-Brown,  and  Bishop  claim  excellent 
results  from  its  use.  Among  the  local  remedies  now  being  used,  and 
seemingly  accomplishing  more  or  less  good  in  this  type  of  catarrh, 
may  be  mentioned  formaldehyd,  which  may  be  used  in  the  strength  of 
I  :  5,000,  gradually  increasing  the  strength  as  it  becomes  bearable  to 
'  the  patient.  This  should  be  used  after  thorough  cleansing  of  the  nasal 
chambers  either  by  an  atomization  into  the  nasal  chambers,  or  by 
saturating  pledgets  of  cotton  with  the  solution  and  allowing  them  to 
rest  in  the  nasal  cavities  for  a  few  minutes,  when  they  should  be 
removed.  Stearate  of  zinc,  to  which  is  added  15  grains  of  powdered 
nitrate  of  silver  to  the  ounce,  insufflated  into  the  cleansed  nasal 
chambers,  should  not  be  used  more  frequently  than  every  third  day. 
Both  of  these  agents  are  stimulating  and  cause  more  or  less  pain. 
Menthol  is  extensively  used,  alone  or  in  connection  with  camphor  or 
iodin,  in  atrophic  rhinitis.  There  is  no  doubt  that  this  is  an  excellent 
protective  and  an  exceedingly  pleasant  agent  after  the  nasal  chambers 
have  been  thoroughly  cleaned  out;  nevertheless,  I  cannot  view  its 
use  in  this  condition  except  as  aiding  and  abetting  the  progress  of  the 
disease,  and,  therefore,  would  advise  strongly  against  its  use.  In 
ichthyol  we  have  an  agent  which,  when  used  in  connection  with  the 
cleansing  and  tamponing,  gives  results  which  are  far  superior  to  any 
other  form  of  treatment  with  which  we  are  at  present  conversant. 
At  first  the  ichthyol  should  be  used  in  15  per  cent,  solution,  rapidly 
being  increased  in  its  strength  until  it  can  be  borne  in  75  per  cent, 
solution,  or  to  the  full  strength  of  the  drug.  The  drug  should  be 
thoroughly  instilled  into  every  portion  of  the  nasal  chamber  that  can 
be  reached  by  the  agent,  at  least  every  second  day.  The  Finsen  rays 
have  also  been  used  in  the  treatment  of  this  condition.  Whether  the 
further  use  of  this  agent  v/ill  prove  that,  like  very  many  of  the  agents 
which  have  been  introduced  for  the  alleviation  of  atrophic  rhinitis,  it 
will  have  only  ephemeral  use,  or  whether  it  will  prove  of  sufficient  merit 
to  become  permanent  in  the  therapeutics  of  atrophic  rhinitis,  it  is 
yet  too  early  to  decide.  Summers,  of  Philadelphia,  claims  great 
success  in  the  lessening  of  crust-formation  and  diminution  of  odor 
by  the  use  of  insufflations  of  a  25  per  cent,  powder  of  citric  acid  in 
sugar  of  milk.  Paraffln  has  also  been  employed  in  submucous  in- 
jections into  the  turbinal  bodies  as  a  therapeutic  resort.  Careful 
examinations  should  be  made  in  all  cases  of  atrophic  rhinitis  for  diseases 
of  the  communicating  sinuses.  Wherever  these  sinuses  are  found  to 
be  diseased,  they  should  be  treated  in  the  manner  indicated  for  these 
conditions.  The  antitoxin  of  diphtheria  has  been  used  in  treating 
this  disease,  without  any  permanent  results.  Massolin  has  also  been 
used  in  atrophic  rhinitis  with  good  results.  In  the  management  of 
all  cases  of  atrophic  rhinitis  there  is  one  feature  that  should  strongly 
impress  itself  upon  the  therapeutist,  and  that  is  the  need  of  radical 
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constitutional  treatment.  I  have  never  seen  a  case  of  atrophic 
rhinitis  in  which  the  individual  possessing  it  did  not  impress  me  as  one 
who  was  constitutionally  below  par.  All  the  hygienic  surroundings 
need  looking  over  and  correcting  whenever  at  fault.  These  people 
should  be  housed,  fed,  bathed,  and  clothed  as  well  as  is  consistent  with 
their  ability  to  provide.  They  should,  unless  necessity  forbids,  live 
as  much  out  of  doors  as  possible.  Occasional  changes  of  chmate  and 
surroundings  exert  a  decidedly  beneficial  influence.  The  correction 
of  disordered  conditions  of  the  alimentary  canal  is  very  potent  for 
good,  especially  in  regard  to  the  habit  of  constipation,  which  is  so 
prevalent  among  this  class  of  patients.  It  is  also  found  that  these 
patients  improve  more  rapidly  under  a  treatment  that  includes  some 
of  the  following  constitutional  agents,  namely:  iron,  iodin,  arsenic, 
cod-Uver  oil,  or  hypophosphites. 

ACUTE  LARYNGITIS 

Acute  laryngitis  is  an  acute  inflammation  of  the  mucous  membrane 
lining  the  larynx.  The  intensity  and  severity  of  the  inflammatory 
changes  vary  greatly,  being  somewhat  influenced  by  etiologic  causes. 
We  have  the  simple  type  of  acute  laryngitis,  the  rheumatic  laryngitis, 
the  laryngitis  sicca,  the  hemorrhagic  laryngitis,  the  catarrhal  epiglot- 
titis, and  the  laryngitis  hypoglottica.  The  last  form  of  laryngitis 
mentioned  above,  the  acute  laryngitis  h}q3oglottica,  is  of  sufficient 
importance  to  merit  a  few  words  in  definition.  This  form  of  laryngitis 
occurs  most  frequently  in  children  as  the  result  of  a  severe  simple 
laryngitis,  or  as  a  sequence  of  the  acute  exanthemata.  It  is  character- 
ized by  croupy  cough,  marked  impairment  of  the  respiration,  with 
inspiratory  and  expiratory  stridor,  and  with  httle  or  no  alteration  of 
the  voice.  When  inspection  can  be  had,  the  characteristic  infiltration 
of  the  subchordal  portion  of  the  larynx  makes  the  diagnosis  easy. 
The  children  do  not  evidence  the  depression  shown  in  laryngeal 
diphtheria,  and  cultures,  when  made,  give  negative  results.  The 
acute  laryngitis  is  apparently  a  non-infectious  disease.  The  prognosis 
is  always  good.  Restoration  to  the  normal  under  appropriate  treat- 
ment is  always  attainable. 

Treatment. — As  an  acute  laryngitis  is  frequently  the  sequel  of 
an  acute  coryza,  and  nearly  as  often  precedes  the  invasion  of  an  acute 
coryza,  both  being  frequently  dependent  upon  the  same  causative 
agents,  the  same  general  fine  of  treatment  should  be  adopted  in  the 
prophylaxis  and  constitutional  treatment  to  abort  and  lessen  the  sever- 
ity of  an  acute  laryngitis,  as  has  been  indicated  in  the  chapter  devoted 
to  the  treatment  of  acute  rhinitis.  The  administration  of  aconite  in 
one-drop  doses,  every  half  hour  until  six  drops  have  been  taken,  is 
very  efficacious  in  lessening  the  severity  of  the  attack  and  brings  about 
a  speedy  restoration.  Rest  for  the  larynx  is  absolutely  essential  and 
should  be  insisted  upon  when  the  voice  is  at  all  altered.  When  the 
cough  is  annoying,  as  it  frequently  is  during  the  stage  of  congestion, 
it  can  be  allayed  by  the  administration  of  codein  in  ^-grain  doses  or 
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heroin  in  yV-grain  doses,  every  four  or  six  hours.  The  excessive  irri- 
tability of  the  congestive  stage,  indicated  by  the  sensation  of  dryness, 
soreness,  and  cough,  can  be  frequently  reheved  by  exciting  secretion 
through  the  medium  of  pilocarpin  given  in  yito  o^  ^  grain  dose.  Rest 
in  bed,  even  in  the  milder  cases,  aids  materially  in  bringing  about  a 
quicker  resolution;  in  the  severer  cases  it  should  be  insisted  upon. 
As  disturbed  conditions  of  the  stomach  and  alimentary  canal  are  fre- 
quently the  indirect  sources  by  which  this  condition  is  brought  about, 
they  should  receive  careful  consideration.  The  diet  should  be  simple; 
the  bowels  should  be  kept  well  open.  If  the  patient  is  detained  in 
his  room,  the  temperature  therein  should  be  maintained  at  about  70° 
Tahrenheit,  and  should  be  rendered  moist,  especially  during  the  conges- 
tion period,  by  the  generation  of  steam.  The  desired  effect  of  steam 
may  also  be  attained  by  the  inhalation  of  compound  tincture  of  ben- 
zoin, of  which  a  teaspoonful  is  added  to  a  pint  of  boihng  water.  Cold 
compresses  or  an  ice-bag  should  be  applied  to  the  neck  when  there  is 
much  soreness  or  great  discomfort  is  present.  When  cold  is  contra- 
indicated,  or  for  other  reason  cannot  be  apphed,  we  may  make  use  of 
counterirritation.  Counterirritation  may  be  gained  through  the  use 
of  mustard  or  tincture  of  iodin  applied  over  the  larynx  and  trachea 
from  the  hyoid  bone  to  the  middle  of  the  sternum.  If  there  is 
evident  constitutional  disturbance  present,  which  may  have  a  greater 
or  less  influence  on  the  production  and  maintenance  of  the  laryngitis, 
it  should  be  actively  treated.  Therefore,  the  rheumatic  and  gouty 
diathesis,  gastro-intestinal  disturbances,  syphilis,  the  acute  infectious 
diseases,  diseases  of  the  heart,  etc.,  should  receive  appropriate  and 
careful  systemic  consideration.  Whenever  laryngitis  is  due  to  the 
irritation  from  dust,  chemicals,  etc.,  the  patient  should  be  protected 
from,  or  removed  completely  from,  these  sources  of  irritation.  Local 
treatment  forms  an  essential  feature  in  the  rehef  and  restoration  of 
many  cases  of  acute  laryngitis.  Naturally,  there  is  a  difference  of 
opinion  in  regard  to  the  best  and  miost  satisfactory  non-irritating 
method  of  making  these  topical  appHcations.  Some  laryngologists 
make  use  of  topical  application  through  the  medium  of  the  spray, 
others  with  a  syringe,  and  still  others  by  means  of  the  laryngeal  appli- 
cator. WTien  one  possesses  the  necessary  skill  and  the  dehcacy  of 
manipulation  to  make  appHcations  with  exactness  and  gentleness  of 
touch,  tbere  is  no  question  of  the  superiority  of  direct  topical  appHca- 
tion  over  the  spray  or  syringe.  In  the  early  stages  of  acute  active 
congestion,  edema,  or  hj^Doglottic  infiltration,  the  use  of  the  solution 
of  suprarenal  extract  or  adrenahn,  repeated  several  times  daily,  lessens 
greatly  the  edema,  the  swelling,  and  the  congestion  of  the  mucous  mem- 
brane. Where  there  is  edema  of  the  aryepiglottidean  folds  or  infiltra- 
tion of  the  epiglottis,  the  free  administration  of  suprarenal  should  be 
made  use  of,  or  scarification  should  be  resorted  to.  The  astringent 
solution  should  not  be  resorted  to  until  the  stage  of  secretion  is  estab- 
lished. The  silver  salts,  on  account  of  their  astringent  and  mild 
gennicidal  action,  are  the  most  favored.     The  silver  nitrate  should  be 
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used  in  from  a  i  to  2  per  cent,  solution.  The  sulphate  and  chlorid 
of  zinc  are  also  used  to  meet  the  same  indications  in  from  i  to  3  per 
cent,  solution.  Where  dysphonia  is  a  very  distressing  symptom, 
especially  if  the  patient  is  a  pubHc  speaker,  singer,  or  one  whose  voca- 
tion requires  the  free  use  of  the  voice,  I  find  that  restoration  is  mate- 
rially aided  by  absolute  rest  of  the  voice  and  by  the  use  of  the  continu- 
ous current  applied  to  the  larynx. 

I  wish  to  impress  upon  my  readers  the  importance  of  thorough 
cleansing  of  the  nasal,  pharyngeal,  and  laryngeal  mucous  membrane 
before  making  topical  appHcations  to  the  larynx.  Whenever  there 
is  occlusion  of  the  nasal  chambers  and  inflammatory  changes  in  the 
nasopharynx,  they  should  receive,  at  the  same  time,  local  attention. 
In  the  acute  laryngitis  in  children,  especially  in  that  class  having 
recurring  attacks  throughout  the  cold  season, — the  "croupy  children," 
— they  should  have  their  general  hygiene  looked  after.  The  parents 
of  these  children  should  be  carefully  instructed  how  to  clothe,  to  feed, 
to  bathe  these  children,  and  should  be  instructed  as  to  the  amount 
and  character  of  open-air  exercise  for  the  little  patients.  Children  of 
this  type  flourish  under  the  administration  of  iron,  arsenic,  and  cod- 
liver  oil.  When  attacks  occur,  the  child  should  be  kept  in  a  well 
heated  room  in  which  steam  is  generated  or  in  which  hme  is  allowed 
to  slack.  It  is  well  to  open  the  bowels  with  a  calomel  purge  in  small 
divided  doses.  Internally  should  be  given  tincture  of  aconite  in 
5^-drop  doses,  combined  with  a  stimulant  expectorant,  as: 

I^.     Ammonii  bromidi gr.  xv  (i.oo) 

Ammonii  carbonatis gr.  xv  (i.oo) 

Tincturas  aconiti "Kviij  (0.50) 

Glycerini 3ij  (8.00) 

Aquas 5ij  (62.00) 

Sig. — Two  teaspoonfuls  every  two  hours. 

Holt  advises  during  the  croupy  attack: 

r^.     Chlorali  hydrati gr.  \xxv     (5.00) 

Potassii  bromidi gr.  xlv       (3.00) 

Ammonii  bromidi gr.  xxx      (2.00) 

Aquae  cinnamomi 5ij  (62.00) 

Sig. — Teaspoonful  in  water  every  twenty  minutes  until  improvement  takes  place. 

External  applications  in  the  form  of  stimulant  embrocations  apphed 
to  the  chest  and  neck  act  very  well.  I  prefer  the  official  soap  hniment 
for  this  purpose.  When  the  paroxysms  of  difficult  breathing  are  com- 
ing on,  as  indicated  by  the  stridulous  respiration,  if  the  Httle  one  is 
aroused  and  given  drafts  of  hot  milk,  the  attack  will  be  considerably 
amehorated,  if  not  completely  aborted.  Should  stenosis  become 
very  intense,  it  may  be  necessary  to  resort  to  intubation.  In  laryn- 
gitis hypoglottica,  the  general  plan  of  treatment  as  indicated  above 
should  be  followed.  In  this  condition  the  local  spraying  of  adrenahn, 
the  external  application  of  cold,  and  depletion  through  the  bowels  are 
especially  efficacious.  The  use  of  a  i  per  cent,  solution  of  silver 
nitrate  to  the  diseased  area,  when  possible,  is  exceedingly  beneficial. 
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Should  breathing  become  markedly  embarrassed,  it  will  be  necessary 
to  resort  to  intubation  or  tracheotomy. 

CHRONIC  LARYNGITIS 

Chronic  laryngitis  is  a  chronic  inflammation  of  the  mucous  mem- 
brane of  the  larynx,  whJch  is  characterized  cHnically  by  more  or  less 
alteration  of  the  voice  and  change  in  the  secretion.  The  condition  is 
most  frequently  of  local  origin,  being  due  to  frequently  recurring 
neglected  attacks  of  the  acute  type.  It  is  also  the  result  of  pathologic 
changes  in  the  upper  air-tract.  Systemic  disturbances,  of  both 
infectious  and  non-infectious  character,  are  often  attended  with  chronic 
changes  affecting  the  laryngeal  mucosa.  Improper  use  of  the  voice 
by  professional  singers,  speakers,  and  "criers"  is  often  attended  with 
structural  changes  within  the  larynx.  The  prognosis  of  chronic 
laryngitis,  with  regard  to  restoration  of  function  and  reduction  of  the 
mucosa  to  the  normal,  is  fairly  good. 

Treatment. — -Above  all,  a  thorough  appreciation  of  the  possible 
etiologic  factors  must  be  taken  into  consideration,  and  methods 
adopted  to  correct  these  must  be  instituted  at  once.  If  there  is 
disease  of  the  nose  or  nasopharynx,  such  as  hypertrophies,  disease  of 
the  sinuses,  deflected  septum,  adenoids,  diseased  tonsils,  or  enlarged 
uvula,  appropriate  treatment  should  be  adopted  to  restore  these  parts 
to  the  normal.  Constitutional  conditions  which  may  have  an  influence 
in  causing  or  maintaining  the  laryngitis  should  be  treated.  It  is  well 
to  bear  in  mind  that  a  chronic  laryngitis  may  be  the  only  manifestation 
of  syphilis,  and  the  earhest  symptom  of  aneurism  or  pulmonary 
tuberculosis.  Habits  that  are  attended  with  persistent  irritation  of 
the  larynx  and  that  are  prejudicial  to  improvement,  such  as  the  exces- 
sive use  of  condiments,  tobacco,  and  alcohol,  should  be  broken  up. 
Ofttimes  a  change  of  climate  from  the  seashore  to  the  mountains,  or 
from  the  mountains  to  the  seashore,  works  great  benefit.  A  few 
months  spent  at  one  of  the  well  conducted  sulphur  springs,  where  a 
rigid  regimen  is  carried  out,  often  produces  extreme  benefit.  Where 
the  voice  is  markedly  altered,  sparing  use  should  be  made  of  it. 
Singers,  actors,  and  public  speakers  should  be  counseled  to  abstain 
from  the  use  of  the  voice  in  singing  or  in  public  speaking.  It  is  much 
better  if  those  individuals  affected  with  chronic  laryngitis,  in  which 
there  is  alteration  of  the  voice,  make  use  of  the  whispered,  instead  of 
the  loud  voice.  Where  the  injury  to  the  larynx  is  the  result  of  the 
improper  use  of  the  organ,  the  greatest  good  can  be  accomplished  by 
placing  the  patient  under  the  care  of  a  good  elocutionist  or  singing 
teacher.  In  laryngitis  with  thyro-arytenoid  interni  paresis  or  fatigue, 
strychnin  internally  is  of  value.  When  the  secretion  is  very  profuse, 
the  internal  administration  of  benzoate  of  sodium  in  lo-  to  15-grain 
doses  three  or  four  times  daily  is  said  to  be  beneficial.  Local  treat- 
ment is  only  of  value  in  that  it  supplements  and  assists  the  restoration 
to  the  normal  after  the  removal  of  the  cause.  •  The  appropriate  drugs 
may  be  appUed  through  the  medium  of  the  syringe^  the  atomizer,  or 
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by  a  cotton-covered  applicator.  Unless  one  is  possessed  of  the  neces- 
sary manipulative  dexterity  to  make  the  laryngeal  application  gently 
and  accurately,  it  is  much  better  for  the  operator  and  the  patient  to 
resort  to  the  use  of  the  atomizer  or  the  syringe.  When  it  is  desirable 
to  apply  solutions  to  the  supracordal  portion  of  the  larynx  through 
the  use  of  the  atomizer,  the  patient  should  be  directed  to  hold  the 
tongue  well  out  and  sound  a,  as  in  making  laryngeal  inspection.  When 
wishing  to  medicate  the  subcordal  portion  of  the  larynx  and  trachea, 
the  tongue  should  be  held  as  above  directed  and  the  patient  should 
make  deep  inspirations  each  time  the  spray  or  solution  is  injected. 
Before  the  use  of  topical  appHcation  to  the  larynx,  it  should  be  cleansed 
by  the  spraying  of  one  of  the  alkahne  solutions  before  indicated. 
Those  agents  which  give  the  best  results  by  atomization  or  direct 
application  to  the  larynx  are  mild  solutions  of  the  mineral  astringents. 
Drugs  in  powdered  form  should  under  no  circumstances  be  used  in 
the  larynx.  The  mineral  astringents  should  be  used  in  aqueous 
solutions.  The  strength  of  the  solutions,  as  indicated  in  most  text- 
books, is  entirely  too  great.  Ofttimes  a  i  per  cent,  solution  of  silver 
causes  great  smarting  that  may  last  for  hours.  The  solutions  which 
give  uniformly  the  best  results  in  this  disease  are  a  i  to  2  per  cent, 
solution  of  silver  nitrate,  a  ^  to  i  per  cent,  solution  of  chlorid  of 
zinc,  a  I  to  3  per  cent,  solution  of  sulphate  of  zinc,  and  a  3  per  cent, 
solution  of  alumnol.  The  above  solutions  may  be  used  for  direct 
topical  appUcation  on  a  cotton-armed  applicator  or  for  spraying 
through  an  atomizer.  Great  care  should  be  exercised  in  not  over- 
stimulating  the  mucosa  by  too  frequent  apphcation;  every  second 
day  is  sufficient.  It  will  be  frequently  noted  that,  as  the  case  pro- 
gresses, it  will  be  necessary  to  increase  the  strength  of  the  particular 
drug  which  is  being  used.  After  making  use  of  one  of  the  astringent 
solutions  for  a  time,  it  will  be  often  found  advantageous  to  change  to 
another.  In  that  unusual  form  of  chronic  laryngitis  which  is  known 
as  hypoglottica  chronica,  most  frequently  secondary  to  syphilis  or 
tuberculosis,  internal  medication  should  be  instituted  to  meet  the 
general  infection.  When  the  embarrassment  to  respiration  is  not 
very  great,  the  application  of  nitrate  of  silver  in  caustic  solution, 
scariiication,  or  the  application  of  the  galvano-cautery  should  be 
resorted  to.  When  the  embarrassment  to  respiration  is  marked  and 
increasing  rapidly,  tracheotomy  should  be  done.  After  tracheotomy 
laryngofissure,  with  excision  of  as  much  of  the  hypertrophied  tissue  as 
possible,  may  be  resorted  to.  After  heaUng  of  the  laryngofissure,  it 
becomes  necessary  to  resort  to  the  use  of  specially  constructed  tracheal 
tubes  with  laryngeal  dilators,  such  as  suggested  by  Duel  and  Chevaher 
Jackson,  until  the  caHber  of  the  larynx  is  fully  restored.  For  many 
months  after  the  removal  of  the  tracheal  tube  it  becomes  necessary 
to  occasionally  pass  a  bougie  or  intubating  tube.  In  the  laryngitis 
sicca  the  same  general  line  of  constitutional  treatment  should  be 
instituted  as  I  have  indicated  in  treating  atrophic  rhinitis;  the  adminis- 
tration of  iron,  strychnin,  and  cod-hver  oil,  and  the  proper  care  of 
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the  hygiene  and  diet.  As  terpin  hydrate  is  supposed  to  have  a  specific 
action  on  the  laryngeal  mucous  surface,  it  may  be  administered  three 
or  four  times  daily  in  3-  to  5-grain  doses.  The  local  treatment  of 
atrophic  changes  within  the  nose  and  pharynx  should  not  be  neglected. 
It  is  of  the  utmost  importance  to  thoroughly  remove  all  crusts  and 
scabs  from  the  laryngeal  mucous  membrane  by  the  spraying  of  an 
antiseptic  alkaline  solution  into  the  larynx.  As  an  aid  to  the  dissolv- 
ing of  the  crust  and  as  a  slight  stimulant  to  the  mucosa,  inhahng  the 
steam  from  boiling  water  to  which  has  been  added  5  grains  of  sulpho- 
carbonate  of  zinc  to  the  pint  is  of  great  benefit.  I  wish  here  to  protest 
against  the  use  of  mentholated,  oily  solution  by  atomization  in  this 
t>pe  of  inflammation.  The  only  solutions  that  wall  be  of  any  value 
in  this  condition  are  those  which  act  as  an  intense  stimulant  to  the 
laryngeal  mucosa,  through  which  action  we  hope  to  stimulate  the 
degenerated  glandular  structure.  The  drugs  which  are  employed  for 
this  purpose  are  chlorid  of  zinc  and  nitrate  of  silver  in  i  to  3  percent, 
solution. 

EDEMATOUS  LARYNGITIS 

This  disturbance  is  due  to  vascular  changes  in  the  laryngeal 
mucosa,  by  which  there  is  an  extravasation  of  serum  from  the  vessels 
into  the  submucosa.  The  extravasation  is  more  marked  in  those 
portions  of  the  larynx  rich  in  reticular  connective  tissue,  as  in  the 
aryepiglottidean  folds,  the  arytenoids,  the  false  bands,  and  the 
epiglottis.  The  condition  is  produced  locally  through  injuries  to  the 
larynx,  ulceration,  pressure  of  new^-grow^ths,  and  inflammatory  condi- 
tions in  adjacent  organs.  It  is  also  associated  wdth  specific  inflamma- 
tory processes,  as  in  perichondritis,  and,  as  a  result  of  autoinfection, 
in  the  form  of  angioneurotic  edema.  The  most  frequent  causes  are 
those  of  a  systemic  origin,  as  cardiac,  pulmonary,  hepatic,  and  renal. 
Edema  of  the  larynx  is  a  most  serious  condition,  not  only  giving  rise 
to  great  discomfort  and  suffering,  but  frequently  endangering  the  life 
of  the  patient.  The  prognosis  is  fairly  favorable  if  prompt  and  eflicient 
treatment  is  instituted.  A  fatal  termination  may  supervene,  despite 
all  well  directed  eft'orts. 

Treatment. — The  most  important  feature  of  treatment  of  edema 
of  the  larynx  is  to  reKeve  the  threatening  impairment  of  the  respiration 
as  speedily  as  possible.  No  means  gives  such  prompt  and  satisfactory 
relief  as  multiple  punctures  of  the  edematous  tissue.  This  puncturing 
of  the  affected  area  should  be  done  under  the  guidance  of  the  laryngeal 
mirror,  and  the  punctures  should  only  be  made  into  the  infiltrated 
tissue.  Treatment  should  also  be  directed  to  the  relief  of  the  local, 
infectious,  or  systemic  condition  which  is  the  underlying  cause  of  the 
disturbance.  The  patient  should  have  administered  a  brisk  saline 
cathartic  and  a  diaphoretic.  It  is  well  to  apply  cold  to  the  neck  in 
the  form  of  Leiter's  coil  or  an  ice-bag.  Suprarenal  extract,  or  its 
derivatives,  should  be  used  either  by  topical  application  or  through 
atomization  every  two  or  three  hours.     This  agent,  by  toning  up  the 
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vessels  of  the  mucosa,  lessens  the  leakage  from  them.  A  patient 
affected  with  this  condition  should  be  seen  often  and  watched  with 
great  care.  Should  the  respiration  become  more  and  more  embar- 
rassed, in  spite  of  the  treatment  employed,  or  should  the  case  prove  so 
urgent  when  first  seen  as  to  threaten  suffocation,  immediate  resort  to 
tracheotomy  should  be  made. 

SPASMODIC  LARYNGITIS 

Under  the  treatment  of  spasm  of  the  larynx  we  must  consider  that 
condition  in  which  there  is  a  more  or  less  protracted  spasmodic  closure 
of  the  vocal  bands,  whereby  there  is  a  more  or  less  complete  arrest 
of  the  normal  process  of  respiration.  This  condition  varies  from  the 
slight  spasmodic  closure  of  the  bands,  not  complete,  in  which  there  is 
only  a  momentary  interference  with  respiration,  to  those  marked  cases 
in  which  there  is  a  sudden  and  fixed  closure,  which  endures  until  the 
patient  becomes  deeply  cyanosed,  even  unconscious,  before  the  relax- 
ation takes  place.  The  purely  neuropathic  cases  are  usually  of  the 
most  severe  character.  This  disturbance  is  of  systemic  origin, 
secondary  to  change  in  the  upper  air-tract  or  laryngeal  mucosa,  or 
to  pressure  exerted  upon  the  laryngeal  nerves  in  the  neck.  The 
paroxysm  may  be  very  severe,  even  to  the  point  of  impending  dissolu- 
tion; but  usually  with  the  supervention  of  unconsciousness  the  par- 
oxysm relaxes.  It  is  a  condition  which  excites  terror  in  the  patient 
and  those  about  him. 

Treatment. — Spasm  of  the  glottis  in  the  adult  follows  from  so 
many  diverse  causes  that  it  is  almost  impossible  to  lay  out  any  regular 
plan  of  treatment.  The  upper  air-tract  should  be  carefully  gone  over 
to  determine  if  there  exists  therein  any  condition  which  through 
reflex  action  would  maintain  the  disturbance.  New-growths,  spurs, 
deflections  of  the  septum,  adenoids,  and  other  diseased  conditions  of 
these  parts  should  receive  attention.  The  laryngeal  mucosa  should 
be  carefully  tested  to  determine  if  the  condition  is  maintained  by  a 
hyperesthesia  of  the  mucous  membrane.  When  this  condition  exists, 
the  application  of  a  i  per  cent,  solution  of  nitrate  of  silver  gives  marked 
relief.  When  the  condition  is  due  to  pressure,  either  from  glands  in 
the  neck  or  from  mediastinal  growths,  or  to  aneurism,  the  condition 
can  only  be  alleviated  by  the  spraying  of  a  2  per  cent,  solution  of  cocain 
and  menthol,  or  some  sedative  and  antispasmodic  solution,  such  as 
one  of  tincture  of  benzoin  with  paregoric.  Any  general  systemic  or 
nervous  disturbance  existing  should  receive  appropriate  treatment. 
To  correct  the  nervous  instability  and  h^'persensitiveness,  we  may 
administer  bromid  of  sodium  or  potassium  in  10-  or  15-grain  doses. 

In  children  the  paroxysms  are  usually  more  severe  than  in  adults. 
Frequently  the  severity  is  so  great  that  immediate  measures  must  be 
taken  to  arrest  the  spasm.  Placing  a  child  in  a  hot  bath,  with  the 
dashing  of  cold  water  over  the  face  and  head,  is  probably  one  of  the 
most  effectual  methods;  or  the  child,  having  the  clothing  loosened, 
may  be  placed  in  a  semi-recumbent  position  with  the  feet  in  a  mustard 
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bath  and  have  cold  water  dashed  on  the  face  and  head.  Plenty  of 
fresh  air  should  be  admitted  into  the  room.  The  apphcation  of  a 
mustard  poultice  to  the  front  of  the  neck  and  sternum  is  of  great 
benefit.  If  there  is  tendency  to  persistence  of  the  attack,  it  is  well  to 
administer  morphin  and  atropin  hypodermatically  in  doses  propor- 
tionate to  the  age  of  the  child.  A  paroxysm  may  also  be  arrested  by 
making  firm  traction  on  the  tongue,  making  the  tractions  rhythmic 
at  intervals  of  about  fifteen  times  to  the  minute.  Local  causes  of  the 
disturbance  should  be  dihgently  sought  after  and  removed.  The 
stomach,  if  overloaded,  should  be  emptied  with  an  emetic,  and  it  is 
equally  good  therapeutics  to  administer  a  brisk  purgative.  The  state 
of  the  gums  should  not  be  overlooked.  In  the  interval  of  the  attacks, 
careful  search  should  be  instituted  for  the  direct  or  reflex  causes,  and, 
when  discovered,  they  should  be  removed.  Many  of  these  children 
are  of  the  l>TTiphatic,  strumous,  rachitic,  or  tubercular  type.  They 
have  bad  digestions,  are  usually  improperly  fed,  and  are  badly  clad. 
They  often  have  adenoids,  hypertrophied  faucial  tonsils,  and  enlarged 
cer\dcal  glands.  The  adenoids  and  tonsils  should  be  removed.  Cervi- 
cal glands  should  be  removed  where  enlargement  is  causing  irritation. 
They  should  have  appropriate  general  treatment  to  meet  the  indica- 
tion, and  their  diet  should  be  carefully  regulated;  they  should  have 
daily  morning  cold  sponge  baths,  with  friction,  abundance  of  outdoor 
Hfe,  and  sleep  in  well  ventilated  apartments. 

LARYNGEAL  PERICHONDRITIS 
Under  the  term  perichondritis  we  shall  consider  not  only  the  infec- 
tion of  the  perichondrium,  but  also  of  the  chondrium,  as  the  cHnical 
separation  of  the  one  from  the  other  is  frequently  difficult,  and  as 
pathologically  it  is  shown  that  the  infection  of  the  one  is  more  or 
less  closely  attended  with  the  infection  of  the  other.  This  condition  is 
an  infection,  whatever  may  be  the  contributing  factor  to  its  produc- 
tion. Any  one,  or  all,  of  the  cartilages  may  be  affected.  The  cricoid 
is  affected  most  frequently,  usually  on  the  inner  aspect  of  its  posterior 
wall.  The  arytenoids  are  next  in  frequency  of  infection.  They  are 
usually  affected  unilaterally  and  frequently  undergo  necrotic  changes. 
The  above  mentioned  cartilages  are  most  frequently  infected  secon- 
darily to  tuberculosis.  The  thyroid  is  much  less  frequently  affected 
than  the  cricoid  and  arytenoid.  This  cartilage  may  be  affected  in 
either  wing  and  on  its  inner  or  outer  aspect.  Trauma,  t}'phoid, 
mahgnant  growths,  and  syphilis  are  the  most  frequent  contributing 
causes  to  infection  of  this  cartilage.  The  epiglottis  suft'ers  less  than 
the  other  cartilages.  The  infection  of  the  epiglottis  is  usually  secon- 
dary to  tuberculosis  or  sj^hilis.  The  methods  by  which  the  avenues 
of  infection  are  opened  is  usually  through  solution  of  the  continuity, 
as  in  trauma;  or  through  specific  ulceration  whereby  the  infective 
micro-organisms  are  conveyed  directly  to  the  perichondrium,  as  in 
syphilis,  tuberculosis,  and  malignant  growths-;  or  by  infective  emboli, 
as  in  typhoid  fever.     Perichondritis  is  an  exceedingly  grave  condition, 
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however  produced.  That  form  occurring  as  the  result  of  violence, 
exposure,  or  rheumatism  offers  the  most  favorable  prognosis.  When 
occurring  secondary  to  tuberculosis,  the  prognosis  is  exceedingly- 
grave,  although  the  progress  of  the  infection  is  very  slow.  The  most 
favorable  cases  are  those  secondary  to  syphilis,  provided  not  too  great 
changes  have  already  been  made  in  the  chondrium.  Typhoid  cases 
are  exceedingly  grave,  not  only  as  to  the  immediate  welfare  of  the 
patient,  but  as  to  his  future  comfort,  should  he  recover. 

Treatment. — In  infection  of  the  cartilages,  when  the  process  is 
purely  a  primary  condition,  the  indications  are  to  be  met  as  in  treating 
infection,  wherever  present.  Until  there  is  indication  of  pus-forma- 
tion, abortive  treatment  should  be  instituted.  Blood  may  be  ex- 
tracted externally;  cold  should  be  used  either  in  the  form  of  Leiter's 
coil  or  an  ice-bag  externally;  and  ice  may  be  allowed  to  dissolve  in 
the  mouth.  As  soon  as  there  is  evidence  of  pus-formation,  whether 
the  pointing  is  internal  or  external,  a  free  opening  should  be  made 
and  the  pus  evacuated.  Most  frequently  the  pus-formation  can  be 
reached  by  external  incision.  The  granulation  formed  over  the  peri- 
chondrium should  be  curetted  away,  softened  cartilage  should  be 
freely  curetted,  and,  when  necrosed,  it  should  be  removed.  In 
tubercular  perichondritis  and  chondritis  free  curetment  of  the  dis- 
eased area  forms  the  most  satisfactory  treatment.  After  curetment, 
the  wounded  area  should  have  thoroughly  rubbed  in  a  50  to  75  per 
cent,  solution  of  lactic  acid  every  second  or  third  day.  Due  attention 
should  be  had  to  the  general  hygienic,  climatic,  dietetic,  and  medicinal 
treatment  of  the  tuberculous  condition.  In  syphilitic  perichondritis 
no  time  should  be  lost  in  bringing  the  patient  completely  under  the 
influence  of  the  iodids  and  mercury.  The  typhoid  variety  is  an 
exceedingly  serious  type  of  perichondritis,  as  it  is  very  rapid  in  its 
progress,  produces  great  danger  of  suffocation,  demanding  early 
tracheotomy,  and  frequently  terminates  with  marked  deformity  of 
the  larynx,  more  or  less  permanently  interfering  with  passage  of 
the  air  through  the  normal  air-tract.  In  all  the  above  mentioned 
types  of  perichondritis  the  occurrence  of  great  danger  to  hfe  from 
suffocation  may  appear  rapidly  or  gradually  as  a  result  of  edema; 
infiltrations  supracordal,  but  more  frequently  subcordal;  fixation  of 
the  arytenoid  cartilages,  or  as  the  result  of  bilateral  abductor  paraly- 
sis. When  the  above  mentioned  condition  exists  with  marked  im- 
pairment of  respiration,  tracheotomy  should  be  '  immediately  per- 
formed. After  the  process  has  subsided,  special  treatment  must  be 
directed  to  the  restoration  of  the  lumen  of  the  larynx  through  the 
breaking  up  of  adhesions  and  strictures  by  dilatation  with  bougies,  in- 
tubation tubes,  or  specially  constructed  tracheal  tubes. 

TUMORS  OF  THE  LARYNX 
Neoplasm  of  the  larynx  may  be  divided,  for  convenience  of  treat- 
ment, into  the  two  groups  of  benign  and  malignant  growths.     The 
benign  growths  are  much  more  common  than  the  maHgnant,  in  the 
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proportion  of  five  benign  to  one  malignant.  Among  the  benign 
growths  we  find  the  papillomata  the  most  common,  while  next  in 
frequency  are  the  fibromata.  The  rarer  benign  growths  are  the  cysto- 
mata,  myxomata,  angiomata,  hpomata,  and  adenomata.  The  most 
frequently  appearing  malignant  growth  is  the  epithelioma.  The  sar- 
coma is  a  rarer  form  of  growth,  while  the  encephaloid  is  the  rarest  form 
of  this  group  of  growths  appearing  in  the  larynx.  The  observance  of 
neoplasm  in  the  larynx  is  not  of  such  frequent  occurrence  at  the  present 
writing  as  was  the  case  during  the  early  laryngoscopic  days.  The 
decrease  in  the  frequency  of  these  growths  is  no  doubt  due  to  the 
fact  that  those  conditions  which  contributed  to  the  development  of 
neoplasm  are  recognized  earh ,  and,  through  appropriate  treatment, 
reheved  before  new-growths  have  had  time  to  develop.  Any  portion 
of  the  laryngeal  mucosa  may  furnish  the  site  for  a  new-growth,  but, 
as  a  rule,  they  are  most  frequently  found  upon  the  vocal  bands. 
The  greater  majority  of  new-growths  are  supraglottic;  very  rarely  are 
they  subglottic.  The  benign  growths  are  very  frequently  pediculated; 
the  mahgnant  are  almost  always  sessilated.  The  papilloma,  the  most 
frequently  occurring  benign  growth,  appears  in  two  forms:  The 
multiple  recurring  papilloma,  and  the  discrete  or  single  variety. 
The  multiple  papilloma  usually  occurs  sessilated;  may  affect  any 
portion  of  the  larynx,  even  the  epiglottic  area  of  the  larynx;  occurs 
most  frequently  in  child  life;  and  has  a  marked  tendency  to  recur 
and  undergo  spontaneous  cure.  The  discrete  occurring  papilloma 
displays,  in  common  with  the  multiple,  but  to  a  less  degree,  the  ten- 
dency to  recurrence.  The  next  most  frequently  occurring  benign 
growth  is  the  fibroma.  This  growth  is  usually  attached  to  the  vocal 
bands,  although  occasionally  springing  from  the  ventricular  bands. 
Fibroma  is  quite  frequently  pediculated.  Malignant  growths  are 
spoken  of  as  intrinsic  when  they  are  confined  solely  within  the 
framework  of  the  larynx,  and  as  extrinsic  when  they  extend  beyond 
the  confines  of  the  larynx.  Malignant  growths  of  the  epithelial 
type  are  rarely  observed  in  the  larynx  until  after  the  fortieth  year. 
Sarcoma  is  most  frequently  observed  before  the  fortieth  year  of  life. 
The  usual  seats  of  mahgnant  growths  in  the  larynx  are  the  laryngeal 
ventricle,  the  ventricular  bands,  or  the  epiglottis. 

Treatment. — The  form  of  treatment  -apphcable  to  benign  tumors 
of  the  larynx  is  surgical;-  and  that  form  of  surgical  treatment  should 
be  employed  which  ofi'ers  the  least  danger  to  the  patient,  as  far  as  life 
and  the  subsequent  use  of  the  voice  are  concerned.  Laryngeal  growths 
may  be  removed  by  endolaryngeal  methods,  or  through  external 
surgical  procedures,  as  tracheotomy  or  thyrotomy.  The  endolaryngeal 
method,  by  which  various  forms  of  tubular  or  non-tubular  forceps  or 
cutting  instruments  and  snares  are  introduced  through  the  mouth 
into  the  larynx,  under  the  guidance  of  the  laryngeal  mirror,  offers 
the  safest  and  surest  method  of  removing  most  of  the  benign  growths. 
One  m'ust  not  only  be  skilled  in  the  use  of  the  laryngeal  technic  of 
investigation,  but  must  also  possess  nicety  of  manipulative  dexterity 
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in  the  management  of  laryngeal  instruments  in  order  to  have  any 
success  in  the  removal  of  laryngeal  neoplasm.     Most  patients  require 
more  or  less  training  in  the  holding  of  the  tongue  and  accustoming  the 
pharyngeal  muscles  to  bear  the  presence  of  the  mirror.     A  few  patients 
have  such  complete  control  of  themselves  that  they  can  not  only  hold 
the  tongue  properly  but  also  submit  to  the  indefinite  pressure  of  the 
laryngeal  mirror.     It  is  usually  better,  in  all  cases,  to  make  one  or 
two  trial  sittings  with  the  use  of  the  laryngeal  sounds  to  gain  control 
before  a  formal  attempt  is  made  to  remove  the  growth.     At  the  time 
of  the  operation  the  larynx  should  be  well  penciled  with  a  20  per  cent, 
solution  of  cocain  appHed  by  means  of  a  laryngeal  apphcator,  and,  at 
the  end  of  a  few  minutes,  it  should  be  repenciled.     At  the  second 
application,  in  the  withdrawal,  it  is  well  to  touch  the  lower  pharynx 
and  epiglottis.     The  proper  instrument  to  meet  the  individual  case 
should  then  be  introduced  into  the  larynx,  under  the  guidance  of  the 
mirror,  and  the  growth  grasped  quite  close  to  its  attachment  and 
evulsed.     When  the  growths  are  pediculated,  they  may  be  removed 
with  the  snare.     When  sessilated  growths  are  attached  to  the  free 
edges  of  the  cords,   the  sharp  forceps  serve  the  purpose  best.     I 
beUeve,  though,  that  the  serrated  forceps  evulsing,  rather  than  cutting, 
will  give  by  far  the  best  uniform  results  in  all  forms  of  benign  laryngeal 
growths,  wherever  situated.     The  Dundas-Grant  forceps  are  also  an 
excellent  all-round  instrument  for  removing  all  forms  of  laryngeal 
growths,  especially  when  attached  to  the  free  surfaces  of  the  vocal 
bands.     I  do  not  beheve,  when  the  growth  is  thoroughly  and  well 
removed  through  endolaryngeal  methods,  that  it  is  ever  necessary  to 
cauterize  the  surface  from  which  it  has  been  removed.     Growths 
will  sometimes  be  removed  piecemeal,  but  should,  whenever  possible, 
be  removed  en  masse.     The  after-treatment  should  consist  in  absolute 
rest  of  the  voice,  until  the  results  of  the  operation  have  entirely 
disappeared.     Papillomata  have  a  marked  tendency  to  recur,  not 
only  at  the  site  from  which  they  have  been  removed,  but  from  other 
previously  unaffected  portions  of  the  larynx.     Persistence  in  efforts 
is    usually    attended    with    rehef.     Multiple    recurring    papillomata 
occurring  in  children  are  usually  best  treated  by  performing  a  trache- 
otomy, and  the  removing  of  the  growths  through  a  tedious  endolaryn- 
geal   procedure.     The    performance    of    tracheotomy    for    recurring 
papillomata    in    children,    without    other    procedure,    is    frequently 
attended  with  a  retrogressive  metamorphosis  of  the  neoplasm  and 
complete  restoration.     Thyrotomy  should  not  be  done  for  this  con- 
dition.    Tracheotomy  as  a  method  of  procedure  may  become  necessary 
also  in  multiple  recurring  papillomata  in  the  adult,  as  well  as  to  reach 
subglottic  growths.     Thyrotomy  may  also  be  necessary  to  remove 
growths  with  too  great  an  attachment  to  be  possibly  or  safely  removed 
endolaryngeally.     I  believe  I  have  found  the  spraying  of  absolute 
alcohol  into  the  larynx  several  times  daily,  as  suggested  by  D.  B. 
Delavan,  to  be  of  value  in  lessening  the  tendency  to  recurrence  and 
causing  atrophy  of  papillomatous  growths. 
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INIalignant  growths  should  be  treated  by  surgical  removal  of  the 
neoplasm.  When  the  growths  are  intrinsic,  not  too  extensive  in  area, 
even  though  involving  both  sides  of  the  larynx,  they  may  be  removed 
through  a  thyrotomy.  The  procedure  in  this  type  of  operation  is  to  do 
a  thyrotomy  without  a  trachectomy;  the  patient  being  in  a  moderate 
Trendelenburg  position.  After  the  splitting  of  the  thyroid,  and  the 
cricoid  if  necessary,  the  two  wings  are  pulled  asunder  and  the  mucous 
membrane  of  the  larynx  is  touched  with  a  pledget  of  cotton  saturated 
with  a  10  per  cent  solution  of  cccain,  and  then  in  a  similar  manner  with 
suprarenal  solution.  The  growth  is  then  removed  through  subperichon- 
drial  dissection.  The  perichondrial  dissection  is  carried  beyond  the 
range  of  the  growth  in  all  directions.  The  separated  mass  is  then  re- 
moved by  scissors,  appropriately  curv^ed.  The  wound  is  treated  along 
the  lines  employed  in  treating  a  thyrotomy.  If  at  the  time  of  the 
operation  the  cartilage  is  found  to  be  involved  a  partial  or  complete 
laryngectomy  must  be  perform.ed  as  the  circumstances  of  the  case 
may  dictate.  It  is  very  questionable  whether  any  operative  procedure 
should  be  attempted  upon  malignant  growths  which  are  extrinsic  and 
attended  with  marked  glandular  infiltration.  It  is  almost  impossible 
to  determine  the  extent  of  the  diseased  infiltration  through  laryngeal 
inspection  in  malignancy,  especially  in  the  vertical  direction.  When 
operation  is  refused  or  cannot  be  performed,  the  suffering  of  the  patient 
must  be  mitigated  as  much  as  possible.  Locally  pain  can  be  much 
reheved  by  the  use  of  orthoform,  and  the  disagreeable  odor  lessened 
by  the  use  of  permanganate  sprays.  Morphin  should  be  used  as  the 
exigencies  of  the  case  demand.  When  the  breathing  is  much  embar- 
rassed, portions  of  the  growth  obstructing  respiration  may  be  removed 
endolaryngeally,  or  tracheotomy  may  be  done.  The  x-ray,  the  ultra- 
violet rays,  and  radium  may  be  used,  but  their  efficacy  is  extremely 
doubtful. 


SPEECH  DEFECTS 
By  G.  Hudson-Makuen,  M.D. 

The  importance  of  speech  as  a  factor  in  the  mental  and  physical 
growth  of  our  race  is  not  generally  appreciated.  Speech  has  been 
defined  as  ''A  system  of  articulate  words  adopted  by  convention  to 
represent  outwardly  the  internal  process  of  thinking";  but  not  only 
does  it  represent  the  process  of  thinking,  but  it  is  so  closely  interwoven 
with  it  as  to  be  essential  to  its  highest  development.  Speech  is  also 
one  of  the  essentials  to  the  highest  physical  development,  for  its  use 
tends  to  expand  the  chest  and  aerate  the  blood.  Deprive  a  man  of 
speech,  therefore,  and  you  deprive  him  of  one  of  the  most  important 
tools  of  the  mind  as  well  as  one  of  the  most  important  exercises  of  the 
body.  The  faculty  of  speech  is  presided  over  by  dehcate  and  com- 
pHcated  cerebral  areas  inciting  to  action,  and  working  in  harmony 
with,  peripheral  organs  having  other  important  bodily  functions  in 
addition  to  those  of  voice  and  speech  production.  Defective  speech, 
therefore,  having  its  origin  in  a  defective  action  of  some  of  these  im- 
portant central  areas  and  peripheral  organs,  is  a  serious  malady  and 
deserves  most  careful  consideration. 

For  convenience  of  study,  we  may  divide  these  defects  into  two 
classes,  and  in  the  first  class  put  all  those  cases  in  which  the  defect  is 
the  chief  cause  for  complaint;  and  in  the  second,  those  in  which  it  is 
merely  a  symptom  of  some  more  alarming  condition,  such  as  intracranial 
pressure  from  whatever  source.  The  defects  belonging  to  the  latter 
class  will  be  appropriately  considered  under  the  head  of  those  diseases 
of  which  they  are  symptoms,  and  it  is  to  the  defects  of  the  first  class 
that  attention  will  here  be  given. 

It  is  convenient  also  to  make  two  divisions  of  this  class;  and  of  the 
terms  that  have  been  used  to  designate  them,  the  best  are  dyslalia 
and  pseiidolalia.  Under  dyslaha  come  those  forms  of  defective  speech 
in  which  there  is  difficulty  of  utterance,  as,  for  example,  stammering 
or  stuttering;  and  under  pseudolalia  come  all  those  defects  of  speech 
which  may  be  characterized  as  slight  deviations  from  normal  speech, 
as  the  slurring  or  omitting  of  certain  elements,  and  the  substitution  of 
one  element  for  another. 

STAMMERING  (DYSLALIA) 

Stammering  is   defective    speech,   characterized  by  a   spasm   of 

certain  opposing  muscles  more  or  less  closely  related  to  the  vocal  or 

oral  articulating  mechanism.     The  spasm  is  not  always  confined  to 

the  muscles  directly  concerned  with  speech,  but  may  extend  to  any 

part  of  the  body,  especially  when  great  effort  is  made  to  overcome. 
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the  defect.  It  is  never  exactly  the  same  in  any  two  cases  nor  does 
it  always  remain  constant  either  in  degree  or  in  location,  but  it  changes 
with  the  temperament  of  the  individual.  The  phlegmatic  person 
will  sometimes  merely  stare  at  you  and  use  no  apparent  muscular 
effort  at  all  until  such  time  as  he  thinks  he  may  be  able  to  proceed. 
This  has  been  called  the  silent  form  of  stammering,  and  in  it  there  is 
but  Kttle  noticeable  spasm.  In  the  majority  of  cases,  however,  the 
tendency  is  to  at  least  try  to  speak,  and  the  degree  and  extent  of 
spastic  muscular  contraction  will  be  proportionate  to  the  effort  put 
forth. 

A  muscular  spasm,  therefo'-e,  of  greater  or  less  intensity  is  the  one 
condition  that  accompanies  all  forms  of  stammering.  This  muscular 
spasm  is  manifestly  a  result  of  misappHed  energy  in  the  effort  to  speak, 
and  it  has,  to  some  extent,  its  counterpart  in  the  grimaces  of  the  letter- 
writer  unused  to  the  occupation,  and  in  the  muscular  contractions  of 
a  beginner  on  a  bicycle.  To  the  expert,  the  control  of  a  pen  or  a 
bicycle  becomes  automatic,  and  the  nervous  energy  expended  is  almost 
nil;  but  to  the  beginner,  the  control  must  be  voluntary,  and  the  amount 
of  nerv'ous  energy  expended  is  out  of  all  proportion  to  that  which  is 
required.  So  in  the  normal  person,  speech  tends  to  become  automatic 
and  to  require  the  least  possible  amount  of  nervous  energy,  but  when 
something  happens  to  interfere  with  the  development  of  this  automatic 
action  of  the  organs  of  speech,  and  volition  attempts  to  come  to  the 
rescue,  the  result  is  always  more  or  less  of  a  failure;  there  is  a  surplus 
of  nervous  energy  expended,  and  this  surplus  overflows,  so  to  speak, 
into  muscles  that  may  have  but  httle  to  do  with  the  process  of  speech 
production,  the  result  being  a  spastic  contraction  or  spasm  of  these 
muscles. 

Moreover,  the  overflow  takes  place  along  the  channels  of  least  re- 
sistance, and  as  these  channels  vary  in  different  individuals,  the  spasm 
does  not  occur  in  the  same  muscles  in  all  cases,  nor,  indeed,  in  any 
two  cases.  It  may  occur  in  almost  any  part  of  the  muscular  system 
and  its  manifestation  is  oftentimes  grotesque  in  the  extreme. 

The  cause  of  stammering  has  given  rise  to  much  conjecture,  and 
many  superficial  observers  have  supposed  that  they  had  discovered 
it — only  to  be  disappointed  upon  further  investigation.  The  mistake 
has  been  made  of  supposing  that  there  is  but  one  cause  for  the  affec- 
tion, and  that  it  operates  ahke  in  all  cases.  The  fact  is,  there  are 
many  causes,  as  there  are  many  causes  for  dyspepsia  or  any  other 
functional  disturbance,  and  the  precise  or  immediate  cause  in  any 
individual  case  can  only  be  determined  after  a  careful  and  oftentimes 
prolonged  study  of  the  case. 

Among  the  predisposing  causes,  heredity  must  be  placed  first. 
About  35  per  cent,  of  the  reported  cases  had  relatives  who  stammered. 
It  is  an  affliction  that  belongs  to  youth,  and  it  begins  at  or  soon  after 
the  time  that  the  child  begins  to  talk.  It  may  continue  into  old  age, 
but  stammerers,  as  a  rule,  are  not  long-liv(5d.  Statistics  show  that 
about  84  per  cent,  of  all  cases  seeking  relief  are  males,  and  this  would 
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seem  to  indicate  that  sex  must  be  regarded  as  a  factor  in  the  causation 
of  the  affection. 

A  nervous  temperament,  either  inherited  or  acquired,  is  a  condition 
common  to  most  children  who  stammer.  This  condition  may  follow 
one  of  the  infectious  fevers  or  other  diseases  of  childhood,  or  it  may  be 
the  result  of  eye-strain,  hypertrophied  tonsils,  adenoid  vegetations,  or 
intranasal  pressure  from  whatever  source.  About  15  per  cent,  date 
the  origin  of  their  trouble  to  a  severe  nervous  shock  caused  by  fright 
or  injury.  One  child  had  his  head  ducked  in  a  tub  of  cold  water  and 
he  has  stammered  ever  since.  Another  was  threatened  with  arrest  by 
a  policeman  for  playing  ''pussy"  on  the  street.  He  was  thrown  into 
a  convulsion  and  has  stammered  from  that  time.  A  child  fell  down- 
stairs and  received  a  slight  injury  attended  by  a  great  nervous  shock, 
and  stammering  speech  immediately  followed. 

Not  only  do  glandular  enlargements  in  the  pharynx  and  intranasal 
hypertrophies  and  spurs  act  as  causal  factors  in  this  affection  indirectly, 
and  in  a  reflex  manner  through  the  nervous  system,  but  in  so  far  as 
they  interfere  directly  with  the  free  automatic  action  of  the  muscles 
of  vocalization  and  articulation  must  they  be  considered  as  direct 
causes.  Moreover,  we  find  decided  evidences  of  arrested  or  imperfect 
development  in  the  articulating  organs  of  a  large  percentage  of  these 
cases.  High  and  irregular  palatal  arches  are  more  common  than  in 
persons  having  normal  speech;  bifid  uvulas  are  of  frequent  occur- 
rence, and  we  often  find  abnormalities  in  the  various  muscles  of  the 
tongue.  A  very  large  and  badly  shaped  epiglottis  was  probably  the 
cause  in  one  of  my  cases. 

In  summing  up  this  part  of  the  subject,  therefore,  it  may  be  said 
that  anything  that  interferes  with  the  uniform  development  and  har- 
monious action  of  the  various  mechanisms  of  speech  must  be  placed 
among  the  causal  factors  of  stammering. 

Treatment. — This  brings  us  to  the  treatment  of  stammering. 
Here  the  old  adage  holds  good,  "An  ounce  of  prevention  is  worth  a 
pound  of  cure."  Few  children  would  become  confirmed  stammerers 
if  they  could  have  the  proper  treatment  at  the  very  inception  of  the 
trouble.  Whatever  may  be  the  direct  or  exciting  cause  in  any  par- 
ticular case,  the  child  begins  to  hesitate  in  speech  during  a  period  of 
mental  excitement.  There  is  a  confusion  of  ideas  which  leads  natur- 
ally to  a  confusion  of  words  and  of  the  elements  of  which  words  are 
composed.  It  is  here  that  the  turning-point  is  made.  Usually  the 
child  is  either  scolded  or  made  fun  of,  either  of  which  procedures  tends 
to  add  to  the  confusion  and  to  make  future  attempts  at  oral  expression 
still  more  difficult.  If  we  can  tide  the  Httle  patient  over  this  period  of 
nervous  excitement,  we  shall  in  the  majority  of  instances  prevent  the 
development  of  the  affection.  Most  careful  and  gentle  treatment 
should  be  employed,  but  any  attempt  at  speaking  should  be  inter- 
dicted until  mental  quietude  has  been  fully  estabhshed.  A  careful 
examination  should  be  made  with  a  view  to  discovering  the  cause  of 
the  trouble,  bearing  in  mind  that  any  condition  that  may  add  to  the 
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exciiability  of  the  patient  becomes  a  contributory  cause.  Especially 
must  we  look  for  obstructions  in  the  nose,  the  nasopharynx,  and  the 
throat.  Careful  examination  of  the  mouth  should  also  be  made, 
and  so  far  as  possible  any  irregularities  of  structure  should  be  cor- 
rected, glandular  enlargements  reduced,  and  the  general  health  of  the 
patient  put  in  the  best  possible  condition. 

During  all  this  time  the  child  should  be  encouraged  to  talk  but 
little,  to  think  of  only  one  thing  at  a  time,  and  to  express  his  thoughts 
with  deliberation.  The  word  'stammering"  should  never  be  used  in 
his  hearing,  nor  should  his  attention  be  directed  in  the  slightest  degree 
toward  his  speech,  for  the  fear  of  future  trouble  is  easily  aroused,  and 
this  is  one  of  the  greatest  obstacles  to  the  accomplishment  of  a  cure. 

So  much  by  way  of  prophylaxis!  Now,  what  shall  we  do  when  the 
affection  has  become  fully  estabhshed  and  we  find  our  patient  utterly 
unable  to  speak  without  hesitation?  The  free  automatic  action  of 
the  various  mechanisms  of  speech  is  no  longer  possible,  and  the  patient 
is  equally  incapable  of  voluntary  control  of  these  mechanisms.  He 
does  not  know  how  he  learned  to  talk  originally  and  he  does  not  know 
how  to  overcome  his  present  difficulties.  Manifestly,  the  object  to 
be  attained  is  the  re-establishment  of  the  normal  automatic  processes 
of  speech,  and  this  can  only  be  done,  in  the  great  majority  of  cases, 
by  making  use  of  voluntary  control  of  the  vocalizing  and  articulating 
muscles,  and  thus  gradually  but  unconsciously  leading  the  patient 
back  to  the  normal  processes  of  speech. 

In  these  cases,  also,  the  first  step  should  be  to  try  to  discover  the 
cause,  and  to  remove  it  if  possible.  It  is  well  to  remember,  however, 
that  the  original  cause  may  have  long  since  ceased  to  exist,  and  that 
only  the  results  may  remain.  The  stammering,  for  instance,  may  be 
the  result  of  a  nervous  shock  received  years  ago,  or  of  an  adenoid 
growth  long  since  removed;  so  that  the  predisposing  cause  of  the 
trouble  may  not  be  apparent  at  the  time  of  the  examination.  If  we 
can  find  any  condition,  however,  that  may  in  any  way  interfere  with 
the  harmonious  action  of  the  nervous  system,  our  attention  should  be 
directed  toward  its  improvement. 

The  general  health  of  the  patient,  his  diet  and  methods  of  Hfe, 
should  be  carefully  investigated  and  regulated.  The  organs  of  artic- 
ulation and  vocalization  should  be  examined  and  an  attempt  made 
to  correct  any  abnormaHties,  however  slight  they  may  be. 

The  vault  of  the  pharynx  must  be  examined  and  catarrhal  con- 
ditions treated  on  general  therapeutic  and  surgical  principles.  Nasal 
stenosis,  while  it  may  not  be  a  common  cause  of  stammering,  un- 
doubtedly serves  as  an  obstruction  to  its  cure,  both  by  its  interference 
with  normal  respiration  and  its  reflex  influence  upon  the  nervous  sys- 
tem. Intranasal  obstructions  and  pressure,  therefore,  should  be  re- 
moved even  though  surgical  procedures  may  be  necessary. 

Having  corrected  the  patient's  habits  of  life,  both  dietary  and 
moral,  and  having  removed  so  far  as  possible  all  other  sources  of 
nervous  and  physical  disability;  and  having  put  the  peripheral  organs 


SPEECH   DEFECTS  1 53 

of  speech  in  the  most  favorable  condition  for  normal  action,  the  after- 
treatment  should  consist  in  the  development  of  voluntary  control  of 
certain  important  muscles  employed  in  respiration,  vocalization, 
and  articulation.  This  can  always  be  done  with  those  who  are  at 
all  susceptible  to  training,  and  it  is  the  only  scientific  and  rational 
means  for  the  re-establishment  of  the  normal  automatic  muscular 
action,  upon  which  good  speech  depends. 

Unfortunately,  many  stammerers  are  deficient  in  will-power,  and 
in  the  faculty  of  attention,  thus  making  it  difficult  to  teach  them  this 
voluntary  control  of  their  muscles.  They  not  only  have  trouble  with 
their  speech,  but,  to  use  an  expression  that  is  common  among  them, 
they  "stammer  in  other  things"  as  well.  They  do  not  think  connect- 
edly, nor  do  they  pursue  any  hne  of  action  to  its  logical  conclusions. 
These  are  the  cases  that  are  difficult  to  cure.  The  faculty  of  the  will 
may  be  developed  by  training,  just  as  any  other  faculty  of  the  mind 
may  be  developed;  and  there  are  no  exercises  so  efficient  for  this 
purpose  as  those  required  for  the  improvement  and  development  of 
speech. 

To  gain  voluntary  control  over  the  organs  of  speech,  certain  im- 
portant muscles  that  have  been  considered  hitherto  as  involuntary 
must  be  brought  under  the  domain  of  the  will.  These  muscles  belong 
for  the  most  part  to  the  vocal  and  respiratory  mechanisms.  The 
management  of  the  breath  is  faulty  in  all  cases  of  stammering,  and  it  is 
to  this  that  attention  should  first  be  directed. 

There  is  a  certain  definite  and  precise  action  of  the  great  muscles 
in  the  lower  thoracic  and  abdominal  regions  that  is  necessary  to  the 
production  and  control  of  voice,  and  this  must  be  acquired  by  the 
patient  before  any  real  progress  can  be  made  or  permanent  improve- 
ment can  take  place.  Just  what  the  precise  action  of  each  one  of  these 
muscles  is,  has  been  the  subject  of  much  discussion,  and  its  importance 
in  connection  with  this  work  cannot  be  overestimated. 

The  respiratory  muscles  must  be  so  used  as  to  bring  just  sufficient 
breath  upon  the  vocal  cords,  and  no  more  than  is  sufficient,  to  produce 
the  syllable  or  word  that  is  required.  Not  only  so,  but  the  breath 
must  come  at  exactly  the  proper  instant  for  the  production  of  the 
sound.  A  lack  of  promptitude  in  this  respect  is  observed  in  many 
cases.  The  voice,  the  material  of  which  speech  is  made,  is  not  present 
or  forthcoming  at  the  instant  that  the  oral  mechanism  requires  it  for 
articulation.  The  articulating  organs  try  to  perform  their  function, 
but  there  is  no  voice  present  to  be  articulated,  and  the  result  is  a  more 
or  less  spasmodic  hesitancy.  The  patient  dwells  upon  the  initial  con- 
sonant or  repeats  it  until  such  time  as  the  vocal  mechanism  may  come 
to  the  rescue  ^vith  the  vocal  element  that  is  necessary  for  the  comple- 
tion of  the  syllable  or  word. 

In  other  cases  it  is  the  oral  mechanism  that  is  at  fault,  and  the 
patient  dwells  upon  the  vocal  element  and  repeats  it  until  such  time 
as  the  articulating  organs  may  be  brought  into  action  for  the  formation 
of  the  syllable  or  word.     Suitable  exercises  must  be  given  to  make  the 
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action  of  these  two  mechanisms  entirely  harmonious,  and  this  can  be 
done  by  teaching  the  voluntary  control  of  the  various  muscles  of 
that  mechanism  in  which  the  action  is  delayed;  and  then  practising 
this  voluntary  control  daily  until  the  necessary  promptitude  of  action 
is  acquired. 

In  most  cases  it  is  necessary,  for  the  exercise  of  this  voluntary  con- 
trol, to  have  the  patient  speak  slowly  and  in  syllables.  Alexander 
Graham  Bell  has  said  that  syllabication  is  the  cure  for  all  vocal  and 
oratorical  defects.  This  may  be  claiming  too  much  for  the  exercise, 
but  it  certainly  should  have  a  prominent  place  in  the  treatment  of 
stammering.  In  many  cases  it  is  necessary  even  to  divide  the  syllables 
into  their  component  parts,  and  to  drill  the  patient  on  these  individual 
elements.  Then,  after  a  certain  time,  the  elements  that  unite  to  form 
each  syllable  should  be  practised  together  and  syllabic  conversational 
exercises  given,  with  careful  attention  to  voluntary  control  over  the 
important  respiratory  and  phonatory  muscles. 

In  all  these  exercises  there  should  be  an  attempt  to  harmonize 
the  various  faculties  of  the  mind,  not  only  with  one  another,  but  with 
the  exercises  themselves.  The  patient  should  be  induced  to  think 
introspectively  and  to  study  the  impressions  that  the  proper  muscular 
action  in  the  production  of  each  syllable  makes  upon  the  mental  and 
physical  organisms.  Not  only  should  he  be  conscious  through  his 
sense  of  hearing  that  the  syllable  has  been  accurately  given,  but  he 
should  be  taught  to  recognize,  by  means  of  the  sense  of  feeling,  the 
physical  impressions  made  by  the  normal  action  of  the  muscles  and  the 
resultant  vocalization. 

The  stammerer  generally  knows  how  the  syllable  would  sound  if 
properly  given,  but  he  has  no  definite  knowledge  of  how  it  would  feel 
to  give  it  or  what  would  be  the  physical  and  mental  impressions. 
In  other  words,  the  mental  and  physical  sensations  of  speech  should 
be  studied,  and  developed  in  what  has  been  called  the  kinesthetic 
center  of  the  brain;  and  after  these  sensations  are  recognized  and  felt, 
the  patient  should  be  taught  to  reproduce  them. 

PSEUDOLALIA 

This  brings  us  to  the  second  division  of  our  subject,  namely, 
pseudolalia.  In  this  division  I  would  put  all  those  defects  of  speech 
in  which  there  is  no  spasmodic  hesitation.  The  chief  characteristic 
of  this  form  is  a  defective  or  false  utterance  of  certain  syllables  or 
words.  In  some  cases  there  is  a  substitution  of  one  element  for 
another,  while  in  others  there  may  be  an  entire  omission  of  the  element. 
In  one  case  reported  by  me  there  was  a  complete  substitution  of  a 
language  entirely  unknown  for  that  which  the  patient  attempted  to 
use,  and  not  a  single  element  of  this  false  language  had  any  resemblance 
to  the  element  for  which  it  was  substituted.  This  is  unusual,  however, 
the  majority  giving  proper  utterance  to  at  least  one  of  the  elements, 
and  thus  suggesting  the  syllable  or  word  intended  to  be  spoken.  The 
first  syllable  in  a  word  is  sometimes  omitted,  and,  as  some  one  has  said, 
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the  word  becomes  "decapitated."  More  often,  however,  the  final 
consonant  is  not  given,  and  the  word  becomes  "  decaudated " ;  and 
when  all  the  elements  are  mispronounced,  the  word  may  be  said  to  be 
"mutilated." 

Mutilated  speech  is  characteristic  of  imbeciles  and  idiots  and  all 
those  having  cerebral  comphcations,  but  this  paper,  as  has  been  said, 
deals  only  with  those  cases  in  which  the  defective  speech  is  the  chief 
cause  for  complaint,  and  in  which  there  is  fairly  good  cerebration. 
There  is  some  defective  cerebration,  however,  in  all  these  cases,  and 
therefore  nice  distinctions  are  not  made  in  the  utterance  of  the  various 
elements  of  which  words  are  composed.  The  auditory  word  center 
in  the  brain  fails  to  recognize  or  to  register  accurately  the  exact  sound 
produced  by  the  peripheral  organs  of  speech.  No  distinction  may  be 
made,  for  instance,  between  the  physiologic  sounds  of  the  consonants 
D  and  G  or  T  and  K,  the  one  being  substituted  for  the  other  without 
any  conscious  recognition  of  the  substitution;  or  one  of  these  conso- 
nants may  be  omitted  entirely  and  the  ear  fails  to  recognize  the  omis- 
sion. Other  cerebral  areas  may  be  similarly  deficient  in  the  per- 
formance of  their  natural  functions,  but  the  auditory  center  is  often 
the  only  one  affected.  It  must  be  remembered  also  that  normal 
cerebral  development  depends  very  largely  upon  the  use  of  the  faculty 
of  speech,  and  therefore  that  defective  mentality,  which  at  first  glance 
seems  to  be  the  cause,  may  in  reality  be  the  result  of  defective  speech. 

Pseudolalia,  like  dyslalia,  often  has  its  origin  in  abnormalities  in 
the  structure  of  the  peripheral  organs  of  speech.  The  slightest  irregu- 
larity in  the  organs  of  articulation  may  be  responsible  for  the  develop- 
ment of  defects  of  speech  in  children.  The  shape  of  the  hard  palate, 
the  dental  arch,  and  the  condition  of  the  teeth  all  affect  the  character 
of  speech.  A  short  lingual  frenum  or  any  deformity  of  the  lingual 
muscles  not  only  causes  defective  speech,  but  may  make  the  production 
of  speech  so  difficult  as  to  greatly  delay  its  development,  and  thus 
interfere  with  the  child's  mentality.  Enlarged  faucial  tonsils  and 
adenoid  vegetations  in  the  vault  of  the  pharynx  have  long  been  sup- 
posed to  interfere  in  some  mysterious  way  with  the  mental  develop- 
ment of  children;  but,  as  I  have  pointed  out  elsewhere,  they  probably 
interfere  with  mental  development  only  so  far  as  they  impair  the 
patient's  physical  condition  and  obstruct  the  development  of  normal 
speech. 

Another  common  cause  of  these  defects  of  speech  is  the  paralysis 
that  often  follows  diphtheria  and  the  various  infectious  fevers  preva- 
lent in  children.  This  paralysis  may  be  of  only  short  duration,  and 
yet  if  it  comes  during  the  formative  speech  period,  it  is  sure  to  leave 
its  deleterious  influence. 

It  is  during  the  earlier  years  of  childhood  that  these  irregularities 
in  the  peripheral  organs  of  speech  do  harm;  and  although  they  may 
disappear  after  a  few  years,  as  is  sometimes  the  case  with  hypertrophied 
tonsils,  or  be  removed  by  surgical  interference  later  in  hfe,  yet  the 
defects  of  speech  of  which  they  were  the  direct  cause  remain  as  fixed 
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phj-sical  and  mental  habits  until  they  are  corrected  by  suitable  training. 
This  is  well  illustrated  by  those  cases  having  cleft  palate.  If  the 
operation  for  the  closure  of  the  cleft  be  delayed  until  after  the  formative 
speech  period,  and  until  the  peculiar  speech  characteristic  of  this  con- 
dition be  fully  established,  it  will  have  little  or  no  effect  upon  the 
speech,  however  well  the  deformity  may  be  corrected.  This  fact 
would  seem  to  indicate  that  it  is  not  so  much  the  cleft  palate  that 
causes  the  defective  speech  as  the  abnormal  muscular  action  that  is 
the  direct  result  of  the  cleft  palate. 

Treatment. — In  discussing  the  treatment  of  stammering  we  found 
that  the  object  to  be  attained  was  the  correction  of  a  faulty  co- 
ordination between  the  vocal  and  the  oral  articulating  mechanisms; 
and  indirectly,  perhaps,  between  the  muscles  within  one  or  the  other 
of  these  two  mechanisms.  In  pseudolaha  the  lack  of  coordination 
is  entirely  within  the  oral  articulating  mechanism.  There  is  a  faulty 
action  in  some  of  the  muscles  of  either  the  lips,  the  tongue,  or  the 
palate;  and  whatever  may  be  the  cause  of  this  faulty  muscular  co- 
ordination, there  is  always  a  corresponding  defective  action  in  the 
nerve- centers  that  preside  over  these  mechanisms. 

We  must  first  make  a  careful  physical  examination  of  our  patient 
with  a  view  to  determining  the  cause  of  the  defect,  always  bearing 
in  mind  that  this  cause  may  have  been  operative  only  in  the  past  and 
during  the  formative  speech  period.  All  structural  pecuHarities  of  the 
articulating  organs  should  be  carefully  noted  and  any  obstructive  ir- 
regularities corrected  or  removed.  When  this  is  accomplished,  muscle 
training  should  be  given  with  a  view  to  correcting  the  faulty  action 
and  estabhshing  correct  coordination.  We  often  find  a  lack  of  uni- 
formity in  the  development  of  these  muscles,  which  may  be  corrected 
by  suitable  voluntary  exercises  entirely  independent  of  speech.  For 
instance,  muscles  of  the  lips  or  of  the  tongue  that  have  been  entirely 
involuntary  may  be  brought  under  the  control  of  the  will  and  made 
to  act  independently  of  others,  and  thus  be  trained  to  perform  their 
natural  functions.  This  muscle  training  is  an  important  factor  in 
all  speech  defects,  not  only  on  account  of  its  value  in  harmonizing 
the  action  of  the  muscles  themselves,  but  also  on  account  of  the  fact 
that  it  serves  as  a  direct  stimulus  to  the  development  of  the  cerebral 
areas  that  preside  over  the  muscles;  and  the  general  mental  develop- 
ment resulting  from  these  exercises  is  sometimes  very  marked. 

Following  this  muscle  training  should  come  exercises  for  the 
correction  of  the  special  defects  that  may  exist  in  each  individual 
case.  Speech  is  voice  articulated  or  molded  into  certain  definite 
shapes  or  forms.  The  vocal  mechanism  furnishes  the  voice,  and  the 
oral  articulating  mechanism  the  molds,  into  which  the  voice  may  be 
regarded  as  being  poured.  Each  syllable  of  speech  requires  a  separate 
and  distinct  adjustment  of  the  articulating  organs,  and  those  syllables 
that  are  composed  of  two  or  more  primary  elements  require  for  their 
utterance  certain  variations  in  the  molds.  For  instance,  the  syllable 
"m-a-t"  has  in  it  three  primary  elements,  for  each  of  which  a  separate 
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mold  is  required;  but  in  the  utterance  of  this  syllable  the  elements 
follow  one  another  in  such  quick  succession  and  close  sequence,  that 
practically  only  one  variable  mold  is  required,  upon  the  structure  and 
formation  of  which  depends  the  character  of  the  resultant  product. 
If  any  part  of  the  mold  be  defective  in  its  formation,  there  will  be  a 
corresponding  defect  in  the  articulation  of  the  syllable.  For  instance, 
if  the  first  primary  mold  required  for  the  physiologic  sound  represented 
by  "m"  be  omitted,  the  syllable  will  be  decapitated;  and  if  the  last 
one  required  for  the  letter  "t"  be  omitted,  the  syllable  will  be  de- 
caudated,  and  if  the  three  primary  molds  be  improperly  formed  and 
coordinated,  the  syllable  will  be  mutilated. 

The  decapitation,  decaudation,  and  mutilation  of  syllables  are 
phenomena  that  I  have  designated  pseudolaha,  and  in  the  treatment 
of  this  affection  we  must  teach  the  proper  formation  and  coordination 
of  the  primary  molds  of  speech  and  their  coordination  into  what  we 
have  called  the  variable  molds  required  for  the  utterance  of  syllables 
and  words.  To  do  this,  one  must  have  an  accurate  knowledge  of  the 
anatomy  and  physiology  of  the  organs  of  speech  and  the  action  of 
each  muscle;  and  he  must  be  able  to  form  a  clear  mental  picture  of 
the  exact  position  of  the  organs  of  articulation  required  for  the  forma- 
tion of  the  primary  molds  for  the  elements  of  speech  and  their  co- 
ordination into  the  variable  molds  for  syllables  and  words. 

The  patient  must  be  taught  the  precise  voluntary  muscular  action 
required  for  the  formation  of  these  molds.  He  must  be  shown,  for 
instance,  how  to  shape  the  lips  and  where  to  place  the  tongue  for 
each  element  of  speech  in  which  he  may  be  found  deficient,  and  thus 
by  frequent  repetition  of  this  voluntary  control  of  the  organs  of  speech 
he  may  be  trained  to  speak  automatically  with  great  accuracy. 

It  will  be  observed,  therefore,  that  the  principle  underlying  the 
treatment  of  all  defects  of  speech  consists  in  the  establishment  of  an 
accurate  voluntary  muscular  control  of  the  organs,  this  control  to  be 
continued  until  the  faulty  processes  or  habits  of  speech  have  been 
entirely  eradicated  and  the  new  and  improved  methods  become  habit- 
ual and  automatic. 


BRONCHOPNEUMONIA  —  CHRONIC    INTERSTITIAL    PNEU- 
MONIA—PNEUMOKONIOSIS— ABSCESS  OF  THE  LUNG- 
GANGRENE  OF  THE  LUNG— TUMORS  OF  THE  LUNG 

By  Henry  Jackson,  M.D. 

BRONCHOPNEUMONIA 

Bronchopneumonia  differs  in  many  respects  from  lobar  pneu- 
monia. First  as  to  etiology:  in  some  cases  the  disease  is  dependent 
upon  infection  with  the  pneumococcus,  and  in  this  case  represents 
usually  a  primary  disease.  In  many  cases,  however,  bronchopneu- 
monia is  a  secondary  disease,  dependent  upon  infection  of  small 
areas  of  the  lung  tissue  with  the  organism  which  has  caused  the  primary 
disease.  It  is  a  common  complication  of  measles,  not  rare  in  diph- 
theria, and  occasionally  seen  in  typhoid  fever.  It  is  essentially  a  part 
of,  or  at  least  a  common  accompaniment  of,  bronchitis  of  the  smaller 
bronchial  tubes,  and  an  important  factor  in  the  causation  of  the  bad 
prognosis  of  this  type  of  bronchitis. 

Bronchopneumonia  is  found  in  three  classes  of  patients:  first,  as 
the  usual  type  of  infection  with  the  pneumococcus  in  infants;  second, 
in  old  persons;  and  third,  in  individuals  much  debilitated  from  any 
cause.  It  forms  one  of  the  common  terminal  diseases  in  cancer  and 
various  other  forms  of  cachexia,  from  whatever  cause. 

Another  and  a  most  serious  form  of  bronchopneumonia  is  found  in 
general  sepsis;  the  especial  danger  of  this  type  of  the  disease  lies  in 
the  liability  of  the  formation  of  small  multiple  abscesses  and  areas  of 
gangrene,  due  primarily  to  the  nature  of  the  infective  organism,  and 
secondarily  to  the  type  of  patient  in  which  such  an  organism  is  Hkely 
to  be  found. 

A  similar  type  is  found  in  "inhalation  pneumonia,"  which  is  found 
when  particles  of  food  have  been  drawn  into  the  lungs  during  anes- 
thesia, or  when  vomiting  occurs  in  patients  partially  unconscious  from 
any  cause,  as  apoplexy,  uremia,  or  cerebral  injury. 

In  the  two  latter  types  mentioned,  abscesses  or  gangrene  are  very 
likely  to  occur  in  the  infected  lung  areas.  Anatomically,  the  lungs  ap- 
pear enlarged,  do  not  collapse,  and  usually  contain  much  fluid  from  the 
coincident  edema.  The  cut  surface  shows  much  edema,  and  small 
areas  scattered  over  the  surface,  somewhat  raised,  reddish  or  gray  in 
color,  according  to  the  age  of  the  lesion  inspected.  In  the  same  lung 
one  usually  finds  several  areas  which  are  evidently  of  a  different  age; 
some  fresh  with  a  red  color,  others  gray,  in  the  stage  of  resolution 
representing  the  so-called  gray  hepatization. . 

As  has  been  already  stated,  bronchopneumonia  is  not  essentially 
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due  to  infection  with  the  pneumococcus,  but  many  organisms  are  found 
as  etiologic  factors.  The  streptococcus  is  often  found;  in  diphtheria 
and  typhoid  fever  we  may  lind  the  Klebs-Loeffler  bacillus  or  the  ty- 
phoid bacillus  as  the  cause  of  the  bronchopneumonia,  or  we  may  find 
that  the  disease  in  the  lungs  is  due  to  various  organisms  connected 
with  secondary  ulcerative  or  necrotic  processes  associated  with  these 
diseases. 

Bronchopneumonia  is  a  common  accompaniment  of  the  late  stages 
of  pulmonary  tuberculosis,  dependent  upon  infection  of  the  lung  tissue 
with  the  organisms  secondary  to  the  destruction  of  the  lung  by  cavity 
formation. 

The  course  of  this  disease  is  as  varied  as  is  its  etiology,  and  we 
may  say  that  the  general  tendency  of  the  disease  toward  death  or 
recovery  varies  with  the  etiology.  Bronchopneumonia,  as  seen  in 
children,  when  due  to  the  pneumococcus,  and  practically  representing 
the  ordinary  pneumonia  of  infants  and  children,  is  not  more,  and 
usually  less,  fatal  than  pneumonia  of  adults. 

When  we  find  the  disease  associated  with  and  dependent  upon  a 
wide-spread  capillary  bronchitis,  it  represents  one  of  the  most  severe 
of  the  acute  diseases  with  which  we  meet.  Primarily,  this  form  of 
bronchitis  is  seldom  met  with  except  in  infants,  usually  debilitated  by 
some  previous  pathologic  process,  or  in  adults  already  much  reduced 
by  some  chronic  disease.  In  adults  we  often  find  a  bronchitis  of  the 
smaller  tubes,  with  areas  of  bronchopneumonia  in  chronic  alcoholic 
poisoning.  Secondarily,  when  bronchopneumonia  is  added  to  an 
already  extensive  bronchitis,  we  find  marked  cyanosis  with  great 
embarrassment  of  the  respiration,  as  practically  no  part  of  the  lung 
tissue  is  intact.  When  such  a  combination  is  present,  a  broncho- 
pneumonia added  to  an  extensive  capillary  bronchitis,  we  have  a 
pathologic  condition  similar  to  and  almost  as  fatal  as  the  dreaded 
pulmonary  edema  seen  in  the  late  stages  of  the  ordinary  lobar  pneu- 
monia. 

Bronchopneumonia  in  typhoid  fever  is  a  serious  complication,  but 
far  less  than  the  same  pathologic  process  dependent  upon  diphtheria. 

In  the  late  stages  of  many  chronic  wasting  diseases  we  find  broncho- 
pneumonia occurring  as  a  terminal  infection,  hence  necessarily  fatal. 

When  the  disease  is  secondary  to  a  general  septic  infection,  we  have 
added  to  the  danger  of  the  bronchopneumonia  the  liability  of  the  for- 
mation of  small  areas  of  gangrene  or  the  formation  of  multiple  ab- 
scesses, a  condition  to  be  treated  in  a  special  section. 

The  Indications  for  and  the  Methods  of  Treatment. — (i)  Treat- 
ment Based  upon  Our  Conception  of  the  Morbid  Process. — As  broncho- 
pneumonia is  in  many  cases  a  secondary  pathologic  process,  we 
consider  first  the  possibility  of  checking  the  primary  disease.  In 
one  disease,  diphtheria,  we  have  that  power  in  our  hands;  namely,  by 
the  early  and  thorough  use  of  diphtheria  antitoxin.  Since  the  intro- 
duction of  this  treatment  of  diphtheria,  based  on  absolutely  proved 
scientific  data,  the  occurrence  of  bronchopneumonia  is  far  less  common 
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than  in  preceding  years.  Except  in  this  one  disease,  we  cannot  at 
present  offer  any  direct  proof  of  our  ability  to  check  the  infection  of 
various  organs  of  the  body  by  micro-organisms. 

(2)  Treatment  Based  upon  Certain  Predominant  Symptoms. — As 
bronchopneumonia  is  always  a  debilitating  disease,  it  is  of  the  utmost 
importance  to  maintain  the  strength  of  the  patient  in  all  possible  ways. 
The  patient  should  be  placed  in  a  large,  w^ell  ventilated  room;  in 
warm  weather  the  patient  should,  if  possible,  be  out  of  doors.  In  cold 
weather,  and  especially  in  damp  weather,  the  patient  does  better  in  a 
room  artificially  warmed. 

The  extreme  cold  of  our  northern  climate,  which  acts  favorably  on 
so  many  of  our  cases  of  lobar  pneumonia,  does  not  seem  suitable  to 
cases  of  bronchopneumonia.  This  is  probably  due  to  the  fact  that 
most  cases  of  bronchopneumonia  are  met  with  in  patients  already 
debilitated,  and  perhaps  because  of  the  association  of  diffuse  bronchitis, 
and  often  of  bronchitis  of  the  finer  tubes. 

The  most  nutritious  food  is  necessary.  We  should  attempt  to 
give,  not  only  as  much  food  as  is  required  by  patients  in  health,  but 
even  more  food  when  the  digestive  powers  are  not  impaired.  To 
obtain  this  end,  we  can  often  in  children  add  oils  to  the  diet — sweet 
oil,  cod-Hver  oil,  and  butter  in  quantities  as  large  as  can  be  given 
with  bread.  The  meals  must  be  frequent  in  number,  as  the  quantity 
taken  at  a  single  meal  is  often  small. 

As  the  quality  and  quantity  of  the  food  are  the  essential  factors  in 
aiding  recovery,  we  must  carefully  avoid  giving  various  so-called 
expectorants,  which  may  impair  digestion. 

One  drug  I  wish  to  mention,  as  I  consider  it  of  a  good  deal  of  value, 
in  the  treatment  of  the  associated  bronchitis;  namely,  terpin  hydrate, 
either  alone  or  combined  with  small  doses  of  codein.  Cough  is  usually 
a  symptom  more  prominent  in  bronchopneumonia  than  in  pneumonia, 
and  when  excessive,  or  when  it  prevents  sleep,  may  form  the  one  factor 
in  the  disease  which  demands  our  attention.  If  the  cough  is  present 
only  when  the  patient  raises  some  sputum,  it  is  not  wise  to  attempt  to 
check  it,  but  a  frequent,  harassing  cough  must  be  checked  in  order  to 
prevent  loss  of  strength. 

In  the  first  place,  especially  in  children,  give  careful  attention  to 
the  position  of  the  patient  in  the  bed.  Raise  the  child  by  the  use  of 
several  pillows,  which  must  thoroughly  support  the  body.  If  the 
patient  be  quite  sick,  give  instructions  to  the  nurse  to  change  the 
position  in  the  bed  frequently,  in  order  that  one  side  of  the  chest  may 
not  be  unduly  compressed  by  lying  long  in  one  position.  In  some 
cases  a  swathe  applied  fairly  tight  about  the  chest  gives  much  comfort 
and  prevents  frequent  coughing. 

When  the  various  mechanical  devices  suggested  fail  to  give  relief, 
resort  must  be  had  to  the  use  of  opiates;  in  small  and  appropriate 
doses  opium  does  not  depress  the  heart  action,  and  apparently  favors 
recovery  by  preventing  the  spread  of  the  existing  bronchitis. 

Preference  should  be  given  to  the  derivatives  of  opium,  heroin  or 
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codein,  or  to  the  old  remedy,  Dover's  powder.  In  no  case  is  even  a 
mild  degree  of  narcotism  permissible;  first,  because  opium  in  such 
doses  acts  as  a  cardiac  depressant,  and  second,  because  of  the  danger 
due  to  the  collection  of  fluid  in  the  bronchi,  from  the  total  suppression 
of  cough.  If  pulmonary  edema  comes  on,  as  shown  by  the  character 
of  the  rales  heard  and  the  wide-spread  area  of  the  rales,  and  by  a 
commencing  duskiness  of  the  features,  tw^o  methods  may  be  tried: 
remedies  to  increase  the  action  of  the  heart,  as  digitalis  and  strychnin, 
and  atropin  in  doses  sufficient  to  produce  slight  dryness  of  the  throat. 

(3)  Treatment  Based  upon  an  Examination  of  All  the  Organs  of  the 
Body. — In  bronchopneumonia  we  have  first  to  consider  the  effect  of 
the  disease  upon  the  heart.  Especially  in  old  people  do  we  derive 
benefit  from  the  use  of  cardiac  stimulants  early  in  the  disease,  before 
any  dilatation  of  the  heart  has  taken  place.  Such  an  indication  is 
best  met  by  giving  one  or  two  doses  of  digitahs  in  the  day,  and  the 
routine  use  of  moderate  doses  of  strychnin  from  the  first  if  the  disease 
be  serious  or  the  lesions  wide-spread.  In  children  sweet  spirits  of 
niter  serves  a  useful  purpose,  chiefly  from  its  action  upon  the  kidneys 
and  the  reduction  of  temperature. 

In  bronchopneumonia  w^e  find  much  less  tendency  to  a  spread  of 
the  disease  to  adjacent  serous  membranes.  Endocarditis,  pericarditis, 
and  pleurisy  are  far  less  common  than  in  pneumonia. 

We  must  always  remember  the  danger  of  permanent  damage  to 
the  lungs  from  chronic  bronchitis,  or  from  the  infection  of  the  diseased 
area  of  the  lung  with  the  tubercle  bacillus.  Hence,  in  bronchopneu- 
monia the  patient  demands  greater  care  in  convalescence  than  after 
lobar  pneumonia.  When  possible,  the  patient  should  be  sent  to  some 
dry,  healthy  place  in  the  country,  where  a  prolonged  stay  out  of  doors 
favors  absolute  recovery. 

CHRONIC  INTERSTITIAL  PNEUMONIA 

A  chronic  interstitial  disease  of  the  lung  is  found  in  two  tjrpes: 

as  a  local  affection,  and  as  a  process  affecting  a  large  part  or  the 

whole  of  a  lobe.     The  first  type,  local  interstitial  disease,  is  essentially 

a  conservative  type,  very  common,  found  where  nature  has  attempted 

to  wall  off  an  area  of  disease.     It  is  found  most  frequently  at  the 

apices  surrounding  an  area  in  which  there  has  been  a  small  focus  of 

pulmonary  tuberculosis.     The  same   pathologic   condition  is  found 

surrounding  tissue  in  which  there  has  been  a  small  abscess  cavity  or 

a  local  injury  from  any  cause.     A  subvariety  of  this  t>^e  is  the  more 

extensive  interstitial  disease  found  in  pneumokoniosis,  the  result  of 

the  inhalation  of  fine  particles  of  dust.     This  type  forms  the  disease 

pneumokoniosis. 

These  types  mentioned  represent  not  so  much  a  disease  of  the  lungs, 

as  nature's  effort  to  obliterate  a  disease.     They  are  conservative  and 

do  not  give  rise  to  symptoms. 

The  lobar  type  of  chronic  interstitial  pneumonia  represents  a  very 

different  disease;   in  this  form  we  find  a  growth  of  interstitial  tissue 
VOL.  in — II 
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invading  and  destroying  the  parenchyma  of  the  lung.  Etiologically, 
the  process  may  be  the  end-result  of  a  pneumonia  in  which  resolution 
has  not  taken  place.  There  has  been  an  organization  of  the  exudate 
in  the  lung,  instead  of  an  absorption,  with  a  massive  growth  of  the 
interstitial  substance  of  the  lung.  Or  the  disease  may  be  the  so-called 
"  pleurogenous "  tj^^e,  in  which  the  process  in  the  lung  is  the  direct 
result  of  a  growth  into  the  substance  of  the  lung  from  a  fibrous  in- 
flammation of  the  pleura. 

The  pathologic  results  of  the  interstitial  disease  are  obUteration  of 
the  parenchyma  of  the  lung,  dilatation  of  the  bronchi,  often  with  the 
formation  of  cavities  of  considerable  size,  and  a  compensatory  en- 
largement with  emphysema  of  the  sound  lung. 

A  difference  of  opinion  exists  as  to  whether  this  interstitial  pneu- 
monia follows  an  ordinary  acute  lobar  pneumonia,  or  whether  the 
process  is,  from  the  first,  a  subacute  disease  of  a  difi'erent  t^-pe. 

CHnically,  the  disease  is  essentially  chronic;  the  chief  symptoms 
are  shortness  of  breath  on  exertion,  cough,  and  often  profuse  expectora- 
tion from  the  accumulation  of  purulent  material  in  the  dilated  bronchi. 
The  disease  probably  represents  one  type  of  what  the  older  writers 
spoke  of  as  chronic  phthisis,  the  so-called  "forty  years'  consumption" 
of  the  laity. 

The  diagnosis  is  usually  made  easy  by  the  shrinkage  of  the  affected 
side,  with  compensatory  enlargement  of  the  sound  side.  The  heart  is 
often  drawn  to  the  aft'ected  side,  and  its  outlines  made  obscure  by  the 
emphysema  of  the  sound  side.  The  resonance  is  often  dull  and  auscul- 
tation shows  signs  of  chronic  bronchitis  over  the  diseased  lung. 

This  disease  must  be  difl'erentiated  from  a  similar  pathologic 
condition,  due  to  infection  with  the  tubercle  bacillus,  the  so-called 
fibroid  phthisis. 

The  disease,  true  chronic  interstitial  pneumonia,  not  due  to  a 
chronic  type  of  tuberculosis,  is,  in  my  hospital  and  private  practice, 
a  rare  condition. 

The  Indications  for  and  the  Methods  of  Treatment. — (i)  Treat- 
ment Based  upon  Our  Conception  of  the  Morbid  Process.— It  is  im- 
probable that  any  treatment  is  of  avail  to  cure  chronic  interstitial 
pneumonia.  Our  endeavors  should  be  directed  to  prevent  a  secondary 
subacute  or  chronic  bronchitis,  to  which  patients  with  this  disease 
are  very  liable.  To  this  end,  when  practicable,  patients  should  live  in 
a  high,  dry  climate  where  they  are  protected  as  well  as  possible  from 
dust.  One  of  the  dangers  of  chronic  interstitial  pneumonia  is  emphy- 
sema of  the  sound  lung,  therefore  patients  should  be  warned  against 
forms  of  employment  or  exercise  which  induce  violent  breathing. 
When  the  process  is  extensive,  respiration  is  rapid  and  difficult,  so 
that  the  most  quiet  Hfe  should  be  sought  for. 

(2)  Treatment  Based  upon  Certain  Predominant  Symptoms. — The 
most  prominent  symptoms  we  have  to  combat  are  due  to  a  secondary 
chronic  bronchitis,  and  to  the  pseudo-cavities  produced  by  dilatation 
of  the  bronchi. 
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Here  we  practically  treat  the  chronic  bronchitis.  Where  the  cav- 
ities are  of  considerable  size,  there  is  often  decomposition  of  the  con- 
tents, as  in  small  abscess  cavities,  hence  the  methods  of  disinfection 
as  suggested  in  the  section  on  abscess  of  the  lung  are  indicated. 

PNEUMOKONIOSIS 

This  disease  differs  essentially  from  other  forms  of  acute  and 
chronic  lung  diseases  in  that  its  cause  is  a  purely  physical  disturbance 
of  the  lung  tissue.  The  etiologic  factor  of  the  disease  is  the  inhalation 
of  dust  in  varying  forms  and  of  different  character.  The  fine  particles 
of  dust  are  by  the  lymphatics  carried  to  the  bronchial  glands  and  to 
the  fibrous  structures  which  surround  the  alveoli  of  the  lungs,  and 
also  find  lodgment  in  the  cells  which  Hne  the  bronchi  and  the  alveoh 
of  the  lungs.  These  particles  of  dust  may  be  coal-dust,  as  in  miners, 
bits  of  fine  steel  or  iron,  as  in  those  who  grind  metals,  pulverized  stone 
in  the  case  of  stone-cutters,  and  occasionally  fine  bits  of  grain;  hence 
we  have  the  various  subdivisions  of  pneumokoniosis,  as  anthracosis 
when  due  to  coal-dust,  siderosis  when  due  to  metalHc  dust,  and  chahco- 
sis  in  the  stone-cutters. 

The  pathologic  condition,  pneumokoniosis,  represents  a  condition 
which  differs  from  the  normal  adult  lung  only  by  the  excess  of  the 
foreign  matter  deposited  in  the  lung. 

A  moderate  amount  of  dust  may  be  deposited  in  the  lung  tissues 
without  giving  rise  to  symptoms.  Pathologically  we  find  two  factors 
of  importance;  namely,  a  chronic  bronchitis  due  to  mechanical  irrita- 
tion, and  a  condition  of  emphysema  usually  associated  with  late 
stages  of  this  disease.  The  growth  of  the  interlobular  fibrous  tissue 
may  be  so  great  as  to  give  rise  to  areas  of  cirrhosis  or  fibroid  degenera- 
tion of  considerable  size. 

In  the  cirrhotic  areas  the  circulation  may  be  so  cut  off  that  we  find 
small  abscesses  from  the  breaking-down  of  the  lung  tissue. 

Such  is  the  pathologic  process  which  is  a  common  cause  of  the  so- 
called  "coal-miners'  phthisis."  As  tubercle  bacilH  often  find  a 
favorable  nidus  in  other  forms  of  chronic  pulmonary  disease,  so  in 
this  process,  as  a  late  complication,  tubercular  disease  may  be  added 
to  a  long  existent  chronic  pneumokoniosis.  The  disease  is  essentially 
chronic,  and  the  prognosis  depends  upon  the  extent  and  character  of 
the  secondary  chronic  bronchitis  and  emphysema,  except  in  those 
cases  in  which  a  tubercular  process  is  added  to  the  original  disease. 

The  Indications  for  and  the  Methods  of  Treatment. — (i)  Treat- 
ment Based  upon  Our  Conception  .oj  the  Morbid  Process. — As  this 
disease  is  essentially  mechanical  in  its  etiology,  due  to  a  perfectly 
definite  factor,  treatment  lies  in  prevention,  not  in  cure.  When 
possible,  proper  ventilation  should  be  suppHed  in  mines  and  in  work- 
shops filled  with  fine  dust;  this  is  the  main  factor,  as  it  is  practically 
impossible  for  workers  to  wear  masks  sufficiently  fine  in  the  mesh 
to  prevent  inhalation  of  the  finely  pulverized  coal,  iron,  or  stone  dust. 

(2)  Treatment  Based  upon  Certain  Predominant  Symptoms. — The 
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essential  symptoms  of  this  disease  are  due  to  the  secondary  chronic 
bronchitis  and  emphysema,  and  the  treatment  is  that  suitable  to 
such  conditions. 

ABSCESS  OF  THE  LUNG;  GANGRENE  OF  THE  LUNG 

Abscess  of  the  lung  is  a  secondary  disease,  dependent  upon  infec- 
tion of  the  lung  substance  in  most  cases  by  some  of  the  pyogenic 
organisms.  Generally  the  primary  disease  is  a  bronchopneumonia; 
in  other  cases  the  primary  disease  is  found  in  an  acute  endocarditis 
of  the  right  heart,  or  the  abscesses  are  dependent  upon  a  general 
septicemia,  due  to  a  subacute  or  chronic  suppurative  focus  in  a  distant 
part  of  the  body.  We  may,  rather  rarely,  find  a  large,  single  abscess 
cavity  in  the  lung  as  the  end-result  of  pneumonia. 

Abscesses  in  the  lung  are  usually  multiple  and  small  in  area.  The 
physical  signs  produced  may  not  differ  from  those  produced  by  a 
bronchopneumonia,  in  that  the  abscesses  are  so  small  in  area  that 
percussion  gives  rise  to  no  dullness,  and  auscultation  does  not  show 
bronchial  respiration.  When  one  or  more  of  the  abscesses  are  of 
large  size,  we  may  find  small  areas  of  tympanic  note  with  amphoric 
respiration. 

When  the  abscesses  are  multiple  and  of  small  size,  the  diagnosis  is 
usually  made  only  post  mortem.  But  the  chief  and  most  charac- 
teristic sign  is  the  occasional  expectoration  of  large  quantities  of  pus, 
often  foul  in  odor — a  sign,  however,  only  when  the  abscess  cavity  is 
of  considerable  size. 

Abscesses  in  the  lung  are  found  in  two  classes  of  cases:  first, 
in  patients  of  low  vitahty,  in  whom  reparative  processes  are  feeble; 
and,  second,  in  cases  in  which  the  original  areas  of  bronchopneumonia 
were  due  to  infection  of  the  lung  by  septic  organisms,  as  in  general 
septicemia,  and  in  the  special  type  of  septicemia,  a  malignant  endo- 
carditis, which  involves  the  right  side  of  the  heart. 

From  the  nature  of  the  disease,  the  prognosis  is  necessarily  grave; 
further,  the  situation  of  the  abscesses  is  important  in  that  a  single 
abscess  of  the  lung  is  rare;  as  a  rule,  we  find  multiple  small  abscesses 
scattered  through  the  lungs  in  an  individual  whose  abiHty  to  resist  a 
chronic  suppurative  process  has  been  much  reduced  by  a  serious 
general  septicemia. 

When  a  single  large  abscess  is  found  in  the  lung,  the  prognosis  is 
rather  less  grave.  Such  an  abscess  is  usually  a  rare  terminal  result  of' 
lobar  pneumonia;  this  termination  of  pneumonia  is  not  found  in^ 
individuals  whose  previous  health  was  good,  but  clinical  records  sug- 
gest that  such  cases  do  recover  under  proper  medical  supervision,  and 
this  is  the  form  of  abscess  that  offers  the  only  hope  of  cure  after  surgical 
intervention.  A  typical  case  of  this  form  of  abscess  has  recently  been 
under  my  care;  a  boy  of  ten  years  was  admitted  to  the  hospital  for 
severe  abdominal  pain,  supposed  to  be  appendicitis.  As  the  respira- 
tion was  rapid,  the  temperature  was  high,  and  there  was  no  definite 
abdominal  spasm,  operation  was  postponed.     Pneumonia  developed 
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in  the  left  lower  back.  After  a  preliminary  crisis  there  was  fever 
for  several  weeks;  the  signs  suggested  empyema,  but  aspiration  failed 
to  show  pus;  pus  was  expectorated  in  large  quantities  and  the  boy 
recovered  absolutely. 

An  examination  of  the  postmortem  records  of  the  Boston  City 
Hospital  shows  the  following  facts  in  thirty  cases  of  abscess  of  the  lung : 

Multiple  abscess : 20 

Single  large  abscess '. 8 

Healed  abscess  cavity 2 

That  is  to  say  that  multiple  abscesses  were  found  in  two-thirds  of 
the  cases,  and  in  these,  operation  could  not  have  been  of  any  value. 
In  one  of  the  cases  with  a  single  large  abscess  the  chest  had  been 
incised  and  the  patient  Lived  two  months  after  the  operation.  The 
patient  had  chronic  pulmonary  tuberculosis,  fell  overboard  while 
drunk,  and  was  operated  upon  three  weeks  later. 
As  to  etiology,  the  following  facts  are  of  interest: 

Cases 

Pneumonia  and  empyema 9 

Bronchopneumonia  without  definite  cause 3 

Chronic  pulmonary  tuberculosis 4 

Disease  of  ear  associated  with  scarlet  fever 3 

Local  septic  condition  in  abdomen 8 

Multiple  injuries  from  accident i 

Two  cases  healed  abscess 2 

In  the  two  cases  reported  as  "healed,"  in  one  doubt  was  expressed  by 
the  pathologist  whether  the  preceding  trouble  was  an  abscess  of  the 
lung,  but  this  leaves  one  case  in  which  a  spontaneous  cure  probably 
took  place. 

A  bacteriologic  examination  in  seven  cases  showed  in  five  staphylo- 
cocci, and  in  two  streptococci  with  pneumococci. 

A  review  of  these  cases  shows  that  the  prognosis  of  abscess  of  the 
lung  is  bad,  in  that  the  pathologic  condition  was  such  that  repair 
could  hardly  be  considered  as  possible. 

Further,  a  review  of  thirty  cases  in  the  medical  records,  in  which 
the  diagnosis  of  abscess  was  made,  though  not  proved,  shows: 

Died 19 

Discharged  not  relieved 4 

Discharged  relieved  but  not  cured 7 

Gangrene  of  the  lung  etiologically  does  not  essentially  differ  from 
abscess  of  the  lung;  in  most  cases  of  abscess  there  is  more  or  less 
decomposition  of  the  contents  of  the  abscess  cavity;  this  gives  the 
excessively  foul  odor  usually  found  in  abscess  and  always  present  in 
gangrene. 

There  is  no  other  disease  except  ozena  which  gives  the  foul,  pene- 
trating odor  found  in  gangrene  of  the  lung.  A  large  ward  is  often 
extremely  unpleasant  in  odor  from  the  presence  of  a  single  patient 
who  suffers  from  this  disease. 

In  gangrene  the  destructive  process  usually  involves  large  areas 
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of  lung  tissue  surrounding  the  original  focus,  until  a  whole  lobe  may  be 
transformed  into  a  foul  gangrenous  mass,  in  which  is  found  only 
shreds  of  lung  tissue,  bathed  in  the  foul  pus  which  forms  the  chief  part 
of  the  former  lobe. 

When  the  gangrene  is  limited  to  a  very  small  area,  as  occasionally 
seen  in  pulmonary  emboHsm,  the  prognosis  of  gangrene  of  the  lung  is 
practically  hopeless. 

The  Indications  for  and  the  Methods  of  Treatment.^ — (i)  Based 
upon  Our  Conception  of  the  Morbid  Process.- — Abscess  and  gangrene 
are  essentially  diseases  found  only  in  patients  with  marked  reduc- 
tion of  the  general  strength  or  with  serious  involvement  of  the  circula- 
tion. We  find  these  diseases  in  the  young,  poorly  nourished  child; 
further,  in  the  aged,  in  whom,  in  addition  to  the  debility  associated 
with  advancing  years,  we  have  in  arteriosclerosis  deficient  local  blood- 
supply.  Hence  in  these  two  classes  of  individuals  we  meet  the 
necessity  of  improving  the  general  condition  in  all  acute  pulmonary 
conditions,  and  especially  in  lobular  pneumonia.  Our  efforts  should 
be  especially  directed  to  giving  as  much  food  as  the  patient  can  digest. 
The  bedroom  should  be  large  and  well  aired. 

Especially  in  the  aged  should  attention  be  given  to  the  action  of 
the  heart.  When  the  heart  is  feeble,  digitahs  is  especially  indicated, 
and  perhaps  other  cardiac  stimulants,  as  strychnin.  My  hospital 
experience  leads  me  to  feel  that  digitalis  is  a  valuable  aid  in  chronic 
pulmonary  affections  of  the  aged.  As  mentioned  in  the  treatment  of 
bronchopneumonia,  a  frequent  change  of  the  position  of  the  body  is 
advantageous,  especial^  in  the  very  feeble,  who  are  inchned  to  be 
absolutely  still  in  one  position,  partly  from  weakness  and  partly 
because  such  an  attitude  favors  lessening  of  the  cough.  Further,  in 
the  same  line  of  treatment,  opiates  in  doses  sufficient  to  prevent  cough 
should  not  be  given. 

(2)  Treatment  Based  upon  Certain  Predominant  Symptoms.— Two 
factors  are  of  the  greatest  importance  as  symptoms:  expectoration  of 
a  large  amount  of  pus  and  the  foul  odor  of  the  pus. 

Practically,  first,  should  be  the  addition  of  a  deodorizing  substance 
to  the  sputum-cup,  as  a  solution  of  chlorids,  permanganate  of  potash, 
or  a  5  per  cent,  solution  of  carbolic  acid.  Such  measures  not  only 
make  the  patient  less  obnoxious  to  others,  but  reheve  him  of  the  foul 
odor  arising  from  his  own  sputum-cup. 

Second,  the  attempt  to  prevent  decomposition  of  the  pus  in  the 
lung  cavities.  This  indication  is  best  met  by  the  inhalation  of 
creasote,  guaiacol,  carboKc  acid,  and  turpentine.  The  patient  may 
wear  constantly  by  day,  and  often  by  night,  the  tin  respirator  intro- 
duced by  Beverly  Robinson;  the  cotton  in  the  inspirator  should  be 
moistened  with  a  mixture  of  equal  parts  alcohol,  creasote,  and  spirits 
of  chloroform.  Such  a  treatment  not  only  greatly  alleviates  the  foul 
odor,  but  tends  to  lessen  cough,  and  probably  is  the  best  method 
medically  to  hasten  a  cure  of  the  local  process. 

Internally,  we  may  use  guaiacol,  creasote,  and  turpentine  in  drop 
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doses  several  times  daily;   begin  with  doses  of  5  drops  and  increase 
gradually  to  10  drops  three  or  four  times  a  day. 

TUMORS  OF  THE  LUNG 

Cancer. — Cancer  of  the  lung  may  be  primary  or,  as  is  usually  the 
case,  secondary  to  disease  in  some  remote  organ,  or  due  to  extension 
by  direct  invasion  through  the  pleura  from  the  breast.  During  the 
last  thirteen  years  eighteen  cases  of  cancer  of  the  lung  have  been 
recorded  in  the  pathologic  department  of  the  Boston  City  Hospital; 
four  of  these  cases  were  primary  cancer  of  the  lung. 

In  all  of  the  hospital  cases  of  primary  cancer  of  the  lung,  and  in 
one  seen  in  private  practice,  the  tumor  was  large,  easily  demonstrable 
as  an  area  of  consolidation  in  the  lung,  and  usually  accompanied  by 
pleural  exudate,  bloody  in  character.  This  disease  may  be  so  rapid 
in  its  course  that  the  consolidation  is  considered  clinically  dependent 
upon  pneumonia  or  bronchopneumonia. 

Secondary  cancer  of  the  lung  is  far  more  common  than  primary 
cancer.  In  fourteen  hospital  cases  noted  in  the  pathologic  department 
the  primary  disease  was  situated  as  follows:  breast,  four  cases; 
prostate,  three  cases;  pancreas,  two  cases;  liver,  neck,  kidney,  one 
case  each;   and  one  of  multiple  "malignant  adenoma"  of  all  organs. 

In  many  cases  of  secondary  cancer  of  the  lung  the  disease  is  present 
only  in  the  form  of  small  discrete  nodules  which  give  rise  to  no  symp- 
toms during  life  and  practically  are  of  no  importance.  Cancer  of 
the  pleura  and  lung  is  by  no  means  a  rare  cause  of  death  as  a  late  result 
of  cancer  of  the  breast.  In  these  cases  the  pleural  exudate  is  usually 
large  and  the  tumor  of  the  lung  of  such  size  that  it  is  easily  demon- 
strable as  an  area  of  consolidation.  Pain  in  the  side  dependent  upon 
pleurisy  is  a  most  suspicious  sign  in  patients  who  have  had  a  cancer 
removed  from  the  breast.  The  course  of  cancer  of  the  lung  due  to 
direct  extension  from  the  breast  is  usually  rapid,  death  supervening 
in  from  two  to  six  or  eight  weeks,  though  hfe  may  be  prolonged  for 
a  year. 

Secondary  cancer  of  the  lung  is  not  an  uncommon  complication  of 
cancer  of  the  bladder,  prostate,  or  ovaries  without  signs  or  symptoms 
of  involvement  of  the  abdominal  organs  other  than  those  primarily 
diseased. 

In  differential  diagnosis  we  have  to  consider  chiefly  broncho- 
pneumonia in  the  acute  form  of  the  disease  and  tuberculosis  in  the 
chronic  form. 

Sarcoma. — Sarcoma  may  be  found  as  a  primary  or  as  a  secondary 
disease.  It  is  far  more  rare  than  cancer.  The  disease  may  run  so 
rapid  a  course  as  to  be  mistaken  for  acute  pneumonia  or  acute  pleurisy, 
as  in  the  case  of  a  man  previously  perfectly  healthy  who  was  admitted 
to  my  ward  for  pneumonia,  was  tapped  in  a  few  days  on  account  of  a 
large  bloody  pleural  effusion,  and  died  in  ten  days  of  an  acute  sarcoma 
of  the  pleural  cavity  and  lung.  In  all  forms  of  malignant  disease  of 
the  lung  a  pleural  effusion  is  usually  bloody,  often  resembling  pure 
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blood  on  aspiration.  The  diagnosis  of  the  cause  of  the  pleurisy  can 
usually  be  made  by  the  finding  in  the  fluid  of  cells  characteristic  of 
sarcoma  or  cancer.  Four  cases  are  recorded  in  the  pathologic  records 
of  the  hospital  in  the  last  thirteen  years:  three  of  multiple  small 
tumors  scattered  through  the  lung  which  cHnically  gave  rise  to  no 
marked  symptoms,  and  one  of  a  massive  tumor  of  the  whole  chest 
cavity  diagnosed  during  Hfe  as  "sarcoma  of  the  chest."  All  these 
were  secondary  tumors. 

In  addition,  there  were  several  cases  of  massive  tumor  diagnosed 
by  aspiration  which  were  not  examined  post  mortem. 

Indications  for  and  the  Methods  of  Treatment. — (i)  Treatment 
Based  upon  Our  Conception  oj  the  Morbid  Process. — As  there  is  no 
known  specific  treatment  for  malignant  disease,  we  can  only  urge  the 
earhest  possible  and  most  radical  removal  of  tumors  of  the  breast. 

(2)  Treatment  Based  upon  Certain  Predominant  Symptoms;  Symp- 
tomatic Treatment. — Two  symptoms  stand  forth  preeminently  as  of 
the  most  importance:  cough — hard,  harassing,  persistent,  due  not 
only  to  the  local  lesions  in  the  lung  or  pleura,  but  the  result  of  pressure 
on  the  bronchial  glands  and  on  the  nerves.  For  the  cough  it  is 
necessary  to  give  opiates,  preferably  codein  or  heroin,  though  morphin 
is  often  required.  Expectorants  and  iodid  of  potash  are  worse  than 
useless,  as  they  can  only  cause  disturbance  of  digestion.  Pain  is  the 
second  important  symptom,  relieved  only  by  opiates.  The  pleural 
effusion  is  often  so  large  that  aspiration  is  necessary  to  reheve  urgent 
dyspnea.  Aspiration  is  performed  only  when  the  dyspnea  is  marked, 
as  removal  of  the  fluid  tends  to  increase  the  pain  to  a  marked  degree 
when  the  diseased  pleural  surfaces  are  brought  into  direct  contact. 
In  certain  cases  the  fluid  reaccumulates  so  fast  that  a  permanent  open- 
ing, as  in  empyema,  offers  our  best  chance  to  relieve  the  patient. 

ACTINOMYCOSIS  OF  THE  LUNG 

This  disease  is  due  to  infection  of  the  lung  by  actinomyces,  the 
port  of  entry  being  probably  through  the  bronchi.  The  manner  of 
infection  is  often  obscure,  as  no  connection  can  be  traced  suggestive 
of  a  probable  source  of  infection,  as  in  two  cases  of  the  author's,  one 
a  cigar-maker  and  the  other  a  bartender.  No  cases  have  been  reported 
in  the  Boston  City  Hospital  that  occurred  in  men  who  worked  with 
cattle,  and  only  two  cases  are  recorded. 

Clinically  the  disease  runs  the  course  of  chronic  or  subacute  pul- 
monary tuberculosis,  with  physical  signs  suggestive  of  local  abscess 
in  the  lung,  circumscribed  empyema,  or  general  empyema. 

Differing  from  tuberculosis,  the  process  tends  to  spread  to  neighbor- 
ing parts,  whereby  secondary  sinuses  may  point  in  the  back  or  groin. 

The  diagnosis  is  made  by  the  finding  of  the  small  yellowish  bodies 
of  the  actinomyces,  the  ray  fungus. 

Indications  for  and  the  Methods  of  Treatment. — As  the  disease  is 
practically  of  a  fatal  nature,  we  cannot  too  strongly  urge  the  neces- 
sity for  the  destruction  of  all  animals  infected  with  actinomycosis,  the 
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so-called  "lump  jaw"  of  cattlemen.  Unfortunately,  the  danger  of 
infection  has  not  yet  been  sufficiently  impressed  upon  cattle-owners. 
Large  doses  of  iodid  of  potash  have  been  suggested  as  of  avail  in 
this  disease,  but  statistics  do  not  prove  the  value  of  this  drug.  Practi- 
cally we  are  hmited  to  the  use  of  opium  or  one  of  its  derivatives  to 
relieve  pain  and  cough,  and  free  incision  to  prevent  the  burrowing  of 
the  pus  to  distant  parts. 

BENIGN  TUMORS  OF  THE  LUNG 

As  pathologic  curiosities,  but  practically  without  importance  from 
a  cHnical  standpoint,  we  may  mention  the  occurrence  of  fibroma, 
enchondroma,  Hpoma,  and  osteoma  in  the  lung. 


DISEASES  OF  THE  BRONCHIAL  TUBES 

By  John  H.  Musser,  M.D. 

BRONCHITIS 

Inasmuch  as  the  mucous  membranes  of  the  trachea  and  of  the 
bronchi  are  involved  in  the  process,  the  treatment  of  tracheitis  and 
that  of  bronchitis  will  be  considered  together. 

The  defenses  of  the  organism  in  these  conditions  are  not  usually 
adequate;  the  processes  are  often  not  severe,  and  the  reactions  not 
marked.  We  see  the  reactions  expressed  in  fever,  occasionally  in 
leukocytosis,  in  inflammation,  and  in  cough.  The  degree  of  the 
reaction  is  dependent  in  part  upon  the  nature  of  the  infective 
agent;  thus  a  streptococcic  bronchitis  is  usually  attended  by  fever, 
the  bronchitis  of  whooping-cough  by  a  pecuHar  form  of  leukocyto- 
sis, and  subacute  and  chronic  forms  of  bronchitis  by  an  eosinophilia. 
On  the  other  hand,  the  defensive  agency,  cough,  is  equally  dependent 
upon  the  reflex  excitabihty  of  the  organism,  and  upon  the  readiness 
with  which  the  organism  is  overwhelmed  by  the  toxemia. 

To  the  practitioner  the  presence  or  absence  of  the  reactions  is  a 
noteworthy  guide  to  treatment.  Thus  the  presence  of  fever  at  once 
indicates  that  rest  and  freedom  from  exposure  are  to  be  enjoined. 
Healthy  adults  with  afebrile  cases  may,  in  fact  usually  do,  take  liberties 
in  these  respects,  and  are  frequently  those  who  follow  their  occupations 
and  visit  the  physician  in  his  ofhce,  or  resort  to  household  or  quack 
remedies.  It  is  true,  in  such  cases,  that  the  process  is  often  hmited 
to  the  larger  tubes,  as  in  tracheitis. 

Cough  is  a  defensive  process  which  in  many  cases  should  not  be 
suppressed;  on  the  one  hand,  it  would  avail  much  if  we  knew  how  to 
encourage  it,  while  in  other  instances  its  suppression  or  control  be- 
comes a  therapeutic  necessity.  To  attain  the  former,  stimulants  and 
remedies  exciting  reflex  action  or  suppressing  an  excess  of  secretion 
must  be  employed  with  measures  which  lessen  any  toxemia ;  an  emetic 
to  induce  violent  expiratory  discharge  may  be  employed,  by  which 
the  effect  of  cough  is  supplemented.  To  attain  the  latter,  lessen 
irritation,  by  promoting  secretion  and  by  sedatives  which  obtund 
reflex  action. 

Bearing  in  mind  these  primary  observations,  one  may  proceed  to 
the  management  of  an  attack  of  bronchitis,  the  precision  and  rigidity 
of  which  must  be  based  upon  the  etiologic  micro-organism  which  is  the 
cause,  upon  the  reaction  of  the  patient,  upon  the  extent  of  the  disease, 
upon  the  age,  the  occupation,  the  hygienic  and  climatic  surroundings, 
the  strength  and  resistance  of  the  patient,  the  presence  of  antecedent 
diseases  of  the  heart  or  the  kidneys,  or  of  concurrent  infections,  as 

tuberculosis. 
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On  the  whole,  it  may  be  said  that  only  those  subjects  in  whom  the 
infective  agency  is  of  the  ordinary  type  (not  influenza),  in  whom  the 
disease  is  limited  to  the  trachea  and  perhaps  large  bronchi,  and  who 
display  very  little  reaction,  as  indicated  by  the  absence  of  fever — 
only  these  cases  may  be  allowed  liberties.  It  would  be  better  for  them, 
lessening  thereby  the  wear  and  tear  of  the  organism  and  conserving 
their  strength,  if  they  remained  indoors  and  at  rest.  All  other  sub- 
jects of  the  disease,  as  the  very  young  or  the  aged,  the  feeble,  those 
exposed  to  vicissitudes  of  temperature  and  of  weather,  to  vitiated  and 
irritating  atmospheric  conditions,  who  are  the  subjects  of  some  internal 
disorder  or  associated  infection,  or  who  show  a  marked  reaction — as 
fever — should  be  compelled  to  submit  to  strict  management. 

The  writer  must  insist  that  this  is  particularly  enjoined  upon  that 
class  of  patients  who  do  not  consider  themselves  ill  or  weak,  but  who 
are  the  subjects  of  dyspepsia,  gastritis,  and  intestinal  disorders.  A 
neglected  cold  in  them  invites  a  recurrence  of  the  gastro-intestinal 
disorder,  chiefly  through  the  original  infection,  but  also  because  of  the 
depressing  effect  of  the  infection  on  the  circulation. 

Acute  Bronchitis. — The  treatment  is  influenced  by  the  extent  of  the 
disease  and  the  intensity  of  the  reaction.  If  the  inflammation  does 
not  extend  beyond  the  large  bronchial  tubes  and  is  not  attended  by 
fever,  the  case  is  usually  ambulatory,  and  such  conduct  is  usually 
condoned  unless  the  patient  is  feeble,  aged,  or  has  some  disorder, 
as  nephritis  or  chronic  valvuHtis.  If  the  inflammation  does  extend 
to  the  smaller  bronchial  tubes,  and  is  attended  by  excessive  cough  or 
fever,  or  if  it  occurs  in  those  who  have  some  previous  disease,  then 
the  strict  regime  of  an  infection  must  be  carried  out. 

The  treatment  is  divided  into  the  two  forms  referred  to  above — 
the  mild,  or  ambulatory,  and  the  more  severe  forms. 

The  mild  or  ambulatory  form  frequently  presents  the  symptom- 
complex  to  which  the  term  "cold"  is  appHed,  and  in  which  the  upper 
respiratory  tract  is  also  involved.  Its  treatment  is  that  of  a  "cold." 
A  discussion  of  the  treatment  must  be  prefaced  by  the  remarks,  which 
will  be  extended  subsequently,  that  a  "cold"  or  mild  tracheo-bronchitis 
must  be  considered  to  be  an  infection,  and,  as  such,  treated  by  strict 
aseptic  methods,  none  the  less  strict  because  it  is  only  a  medical  case 
or  an  oflice  patient.  Such  view  of  the  case  will  prevent  many  of  the 
disastrous  local  infections  that  follow  colds,  while  it  shortens  the  dura- 
tion and  lessens  the  severity  of  the  disease.  Moreover,  the  subject 
will  not  be  a  distributing  agency. 

Attempts  are  usually  made  to.  abort  a  cold,  to  jugulate  a  bron- 
chitis. A  purge,  a  sweat,  a  combination  of  purge  and  sweat;  a  sleep 
prolonged  to  a  greater  extent  than  usual,  often  induced  by  an  opiate; 
large  doses  of  some  alkali;  full  doses  of  quinin,  for  the  use  of  which  in 
infections  we  are  now  obtaining  scientific  demonstration;  an  arterial 
sedative,  as  wine  of  antimony;  the  appKcation  of  antiseptic  and  al- 
kahne  remedies  to  the  nose  and  pharynx,  are  employed.  Experience 
has  often  taught  the  patient  what  measures  to  employ. 
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The  robust  may  take  a  hydragog  cathartic,  as  elaterium,  in  a  dose 
of  -g-  or  ^  grain  of  the  English  preparation.  The  free  catharsis,  if 
the  pill  is  taken  in  the  night,  may  relieve  the  patient  of  the  threatened 
symptoms  by  morning.  A  saline,  if  the  tongue  is  furred  and  the  bowels 
are  constipated,  is  indicated,  as  magnesia  or  some  of  the  anteprandial 
purgative  waters.  The  usual  indications  for  calomel  or  blue  mass 
invite  its  use.  The  purgative  remedies  may  be  used  in  the  afternoon 
and  early  evening,  to  be  followed  later  by  the  measures  to  be  described. 

Purgation  may  not,  however,  be  selected,  or  a  laxative  required. 
A  sweat  may  be  resorted  to,  preferably  late  in  the  day,  to  be  followed 
by  a  night  of  rest.  A  Turkish  bath,  a  hot-air  or  electric-cabinet  bath,  a 
mustard  foot-bath  followed  by  bed  with  blankets  and  hot-water  bottles, 
may  be  employed.  Such  sweating  process  is  usually  increased  in 
value  by  drafts  of  hot  lemonade,  by  citrate  of  potassium  in  hourly 
doses  four  times,  and  then  every  two  or  three  hours,  or  by  a  Dover's 
powder  at  bedtime.  Others  employ  10  to  20  grains  of  quinin  on 
retiring,  or  a  combination  of  quinin  and  Dover's  powder.  By  some 
full  doses  (20  minims)  of  the  tinctura  ferri  chloridi  every  two  hours  are 
looked  upon  as  a  specific.  Such  treatment  may  be  followed  by  a 
moderate  warm  bath,  followed  by  cooler  ablutions  the  next  morning, 
or,  by  those  accustomed  to  it,  by  the  customary  shower  or  "cold  tub." 

The  citrate  of  potassium  has  been  mentioned  as  an  alkaline  remedy. 
It,  in  solution  or  in  powder,  may  be  given  every  two  hours  even  if 
sweating  is  not  induced,  or  other  salts  of  potassium  may  be  employed. 
The  more  feeble  may  be  given  ammonia  and  potassium  salts  together, 
or  the  ammonia  may  be  employed  alone.  The  official  salts  of  potas- 
sium, in  soKd  or  liquid  preparation,  are  to  be  used,  the  point  of  impor- 
tance being  to  give  the  remedy  frequently,  not  longer  than  at  two-hour 
interv^als.  The  chlorid  or  carbonate  of  ammonium,  or  the  spiritus 
mindererus,  in  full  doses  every  two  or  three  hours,  produces  a  good 
effect.  The  iodid  of  potassium  or  of  ammonium,  5  grains  every  two 
hours,  may  be  given.  The  physiologic  effect  is  of  value,  particularly 
in  those  cases  which  may  be  followed  by  asthma,  as  previous  attacks 
have  indicated.  There  are  not  a  few  practitioners  and  many  patients 
who  rely  upon  large  and  frequently  repeated  doses  of  the  bicarbonate 
of  soda  to  abort  a  "cold"  or  cure  a  threatened  bronchitis,  10  to  20 
grains  well  diluted,  every  hour  or  two  for  twenty-four  hours,  being 
taken.  For  those  who  cannot  indulge  in  the  procedures  suggested, 
drugs  must  be  used,  and  symptomatic  treatment  employed.  If  there 
is  rhinitis  and  laryngotracheitis,  with  headache,  myalgia,  feverishness, 
and  dry  cough  or  stuffy  nostrils,  a  prescription  hke  the  following  may 
be  used,  varying  in  accordance  with  indications  derived  from  the  state 
of  the  secretions: 

I^.     Pulveris  opii  et  ipecacuaahae gr-  xij 

Quinine  sulphatis gr.  xij 

Acetanilidi gr.  vj 

Extract!  belladonnae , gr.  ss 

Camphorae gr-  vj 

M.     Caps.  No.  xii. 

Sig. — Two  at  once,  two  in  two  hours,  and  one  every  three  hours. 
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If  there  is  weakness  the  acetanilid  may  be  replaced  by  caffein 
citrate  (gr.  vj)  or  by  ammonium  chlorid  (gr.  xxiv).  If  the  myalgia 
is  extreme,  aspirin  or  a  salicylate  preparation  may  replace  the  quinin 
salt  (gr.  xxiv  to  xxxvj).  If  there  is  free  secretion  from  the  nostrils 
and  a  cough  in  incipiency,  the  following  may  be  employed: 

I^.     Quinine  sulphatis gr-  xij 

Pulveris  opii  et  ipecacuanhae gr.  xij 

Extract!  belladonnas .  .gr.  ss 

Camphoras gr-  vj 

M.  et  div.  in  Caps.  No.  xii. 

Sig. — One  every  half-hour  for  four  hours,  then  one  every  three  hours.     (Later 
on  ammonium  chlorid  should  replace  the  camphor.) 

If  the  usual  stages  follow  the  first,  the  remedies  suggested  in  the 
more  severe  forms,  known  as  stimulating  expectorants  and  sedatives, 
may  be  given.  Then  the  capsules  may  have  ingredients,  as  chlorid 
of  ammonia  to  replace  the  camphor;  morphin,  codein,  or  heroin  to 
replace  the  Dover's  powder;  and  terpin  hydrate  or  pix  to  replace 
the  salicylates.  The  ambulatory  cases  may  take  the  following  when 
the  expectoration  is  free: 

I^.     Ammonii  chloridi 

Terpini  hydratis aa  5i 

Heroin gr.  | 

Caps.  No.  XX. 

Sig. — One  every  three  hours.     Two  at  night. 

There  are  not  a  few  instances  where  the  cough  is  dry  and  harassing, 
the  chest  oppression  extreme,  and  the  sleeplessness  most  fatiguing, 
when  resort  must  be  taken  to  the  relaxing  expectorants.  If  it  is  wise 
to  keep  up  capsules,  ipecac  is  given  or  sanguinaria  may  be  given  in  the 
powder.  Often,  however,  it  has  been  necessary  to  give  a  prescription 
like  the  following,  and  it  is  remarkable  how  promptly  rehef  is  obtained 
by  this  old-fashioned  croup  mixture : 

I^.     Syrupi  sanguinariae 
Syrupi  ipecacuanhae 

Syrupi  scillae aa  3  j 

Syrupi  pruni  virginianae q.  s.  ad.  ovj 

M.     OSS  to  5 j  every  two  or  three  hours. 

Later  on,  ammonium  chlorid  may  be  added,  and  the  wine  of  tar 
replace  the  sanguinaria,  in  doses  of  30  to  60  minims. 

Cases  with  Involvement  of  Small  Tubes  and  with  Fever. — Here 
I  may  express  the  conviction  that  a  "cold"  or  a  bronchitis  must  be 
treated  as  an  infection,  as  the  surgeon  manages  his  case  to  prevent  dis- 
semination of  the  original  infective  agent  or  an  imported  infection; 
or  to  act  as  the  epidemiologist  to  prevent  reinfection  or  the  infection  of 
others.  With  this  end  in  view,  disposal  of  the  products  of  inflamma- 
tion, and  attention  to  the  surroundings  and  the  family,  must  be 
considered.  Rigidity  of  management  must  be  guided  in  part  by  op- 
portunity and  also  by  the  nature  of  the  infective  organism.     Our 
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experience  during  the  past  two  decades  shows  that  we  cannot  be  too 
rigid  in  the  care  of  cases  of  influenza.  If,  therefore,  we  assume  to  con- 
duct a  case  of  this  character  to  a  proper  conclusion,  saving  time,  suf- 
fering, and  perhaps  death,  we  must  take  procedures  similar  to  those 
adopted  by  the  surgeon  when  his  case  is  prepared  for  operation. 
The  first  procedure  must  be  to  make  it  a  clean  case. 

1.  A  bath;  disinfection  of  cavities  wdth  simple  measures,  as  the 
mouth,  nose,  throat,  and  ears.  Stuff  the  latter  with  cotton-wool; 
cleanse  mucous  membranes,  as  the  eyes,  with  boracic  solutions;  cleanse 
and  protect  abraded  and  tender  skin  areas. 

2.  Prompt  removal  and  destruction  of  all  discharges. 

3.  A  clean,  well  ventilated,  moderately  heated  room  with  abun- 
dance of  sunshine. 

4.  Rest  in  bed  if  fever;  on  a  couch  if  no  fever  but  other  symptoms 
pronounced. 

5.  Regulation  of  secretions,  as  the  bowels.  Promotion  of  diuresis 
by  the  simple  method  of  gi^dng  large  amounts  of  water. 

6.  A  light  diet  suitable  to  the  general  symptoms  and  gastro- 
intestinal conditions. 

7.  Few  visitors,  if  any,  and  a  minimum  of  exciting  factors. 

8.  Strict  cleanliness  as  to  clothing  and  bed-hnen  and  care  of  the 
room. 

I  am  thoroughly  convinced  that  in  this  manner  otitis,  sinusitis, 
bronchopneumonia,  etc.,  can  often  be  prevented  in  the  infected  subject 
and  the  family  and  friends  protected  from  an  attack  of  the  infection. 
In  short,  a  cold,  a  bronchitis,  should  be  taken  seriously. 

Severe  Cases. — The  medical  treatment  of  severe  cases  should  be 
conducted  on  lines  suggested  in  the  forepart  of  this  section  on  the 
treatment  of  mild  cases. 

The  Infection. — The  treatment  should  aim  to  aid  defenses  if  de- 
ficient, to  control  them  if  excessive,  to  conserve  the  resistance  of  the 
organism,  to  manage  the  defensive  expression  of  the  infection, — the 
inflammation, — and  the  consequences  of  the  infection  and  its  defense. 

The  infection  should  be  treated  in  accordance  with  the  above 
mentioned  principles.  It  may  be  controlled  by  modern  methods  of 
serum  therapy,  or  by  vaccination  to  arouse  reactions,  aid  the  formation 
of  antibodies,  and  neutralize  the  toxins,  as  discussed  in  the  first  volume 
of  this  work.  The  inflarnmation  must  be  allayed,  aborted,  or  stimu- 
lated. The  later  results  of  the  infection,  the  toxins,  must  be  eliminated 
or  their  efi'ects  counteracted.  Due  attention  must  be  paid  to  the 
secondary  defenses  of  the  organism,  and  hence  cough  may  have  to  be 
aroused  or  checked,  in  accordance  with  its  degree  and  effect,  and 
bronchial  secretion  encouraged  or  repressed,  while  the  normal  ehmi- 
native  processes  of  the  organism  must  be  stimulated. 

The  measures  spoken  of  in  the  treatment  of  ambulatory  cases,  to 
which  is  to  be  added  the  general  principle,  apply  here.  It  is  to  this 
class  of  cases  that  treatment  must  be  directed,  not  alone  to  the  patho- 
logic processes,  but  to  the  individual,  as  learned  by  a  study  of  the 
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organisms  and  by  weighing  the  factor  of  the  social  and  previous 
medical  history.  The  age,  the  habits,  the  environment,  modify  the 
treatment. 

Mild  diaphoretics  and  diuretics  are  given  to  allay  the  distressing 
general  symptoms  of  inflammation.  The  so-called  fever  mixtures,  as 
citrate  of  potassium,  are  grateful.  Large  amounts  of  water  should  be 
taken,  hot  at  first  to  provoke  diaphoresis,  and  later  at  ordinary  tem- 
perature. If  restless,  mild  sedatives  may  be  given.  Local  applica- 
tions to  the  chest,  of  heated  flannel,  mustard  plasters,  a  hot-water 
bag,  or  a  stimulating  liniment,  are  most  comforting.  Extreme  chest 
distress  may  be  reheved  by  cups  or  by  leeches,  and  in  robust  subjects 
the  dyspnea  of  the  early  period  may  be  reheved  by  venesection.  In- 
halations of  warm  vapors,  or  vapors  to  which  benzoin  or  menthol  has 
been  added,  reheve  the  oppression.  The  room  might  be  surcharged 
moderately  with  moisture  from  a  croup  kettle  or  chafing  dish,  to  the 
water  of  which  carbolic  acid  or  creosote  has  been  added.  The  reme- 
dies given  in  ambulatory  cases  may  be  employed,  although  it  is  not 
necessary  to  use  measures  quite  so  active.     The  diet  should  be  light. 

Rest  and  attention  to  the  inflammatory  symptoms  usually  bring 
about  more  free  secretion,  particularly  if  relaxing  expectorants  or 
Dover's  powder  have  been  employed.  The  more  free  expectoration 
invites  a  change  in  the  class  of  remedies,  especially  so  if  the  fever  has 
subsided.  The  stimulating  expectorants  previously  suggested  are  to 
be  employed.  Preparations  of  ammonium  replace  potassium  salts. 
Terpin  hydrate  and  tar,  alone  or  combined,  squills,  and  senega  are 
especially  valuable.     I  use: 

I^.     Ammonii  chloridi 

Terpini  hydratis aa     3  j 

Ft.  Cap.  No.  xxiv. 

Sig. — One  every  three  hours. 

Or  pix  liquida  3  j  may  replace  the  terpin  hydrate.  It  may  be  too 
soon  to  relinquish  the  smaller  doses  of  Dover's  powder.  Later  it  is 
discontinued  unless  the  cough  is  out  of  proportion  to  the  secretion. 

Acetum  or  syrupus  scillae,  or  sanguinaria,  with  or  without  ipecac, 
may  be  used  in  this  stage.  Wine  or  syrup  of  tar  is  given  in  most  of 
my  expectorant  mixtures  at  this  time.  Terebene  is  a  very  valua- 
ble remedy,  5  to  lo  drops  on  sugar  or  in  capsules.  The  oleoresin  of 
copaiba  is  a  similar  aid.     Many  physicians  Kke  the  syrup  of  garlic. 

The  time  has  come  to  stimulate  by  more  general  means,  as  with 
strychnin  or  a  little  alcohol,  especially  in  the  feeble  or  aged.  Care 
must  be  taken  not  to  begin  these  remedies  too  early,  as  they  may 
increase  hyperemia  and  aggravate  the  symptoms. 

The  Cough. — The  agency  by  which  nature  removes  the  secretion 
may  be  deficient  or  excessive.  While  of  great  value,  it  may  so  disturb 
rest  as  seriously  to  aft'ect  the  patient.  It  is  a  nice  point  of  distinction 
in  certain  classes  of  cases,  how  far  to  repress  cough  and  what  remedies 
to  empioy.     Too  often  a  sedative  or  opiate  is  given  when  other  means 
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might  allay  the  cough.  The  cough  may  be,  and  very  frequently  is, 
extra-bronchial.  Attention  to  the  nose,  fauces,  and  larynx  is  often 
necessary,  and  sprays,  vapors,  troches,  or  local  applications  may  quiet 
the  expiratory  explosions.  Mucilaginous  preparations,  as  flaxseed 
tea  flavored  nicely,  glycerin,  and  also  liquid  vaselin,  may  be  given. 
The  following  is  often  useful: 

I^.     Spiritus  vini  gallici 5  j 

Glycerinse  purae §  j 

Tincturae  opii  comp 5  j 

M.     Sig. —  3  j  to  5  ij  every  two  or  three  hours. 

The  paregoric  may  be  omitted  and  syrup  of  wild  cherry  added 
in  the  same  amount;  or  to  the  formula,  ammonia  muriate  may  be 
added. 

Changing  the  diet  to  lessen  the  flatulence,  and  the  use  of  laxatives 
when  indicated,  are  of  service.  Too  often  the  cough  is  aggravated  by 
a  passive  hyperemia  from  heart  exhaustion,  which  compels  the  use  of 
digitalis  or  other  cardiac  tonic.  It  is  remarkable  what  reUef  may  come 
from  this  addition  to  the  expectorants.  Strychnin  may  be  indi- 
cated, but  often  it  must  be  withdrawn  because  it  aggravates  reflex  ex- 
citability and  hyperemia,  and  hence  the  cough.  Warm  alcoholic 
potions  at  night  are  often  helpful,  as  a  whisky  punch.  The  degree 
of  cyanosis  and  a  shallow  respiratory  excursion  are  indications  not  to 
employ  sedatives.  In  capillary  bronchitis  an  emetic  may  be  necessary, 
as  sulphate  of  zinc  or  mustard  water.  Inhalations  of  oxygen  or  of 
steam  to  promote  secretion  may  be  required.  With  engorgement  of 
the  right  heart  a  timely  venesection  may  give  relief.  To  treat  the 
cough  of  bronchitis  with  expectorants  alone  is  to  take  a  very  narrow 
view  of  the  possibilities. 

The  Secretion. — Secretion  may  have  to  be  increased.  The  relaxing 
expectorants  may  suffice.  The  iodids  are  our  best  remedies,  and  in 
dry,  unproductive  cough,  with  sonorous  and  sibilant  rales,  the  iodid 
of  sodium  or  potassium,  in  doses  of  3  to  5  grains,  every  three  hours, 
soon  brings  rehef.  Inhalations  of  the  wine  of  ipecacuanha  was  a 
favorite  procedure  of  Sydney  Ringer's,  and  we  had  much  valuable  aid 
from  this  procedure  in  the  winter  cough  of  our  out-patients  of  the 
University  Hospital  when  I  had  charge.  Half  hourly  doses  of  one 
drop  of  ipecac,  or  minute  doses  of  antimony  frequently  repeated, 
were  also  of  service. 

On  the  other  hand,  a  bronchorrhea  may  exist  and  soon  overwhelm 
the  patient.  Belladonna  or  atropin  hypodermatically,  stimulating 
sprays,  and  expectorants  like  terebene  copaiba,  are  hkely  to  give  rehef. 
Creosote  by  inhalations,  as  described  in  chronic  bronchitis,  and  intern- 
ally, is  of  service.     Sandalwood  oil  and  turpentine  are  very  valuable. 

The  Toxemia. — Toxemia  may  be  due  to  carbon  dioxid  poisoning, 
to  the  infection,  or  to  an  intercurrent  inflammation,  as  nephritis,  so 
often  not  looked  for  in  this  seemingly  mild  disorder. 

It  is  important  to  consider  fresh  air,  and  even  an  outdoor  treat- 
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ment,  as  essential  in  bronchitis.  This  is  all  the  more  necessary  when 
there  is  cyanosis.  The  value  of  fresh  air  has  not  been  sufficiently 
emphasized  in  this  paper.  Outdoor  treatment  should  be  a  routine 
practice.  We  cannot  be  too  grateful  to  Northrup  for  insisting  upon 
it.  The  position  of  the  patient  must  be  looked  to,  and  it  may  be  well 
not  to  keep  the  aged  in  an  upright  position  in  bed.  The  toxemia  of 
the  infection  must  be  overcome  by  ehmination  and  by  stimulation, 
if  indicated  by  enfeebled  circulation  or  prostrated  nervous  system. 

The  compHcations  are  those  referable  to  the  heart  and  the  kidneys. 
It  is  needless  to  say  that  when  these  organs  are  diseased  or  become 
affected  secondarily  a  new  phase  enters  into  the  treatment  of  the  bron- 
chitis. Mention  is  made  of  the  possibilities,  for  too  often  they  are 
overlooked. 

In  the  treatment  of  special  forms  of  bronchitis  various  factors 
must  be  taken  into  consideration.  For  example,  capillary  bronchitis 
is  practically  always  the  first  stage  of  a  bronchopneumonia,  and  should 
be  treated  as  such,  even  if  the  condition  does  not  appear  to  have  pro- 
gressed that  far.  Even  when  physical  signs  do  not  show  a  definite 
bronchopneumonia,  at  autopsy  pathologic  changes  of  a  broncho- 
pneumonia are  practically  always  found. 

Fetid  or  putrid  bronchitis  should  be  treated  as  a  case  of  gangrene 
of  the  lung.  General  support,  coupled  with  attempts  to  lessen  the 
fetor  of  the  breath  with  inhalations  of  antiseptic  vapors,  or  the  internal 
use  of  creosote  or  turpentine,  are  the  measures  employed. 

Fibrinous  bronchitis  has  yielded  best  to  large  doses  of  potassium 
iodid.  Inhalations  of  vapors  medicated  with  creosote  or  intratracheal 
injections  of  oil  have  proved  of  value  in  many  cases. 

CHRONIC   BRONCHITIS 

The  treatment  must  be  mainly  etiologic,  if  possible,  and  the  treat- 
ment of  the  patient  rather  than  the  disease.  The  general  remarks  on 
the  treatment  of  asthma  apply  to  this  affection.  The  treatment  must 
be  by  indirect  therapeutics;  the  lungs  must  be  forgotten  or  treated 
symptomatically  until  disorders  of  other  organs  are  treated  or  cured. 
The  chronic  infection  of  the  "bronchus"  is  an  incident  superimposed 
in  most  cases  upon  a  person  out  of  health. 

Bearing  in  mind  the  remarks  on  the  treatment  of  asthma,  one 
employs  agents  in  this  affection  to  combat  the  infection,  and  to  reUeve 
the  inflammation  and  its  results.  The  infection  may  be  improved 
by  serum  therapy  and  by  inhalation;  the  inflammation  allayed  by  the 
latter,  by  topical  apphcations,  and  by  change  of  climate.  Of  course, 
foci  of  infection  in  other  parts  of  the  body  must  be  removed  and  toxic 
causes  eradicated.  To  the  latter,  notably  in  this  disorder,  belong  gout 
and  intestinal  intoxications. 

Remedies  must  be  selected  that  promote  secretion,  as  in  "dry 

catarrh,"  so  called,  or  that  allay  excesses,  as  in  bronchorrhea,  similar 

to  those  used  in  acute  bronchitis,  and  that  relieve  dyspnea,  as  noted 

in  the  treatment  of  asthma. 
VOL.  m — 12 
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To  promote  secretion  in  chronic  bronchitis,  such  drugs  as  menthol, 
camphor,  and  compound  tincture  of  benzoin  are  employed,  given  by 
inhalation.  Internally  the  iodids,  ammonium  chlorid,  or  ammonium 
carbonate  have  proved  successful.  Much  in  vogue  in  the  past,  and 
of  undoubted  value,  is  tar,  either  as  the  wine  or  in  the  form  of  tar- 
water,  the  virtues  of  which  were  vaunted  by  Bishop  Berkeley. 

With  a  free  secretion,  creosote,  turpentine,  terpin  hydrate,  naph- 
thahn,  oil  of  sandalwood,  copaiba,  and  other  balsams  may  be  used. 
Belladonna  or  its  alkaloid  are  often  advantageous. 

With  excessive  secretions,  as  in  bronchorrhea,  galHc  acid  internally 
has  proved  most  satisfactory. 

To  relieve  excessive  dyspnea,  extract  of  physostigmin,  gr.  ^, 
extract  of  aspidosperma,  gr.  ij,  and  strychnin  are  employed. 

Ad.  Schmidt  has  obtained  good  results  in  the  treatment  of  chronic 
bronchitis  by  having  the  patients  inhale  hot  dry  air.  The  air  is  heated 
to  150°  to  180°  F.  by  passing  it  over  a  small  electrical  stove,  arranged  to 
give  the  air  several  heatings,  and  drying  it  out  thoroughly.  The 
patient  then  inhales  this  air  for  some  minutes.  Prolonged  use  has 
given  very  satisfactory  results. 

It  is  reasonable  to  expect  that  local  applications  would  promise 
much,  if  the  parts  could  be  made  accessible.  The  secondary  bron- 
chiectasis, it  is  true,  may  be  treated  by  surgical  means;  for  the  diffused 
dilatations  and  chronic  inflammations  we  may  hope  something  from 
the  bronchoscope. 

Vaccine  Treatment  of  Chronic  Bronchitis. — Latham  and  others 
have  reported  cases  of  chronic  bronchitis  cured  by  the  use  of  vaccines. 
The  mouth  is  cleansed  by  the  use  of  mild  antiseptics  for  some  hours. 
Cultures  are  then  taken  from  the  sputum  and  an  autogenous  vaccine 
made  from  the  predominating  organism. 

Inhalation. — The  inhalation  treatment  of  chronic  bronchitis  has 
proved  successful  in  many  cases.  The  simplest  and  one  of  the  most 
effective  apparatus  is  an  ordinary  croup  kettle.  This  is  a  small  can 
supported  by  three  legs,  and  under  which  is  a  spirit-lamp.  The  top 
of  the  kettle  holds  a  funnel-shaped  tube  carrying  off  from  it  at  an  angle 
of  about  60  degrees.  The  water  is  brought  to  the  boiling-point  and  the 
medicine  placed  upon  the  boihng  water.  The  vaporized  drugs  are 
then  inhaled  with  the  steam  for  fifteen  to  thirty  minutes  at  a  time, 
several  times  a  day.  Drugs  to  be  employed  must  be  readily  volatilized. 
Such  drugs  as  terpin  hydrate,  creosote,  cresol,  eucalyptol,  compound 
tincture  of  benzoin,  camphor,  and  menthol  should  be  employed.  The 
finer  nebulizing  sprays  may  also  be  employed,  so  that  drugs  may  be 
used  which  are  soluble  but  not  necessarily  volatile.  Normal  salt 
solution  or  any  mild  alkaline  solution  at  first,  and  later  astringents  or 
stimulating  expectorants,  can  be  readily  inhaled  in  this  manner. 

Climatic  Treatment  of  Chronic  Bronchitis. — When  possible,  the 

patient  should  live  in  a  warm  and  rather  moist  equable  climate,  as 

I  in  southern  California,  the  West  Indies,  Florida,  and  the  Mediterranean 

resorts  in  France,  Italy,  and  northern  Africa.     For  some  patients  a 
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dry,  warm  climate,  as  found  in  Arizona  and  New  Mexico,  is  more 
suitable  than  the  more  moist  coast  resorts.  In  summer  a  more  stimu- 
lating climate  will  be  found  of  great  value,  as  in  the  Rocky  Mountains 
or  on  the  coast  of  Maine. 

BRONCHIECTASIS 

The  treatment  of  bronchiectasis  may  be  <iivided  into  the  treatment 
of  the  general  state  of  health  and  the  treatment  of  the  local  lesion. 
The  first  indication  is  met  by  general  hygienic  measures  in  their  fullest 
sense — fresh  air  as  continuously  as  possible,  plain  but  full  diet,  cold 
baths,  exercises,  and  other  measures  to  build  up  and  keep  the  patient 
in  the  best  possible  physical  condition. 

In  treating  the  local  lesion,  two  indications  are  to  be  met — first, 
the  expulsion  of  the  sputum,  and  secondly,  the  rendering  of  the  sputum 
as  aseptic  and  inoffensive  as  possible.  Three  methods  of  aiding  the 
expulsion  of  sputum  have  been  used  with  good  efl'ect,  all  of  them  modi- 
fied postural  methods.  Attempts  have  been  made  to  continually 
drain  the  cavity — the  continuous  postural  treatment.  To  accomplish 
this,  the  patient  is  kept  in  bed  for  a  long  time,  the  foot  of  the  bed  is 
elevated  about  12  to  15  inches,  and  the  patient  is  made  to  lie  flat  in  bed 
with  only  a  pillow  under  the  head  and  neck,  the  shoulders  being  kept 
flat.  The  same  method  is  also  employed,  but  used  only  during  sleeping 
hours — the  intermittent  postural  treatment.  Lastly  the  patient  may 
be  taught  to  lie  across  the  bed  with  head  and  shoulders  lower  than  the 
rest  of  the  body,  to  encourage  the  flow  of  the  sputum  from  the  cavity 
to  the  bronchus,  where  it  will  irritate  the  healthy  mucous  membrane 
and  induce  hard  coughing  which  will  expel  the  fetid  sputum. 

Several  methods  are  employed  to  alter  the  character  of  the  dis- 
charge. Intratracheal  injections  have  been  used  with  good  results.  A 
simple  method  is  to  have  the  patient  stick  out  the  tongue  and  then 
gently  inject  on  the  lateral  pharynx  the  drug,  which  then  trickles 
down  into  the  trachea  and  bronchi.  The  patient  should  be  told  not 
to  swallow  during  the  treatment,  and  the  tongue  should  be  kept  out 
for  some  seconds  after  the  drug  has  been  injected.  Iodoform  emul- 
sion has  proved  efficacious,  or  a  dram  of  the  following  may  be  injected 
twice  a  day: 

^.     Menthol 5i 

Guaiacol gr.  xxx 

Olei  olivse q.  s.  ad.  f  5iij 

Inhalations  of  creosote,  oil  of  turpentine,  or  eucalyptus  are  also 
used.  A  tent  of  some  light  gossamer  substance  may  be  erected  over 
the  head  of  the  bed.  The  medicinal  agent  is  placed  upon  some  water 
in  a  saucer  and  vaporized  by  heating  with  a  spirit-lamp.  If  creosote 
is  used,  the  eyes  must  be  well  protected  by  tight-fitting  goggles,  the 
nostrils  and  ears  plugged  with  cotton,  and  the  portion  of  the  body 
under  the  tent  covered  with  fight  rubber.  The  treatment  should  be 
brief  at  first  until  the  patient  becomes  accustomed  to  the  irritating 
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vapors,  when  it  should  be  increased  gradually  up  to  an  hour  a  day. 
It  is  necessary  to  continue  this  treatment  for  some  months,  and  it 
should  always  be  employed  after  emptying  the  cavity  by  posture  and 
cough,  as  should  all  local  treatment.  Internally  oleum  terebinthinae 
rectificatum,  in  15-minim  doses,  has  proved  the  best  disinfectant  of 
the  bronchial  secretions.  Terpin  hydrate  in  large  doses  is  also  useful, 
as  is  eucalyptus.  It  may  be  necessary  to  give  stimulating  expectorants ; 
but  sedative  expectorants  should  be  absolutely  avoided,  as  the  more 
the  cough  is  stopped,  the  greater  the  danger  of  the  sputum  not  being 
expelled,  increasing  the  decomposition  from  the  stagnation  'of  the 
contents. 

Surgical  interference  has  proved  of  value  in  only  a  few  cases 
where  there  was  a  single  superficial  demonstrable  bronchiectatic 
cavity  in  the  lower  lobes  of  the  lung. 


ASTHMA  AND  HAY-FEVER 
By  John  H.  Musser,  M.D. 

No  formulation  of  the  treatment  of  a  case  is  possible  without  the 
sifting  of  all  causes,  predisposing  and  exciting.  Such  as  are  found 
in  a  given  case  are  to  be  reckoned  with  in  the  management,  and 
removed  or  neutralized  when  feasible.  Frequently  it  is  the  general 
state  of  the  individual  that  must  be  cared  for,  although  often  a  station 
of  excitation  must  be  removed  or  subdued,  an  infectious  area  destroyed, 
or  an  intoxication,  imported  or  autogenous,  controlled. 

Hence  the  treatment  is  that  of  the  cause,  of  the  patient,  and  of  the 
disease. 

ASTHMA 

The  predisposing  causes  are  usually  the  result  of  hereditary  pre- 
disposition, and  found  in  families  of  a  neurotic  type  often  subject  to 
other  hereditary  diseases,  as  epilepsy,  gout,  and  migraine. 

The  subjects  of  asthma  are  usually  of  a  neurotic  disposition,  and 
general  stimulative  treatment  must  be  resorted  to  in  these  cases,  as 
cold  baths,  exercises  for  breathing,  outdoor  occupation,  and  so  on,  and 
psychic  treatment,  as  regulating  the  inspiratory  movements  by  will- 
power. 

The  exciting  causes  of  asthma  are  many  and  varied.  The  most 
frequent  cause  is  some  disturbance  of  the  respiratory  mucous  mem- 
brane, as  nasal  polypi,  chronic  rhinitis,  adenoids,  and  chronic  bron- 
chitis. In  such  cases  treatment  must  be  directed  to  the  local  condi- 
tion, as  the  removal  of  the  polyp  or  the  adenoid  growth,  the  cauteriza- 
tion of  the  nasal  mucous  membrane,  and  the  local  treatment  of  the 
chronic  bronchitis. 

Gastro-intestinal  disturbances  are  also  frequently  the  cause  of 
asthma,  as  found  in  people  suffering  with  a  gastric  neurosis,  with 
chronic  constipation,  and  even  with  intestinal  parasites.  The  inhala- 
tion of  chemicals,  as  in  the  asthma  of  chemical  workers,  of  pollen,  of 
dust,  or  of  animal  emanations,  must  be  avoided  in  various  cases. 
Attacks  of  asthma  may  be  excited  by  psychic  disturbances,  by  uterine 
and  genital  disturbances,  by  gout,  by  reflex  irritation  of  the  skin, 
of  the  ears,  of  the  teeth,  of  practically  any  portion  of  the  human  body. 

Essential  asthma  is  rarely  associated  with  diseases  of  the  lung,  of 
the  heart,  or  of  the  kidney.  However,  it  frequently  follows  some  acute 
pulmonary  trouble,  a  sequel  causing  years  of  distress  and  discomfort. 

Treatment. — After  ehminating  exciting  causes,  treatment  must  be 
directed  toward  the  attack  and  toward  prolonging  the  interval  be- 
tween attacks.  It  is  rare  to  come  in  contact  with  a  virgin  case.  It 
is  possible  in  those  that  begin  in  childhood,  in  the  form  known  as 
"bronchial  asthma,"  that  much  success  may  attend  efforts  to  prevent 
the  formation  of  the  asthmatic  habit,  or  to  lessen  the  frequency  of  the 
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attacks.     It  is  all  the  more  necessary  to  recognize  the  necessity  for  and 
to  act  in  those  who  inherit  a  neuropathic  tendency  or  the  disease  itself. 

The  treatment  must  be  hygienic  to  develop :  (a)  a  nervous  system 
that  "will  be  stable;  (b)  a  physical  organism  that  will  be  resistant  to 
or  tolerant  of  infections,  and  that  will  possess  special  organs  that  are 
without,  or  have  at  least  the  minimum,  of  defect.  Hence  the  life  of 
the  child  indoors  and  outdoors,  the  sleep,  the  diet,  the  clothing,  the 
bathing,  the  education — all  details  that  make  for  wholesome,  all- 
round,  robust,  mental  and  physical  development,  and  that  forbid  cod- 
dling, mental,  moral,  and  physical,  are  to  be  attended  to.  To  form 
character  is  to  help  to  prevent  respiratory  as  well  as  moral  obliquity. 

If  the  patient  has  been  through  the  mill  of  therapeusis,  it  is  the 
custom  of  the  writer  nevertheless  to  proceed  in  a  natural  order  of 
study  to  uncover  any  possible  disturbing  zone  of  morbid  action.  To 
correct  astigmatism,  or  carious  teeth,  or  nasal  disorders,  or  a  rach- 
itic chest,  or  a  weak  Hnk  anywhere  in  the  physiologic  chain,  is 
essential  to  a  scheme  of  success.  The  general  state,  the  blood,  the 
muscular  system,  the  nervous,  circulatory,  respiratory,  gastro-intes- 
tinal,  and  genito-urinary  systems,  the  various  special  structures  and 
functions,  all  are  studied.  The  internal  secretions  are  not  neglected 
and  a  study  of  metabolism  should  be  carried  on.  Intoxications  and 
infections  are  sought.  It  is  remarkable  how  many  defects  may  be 
found  or  perversions  detected.  Whatever  departure  there  is,  forces 
must  be  trained  to  correct  it.  It  is  true  that  in  old  cases  many 
secondary  perversions  of  function  or  structure  will  be  found,  as  a  weak 
heart,  a  chronic  mucous-membrane  inflammation,  or  a  slight  anemia. 
It  is  surprising  to  see  how  much  relief  can  be  obtained  by  the  treatment 
of  the  results  of  the  processes.  These  broad  efforts  lessen  the  fre- 
quency and  mitigate  the  severity  of  the  attacks,  and  by  treating 
sequences,  restore  patients  to  a  remarkable  degree  of  health. 

After  such  analyses  a  hygienic  Hfe  is  mapped  out.  Cold  bathing 
is  insisted  upon;  breathing  exercises  are  ordered  if  needed,  and 
exercises  to  promote  general  muscular  development  are  to  be  urged. 
The  breathing  exercises  at  regular  periods  for  a  short  time  only,  at 
an  open  window,  are  of  much  ser\dce.  Diet  is  regulated.  It  is 
likely  that  the  dietary  that  is  suitable  for  any  abnormal  condition 
either  of  the  gastro-intestinal  tract,  determined  by  gastric  anal3^ses, 
or  of  the  organism  as  a  w^hole,  as  indicated  by  metaboHc  studies,  is 
the  one  that  will  be  of  most  service.  Otherwise  no  special  diet  is 
needed  in  asthma,  but  nutritious  food,  properly  cooked  and  eaten  in  a 
rational  manner,  moderately  partaken  of  at  night,  is  all  that  is  required. 
Due  attention  must  be  paid  to  the  bowels.     (See  Constipation,  p.  445.) 

The  prevention  of  fatigue  must  be  enjoined.  This  is  as  important 
as  any  direction  that  can  be  given,  and  apphes  to  the  nervous  as  well 
as  to  the  physical  organization.  Both  general  and  local  fatigue, 
as  of  the  eyes,  for  instance,  must  be  avoided.  An  abundance  of  atten- 
tion must  be  given  to  hours  of  rest  and  long- sleep  must  be  obtained. 
A  balance  between  capacity  and  work  must  be  found  and  no  excess 
permitted.     When  at  rest,  always  let  it  be  in  the  open  air  or  in  well 
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ventilated  rooms;  there  is  no  excuse  not  to  have  fresh  air.  Work 
may  be  conducted  under  similar  circumstances,  if  possible,  or  in  well 
ventilated  rooms  for  short  periods.  Clothing  should  be  light  for  in- 
doors, but  with  removable  outer  garments  and  wraps  for  outdoors. 
Unreasonable  exposure  to  dampness,  to  rain,  and  to  fog  must  be 
avoided,  experience  as  to  their  effect  being  the  best  guide.  Particular 
attention  must  be  paid  to  the  skin.  It  is  wise  to  have  an  artificial 
sweat  with  cabinet  or  vapor  bath  once  a  week,  and  to  have  proper 
frictions  with  the  daily  bath.  If  there  is  intestinal  autointoxication, 
irrigation  is  of  greatest  service. 

Asthmatics  should  choose  their  residence  in  a  climate  most  suitable 
to  themselves.  Some  cases  are  benefited  by  living  in  a  warm  equable 
climate;  others  do  better  in  a  cold  cHmate.  Many  patients  subject 
to  asthmatic  attacks  do  better  in  the  heavy  thick  air  of  the  city  than 
in  the  clear  pure  air  of  the  country. 

It  is  difficult  to  direct  about  climate,  as  the  personal  idiosyncrasy 
is  a  factor.  The  rule  of  the  writer  is  to  permit  the  patient's  experience 
to  be  the  guide.  If  this  is  not  of  value,  then  the  state  of  the  heart, 
the  degree  and  character  of  the  bronchitis,  and  the  tone  of  the  general 
and  the  nervous  systems  must  be  the  indications.  We  all  know  the 
vagaries  of  the  asthmatic.  Some  of  my  patients  live  comfortably  in 
cities,  some  in  the  country;  some  in  low  land,  some  in  high  land.  The 
asthma  season  rushes  some  to  Nova  Scotia,  northern  New  England, 
Canada,  or  the  Great  Lakes  of  this  country.  The  winter  season  drives 
them  to  our  great  western  plateau  or  to  California.  The  mid-region  of 
the  southern  United  States,  as  Georgia  and  North  Carolina,  harbors 
many.  Surely  the  warmer  but  not  hot  climates  should  relieve  the  aged, 
the  laryngeal  and  bronchial  cases.  If  the  secretions  are  tough,  mois- 
ture should  be  a  chmatic  feature.  Many  are  benefited  by  sulphur 
waters,  and  a  "cure"  gives  rehef.  Again,  if  there  is  gastro-intestinal 
disorder  of  cardiac  or  local  origin,  one  of  the  various  springs  may  be 
visited  for  a  course  of  waters  and  a  general  regimen,  as  French  Lick, 
Bedford,  or  Saratoga  and  the  Virginia  Hot  Springs  in  this  country. 

I  am  bound  to  say  that  the  number  who  can  take  advantage  of 
climatic  treatment  is  so  limited  that  I  make  every  effort  to  make 
environment  and  patient  fit  in  by  attention  to  detail,  with  consider- 
able success. 

Medicinal  Treatment. — If  I  had  to  choose  between  management  as 
outlined  above  and  medicine,  I  would  choose  the  former.  Medication 
is  of  great  service,  however,  and  when  directed  properly,  is  of  great 
value.  It  cannot  do  harm  when  wrongly  employed  and  the  patient 
should  not  be  deprived  of  it.  Treatment  must  be  directed  to  the 
attack  and  to  the  interval. 

The  Attacks. — For  the  acute  attack  nothing  is  so  efficacious  as  a  hy- 
podermatic injection  of  morphin  and  atropin,  giving  immediate  rehef. 
Frequently  an  attack  may  be  aborted  by  the  use  of  a  pearl  of  amyl 
nitrite,  nRiij,  During  severe  spasms  recourse  must  be  made  to 
chloroform,  ethyl  chlorid,  or  some  rapidly  acting  anesthetic.  Chloral 
hydrate,  in  doses  of  15  to  30  gr.,  may  also  be  used  in  those  cases  in 
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which  there  is  no  cardiac  lesion.  When  there  is  a  cardiac  lesion, 
chloralformamid  in  larger  doses  may  be  used.  Drugs  of  the  solanaceae 
order  are  also  used  with  varying  results.  The  best  effect  is  usually 
secured  by  making  a  cigarette  of  the  leaves  of  belladonna,  stramonium, 
or  hyoscyamus,  or  a  combination  of  all,  steeped  in  potassium  nitrate 
for  inhalation.  The  burning  of  these  leaves  on  a  tray  in  the  bedroom 
before  retiring  will  frequently  ward  off  a  night  attack.  A  strong  solu- 
tion of  potassium  nitrate  soaked  into  paper  which  is  subsequently 
dried  is  also  a  useful  adjunct  to  the  treatment,  when  burned  and  the 
fumes  inhaled.  A  weak  solution  of  cocain  (2  per  cent.),  sprayed  or 
inhaled  into  nose,  throat,  and  trachea,  is  frequently  useful. 

Diphtheria  antitoxin,  given  in  doses  of  i  :  2000  units  the  first  day, 
and  smaller  doses  in  the  course  of  a  few  days,  has  given  temporary 
relief,  and  in  a  few  cases  has  effected  a  permanent  cure.  This  should 
be  employed  as  a  last  resort,  however,  as  anaphylaxis  has  caused  the 
death  of  not  a  few  asthmatics,  who  seem  to  possess  an  abnormal 
serum  reaction. 

Measures  other  than  drugs  that  have  been  employed  are  stimula- 
tion with  cold  douches  to  the  back  of  the  head  and  neck,  electric 
stimulation  to  the  vagus  and  phrenic  nerves,  and  deep  bimanual 
pressure  on  the  thorax  during  expiration.  Recently  in  the  few  cases 
that  have  been  reported  almost  brilliant  results  have  been  obtained 
by  using  the  bronchoscope  and  treating  the  bronchial  mucous  mem- 
brane with  local  applications  of  cocain  and  adrenalin.  A  few  cases 
also  have  been  reported  in  which  suprarenal  extract  given  subcutane- 
ously  has  produced  a  cure.  Local  applications  of  suprarenal  extract  to 
the  nose  and  throat  have  also  proved  efficacious. 

The  use  of  drugs  to  prevent  a  recurrence  of  the  attacks  is  more  or 
less  empiric.  Four  drugs  are  used — potassium  iodid,  arsenic,  atropin, 
and  nux  vomica.  Of  these,  potassium  iodid,  in  doses  of  10  to  20  grs. 
three  times  a  day,  used  for  long  periods,  has  unquestionably  given 
good  clinical  results.  Arsenic,  given  for  months  at  a  time,  suspending 
the  treatment  for  about  ten  days  each  month,  has  given  good  results 
in  young  patients  in  whom  bronchial  spasm  is  the  chief  symptom. 
Atropin  in  increasing  doses  has  given  variable  results. 

More  satisfaction  has  been  derived  by  me  from  the  use  of  nux 
vomica  than  from  that  of  any  other  remedy.  It  is  necessary  to  give 
large  and  increasing  doses,  as  the  patient  soon  becomes  accustomed  to 
the  remedy.  The  plan  is  to  order  20  drops  three  times  daily,  and  to 
increase  5  drops  every  three  days  until  45  drops  are  taken.  If  no 
physiologic  effect  is  produced,  it  should  be  increased  to  60,  70,  or  even 
100  drops.  A  slight  vertigo,  a  little  disturbance  of  vision,  or  some 
stiffness  of  the  neck  or  twitching  of  the  extremities,  indicates  the 
physiologic  action.  The  dose  should  be  reduced  10  or  20  drops  and 
then  continued  at  that  dosage.  After  a  time  further  increase  should 
be  made,  so  that  the  amount  taken  holds  the  patient  near  the  point 
of  tolerance.  The  aged  bear  nux  vomica  much  better  than  the  young. 
Many  young  subjects  cannot  take  more  than  20  drops.  A  large 
experience  warrants  the  statement  that  results  are  secured  by  this 
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preparation  that  cannot  be  obtained  by  strychnin.     Patients  may  take 
it  over  a  long  period  of  years. 

It  is  unfair  to  leave  the  drug  treatment  of  asthma  without  insisting 
on  the  use  of  cod-liver  oil,  particularly  in  young  subjects;  of  prepara- 
tions of  lime  in  the  same  class  and  in  rachitics;  and  the  use  of  drugs 
to  correct  the  gastric  and  intestinal  catarrh.  Not  to  employ  iron, 
in  proper  cases,  is  to  overlook  a  very  valuable  aid  in  the  therapeusis. 

HAY-FEVER 

The  treatment  of  hay-fever  was  for  the  first  time  placed  upon  a 
natural  and  scientific  basis  by  the  researches  of  Dunbar.  He  has 
devised  a  specific  serum,  pollantin,  which  has  given  much  success  in  a 
large  percentage  of  cases.  A  drop  of  the  liquid  serum  is  placed  in  the 
conjunctival  arch  when  the  patient  arises  in  the  morning  and  a  small 
amount  of  the  powder  is  insufflated  into  the  nose.  This  should  be 
employed  daily  during  the  period  of  susceptibility.  In  addition,  the 
patient  should  avoid  exposure  and  take  precautions  to  escape  inhaling 
the  poison.  The  sleeping-room  should  be  kept  closed  during  the  day 
and  the  windows  protected  by  cheese-cloth  or  gauze,  being  opened 
only  at  night.  The  patient  should  undress  in  another  room  and  should 
take  the  daily  bath  at  night.  In  addition,  during  the  day  the  patient 
must  keep  out  of  the  wind  and  drafts  as  much  as  possible. 

By  avoiding  severe  paroxysms  and  employing  the  specific  serum 
regularly,  some  cases  will  be  cured  of  the  annoying  discomforts  of  the 
condition.  Since  the  work  of  Dunbar  has  shown  that  hay-fever  is  a  dis- 
ease caused  by  a  specific  toxin,  less  attention  has  been  paid  to  the  neurotic 
element  of  the  condition,  and  to  the  treatment  of  local  conditions,  as 
the  nasopharynx.  However,  in  some  cases  psychic  treatment  of  the 
disease  has  proved  efficacious,  but  probably  only  because  the  patient 
was  withdrawn  from  contact  with  the  pollen  toxin  when  other  meas- 
ures, as  sleeping  with  closed"  windows,  were  added  to  this  treatment. 

Unfortunately  the  serum  does  not  seem  to  act  in  all  cases,  even 
those  which  are  due  to  the  irritation  of  some  forms  of  pollen.  More- 
over there  are  many  cases  with  symptoms  of  hay-fever  that  are  due 
to  a  mild  infection  in  a  neuropathic  subject.  The  serum  is  of  no 
advantage  in  such  cases.  Methods  detailed  in  the  treatment  of 
asthma  must  be  employed. 

Local  applications  of  adrenalin  to  the  nose  and  throat  give  great 
relief  during  a  paroxysm.  Cocain  has  also  proved  useful,  but  should 
be  avoided  owing  to  the  danger  of  establishing  the  cocain  habit  through 
the  protracted  use  of  the  drug.  Oily  sprays  of  menthol  and  camphor, 
4  grains  of  each  to  the  ounce  of  petrolatum  liquidum,  are  also  useful. 
Cauterization  of  any  point  of  irritation  in  the  nasal  mucous  membrane 
has  also  proved  valuable. 

Climatic  treatment  should  consist  in  sending  the  patient  to  those 
places  where  there  is  but  little  vegetation.  Such  places  are  the  White 
Mountains  or  the  Green  Mountains,  the  Canadian  Rockies,  and  the 
New  Jersey  coast  resorts,  of  which  Beach  Haven  and  Longport  are 
preeminently  the  best. 


PULMONARY  EMPHYSEMA 
By  John  H.  Musser,  M.D. 

The  difficulties  in  treatment  of  this  affection  are  well-nigh  insur- 
mountable. The  fundamental  lesion  is  one  of  an  inherited  low  vi- 
tality of  the  tissues  with  a  degenerative  tendency.  The  organism  has 
little  opportunity  for  defensive  reaction.  The  therapeutist  has  to  meet 
conditions  after  ,they  have  been  under  way  a  considerable  time. 
Finally  the  alleged  predisposing  causes  are  difficult  to  control  or  mini- 
mize, partly  because  they  are  occupational  and  of  necessity  must  be 
continued.  A  cure,  therefore,  is  not  to  be  expected  and  adaptation 
must  be  secured. 

The  patient  finds  he  has  a  respiratory  apparatus  that  is  insufficient. 
He  cannot  indulge  in  physical  exercise  requiring  an  extra  respiratory 
effort.  He  must  increase  resistance  so  that  the  liability  to  infections 
is  .lessened.  He  must  see  to  it  that  cardiac  exhaustion  does  not  arise. 
Instinctively,  automatically  the  defenses  of  the  organism  are  put  up, 
and  hence  we  see  the  peculiar  attitude,  the  characteristic  walk,  the 
physical  changes  in  the  thorax  and  the  hypertrophy  of  the  extrinsic 
respiratory  muscles. 

The  therapeutist  can  aid  nature  if  he  has  control  of  some  or  all 
of  the  predisposing  causes,  as  those  of  environment,  of  general  and 
personal  hygiene,  of  occupation,  diet,  etc.,  and  if  he  can  so  develop 
resistance  as  to  lessen  the  disasters  of  infections.  The  general  prin- 
ciples, which  we  attempted  to  lay  down  for  adoption  in  the  manage- 
ment of  asthma,  herein  apply  and  are  to  be  followed  in  the  management 
of  emphysema. 

Just  as  in  asthma  we  attempt  to  control  predisposing  and  exciting 
causes,  so  do  we  proceed  in  the  management  of  emphysema. 

The  predisposing  causes  are:  Hereditary  predisposition;  old  age, 
on  account  of  the  rigidity  of  the  costal  cartilages,  and  subsequent 
loss  of  the  elasticity  of  the  thorax;  occupation,  as  in  glass-blowers, 
musicians  using  wind  instruments,  and  workers  inhaling  continuously 
various  kinds  of  dust;  diseases,  preeminently  asthma  and  chronic 
bronchitis,  to  a  lesser  extent  cardiac  diseases,  whooping-cough, 
pleurisy  with  adhesions  of  the  two  layers  of  the  pleura,  and  diseases 
of  the  respiratory  passages  other  than  bronchitis  and  asthma;  and 
chronic  alcohoHsm.  The  exciting  causes  are  anything  causing  in- 
creased intra-alveolar  pressure,  as  cough  or  muscular  effort  with  the 
thorax  distended  while  blowing  or  straining. 

Notwithstanding  the  reasonable  doubt  raised  by  Edsall  as  to  the 
influence  of  some  of  these  factors,  i.  e.,  the  influence  of  occupation, 
upon  emphysema,  we  are  bound  as  yet  to  attempt  to  control  or  re- 
move even  those  which  have  the  sanction  of   tradition  alone,  inas- 
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much  as  every  opportunity,  chance  or  otherwise,  must  be  employed  for 
the  welfare  of  the  patient  in  this  terrible  disorder. 

In  the  treatment  of  this  disease  we  invoke  aid  from  physiologic 
therapeutics  and  indirect  therapeutics.  By  the  former  we  aim  to 
aid  nature  in  adaptations  of  exercises  which  develop  the  respiratory 
muscles  and  which  regulate  respiratory  rhythm.  \Ve  aim  to  stimulate 
that  respiratory  neurosis  wliich  is  the  essential  cause  of  asthma,  and 
hence  we  increase  respiratory  morale  by  breathing  exercises  and  the 
best  hygiene  possible.  For  a  similar  physiologic  purpose  we  use  the 
pneumatic  cabinet  and  have  the  patient  breathe  into  rarefied  air. 

Various  forms  of  aerotherapeutics  have  been  employed  to  relieve 
the  dyspnea  and  to  increase  the  capacity  of  the  lungs.  The  inhala- 
tion of  air  compressed  at  a  pressure  of  one-half  to  one  atmosphere 
in  the  pneumatic  cabinet  or  chamber,  when  used  frequently  for  an  hour 
a  day  over  a  period  of  months,  has  given  permanent  rehef  in  many 
cases.  Fraenkel's  apparatus  for  inhahng  compressed  air  has  proved 
useful,  as  has  Waldenburg's,  which  also  permits  expirations  into  rare- 
fied air.  Expirations  into  rarefied  air,  however,  are  of  doubtful  value, 
as  it  has  been  shown  that  but  little  more  air  is  expired  into  rarefied 
air  than  under  normal  conditions. 

Inhalations  of  oxygen  have  been  recommended  in  many  cases. 
Compression  of  the  chest,  as  recommended  by  Gerhardt,  mechanically 
compressing  the  chest  of  the  patients  during  expiration,  has  proved 
of  great  benefit  in  young  children  with  non-rigid  chest-walls,  who  are 
the  victims  of  acute  emphysema  following  whooping-cough,  croup, 
or  laryngeal  obstruction. 

An  attempt  has  been  made  by  Freund  to  aid  adaptation  by  oper- 
ative measures  through  mobihzation  of  the  "primary  costal  rigidity 
and  the  dilated  thorax"  by  removing  small  portions  of  the  costal 
cartilages. 

By  indirect  therapeutics  we  add  to  the  comfort  of  the  patient,  stay 
the  progress  of  the  disease  by  the  removal  of  intrinsic  causal  factors, 
and  prevent  or  minimize  the  eft'ects  of  the  congestions  and  inflamma- 
tions which  are  sure  to  follow  in  the  train  of  the  degenerative  processes. 

Drugs  have  but  little  effect  upon  the  local  condition,  but  employed 
as  tonics  to  build  up  the  general  health  in  order  to  prevent  bronchitis, 
give  favorable  results.  Cod-liver  oil,  given  throughout  an  entire 
winter,  iron,  and  potassium  iodid  are  the  drugs  used  with  best  result. 
Mild  counter-irritation  in  some  cases  is  a  useful  measure  when  em- 
ployed for  a  long  time. 

To  relieve  the  frequent  attacks  of  bronchitis,  the  measures  em- 
ployed in  an  ordinary  attack  of  bronchitis  should  be  used,  while 
the  spasmodic  dyspnea  may  be  treated  with  the  measures  employed 
to  reheve  bronchial  asthma.  Extreme  dyspnea,  cyanosis,  and  en- 
gorgement of  the  right  heart  should  be  reheved  by  immediate  vene- 
section. When  not  severe  enough  to  require  venesection,  digitahs  in 
large  doses  gives  great  relief. 

The  data  derived  from  a  study  of  other  systems  and  organs  give 
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important  indications  for  treatment  if  functional  or  organic  disorder 
is  found.  This  particularly  obtains  in  disorders  of  the  circulatory 
and  gastro-intestinal  tracts  and  in  disturbances  of  metabolism.  We 
must  take  advantage  of  the  first  indications  of  failing  circulation  by 
employing  measures  to  prevent  cardiac  exhaustion  and  stay  the  secon- 
dary pulmonic  results  thereby.  We  must  prevent  abdominal  plethora 
and  flatulent  distention  of  the  stomach  and  intestines.  We  must  pre- 
vent all  forms  of  auto-intoxication.  Lastly,  alcoholism  must  be  cured 
and  the  taking  of  alcohol  muse  be  discontinued.  By  treatment  thus 
directed  and  by  attention  to  eHmination,  life  can  be  prolonged  and 
made  endurable. 

The  choice  of  climate  in  emphysema  must  rest  upon  the  variety  of 
the  bronchitis  and  upon  the  state  of  the  heart  and  vessels. 


HEMOPTYSIS 
By  James  E.  Talley,  M.D. 

By  hemoptysis  is  meant  the  spitting  of  blood  which  arises  from  the 
bronchial  or  pulmonary  vessels.  The  hemorrhage  may  arise  from 
external  injury  or  be  due  to  some  morbid  condition  existing  within 
the  individual.  Hemoptysis  arising  from  external  injury  belongs  to 
the  domain  of  surgery,  and  will  not  be  discussed.  A  full  h'st  of 
pathologic  conditions  causing  hemoptysis  is  given  by  Babcock/  to 
whom,  as  well  as  to  Bonney,^  both  writers  on  hemoptysis  in  all  its 
phases,  the  writer  expresses  his  indebtedness.  These  possible  condi- 
tions are:  pulmonary  tuberculosis,  bronchitis,  bronchiectasis,  acute 
pneumonia,  pulmonary  cirrhosis,  pulmonary  abscess  and  gangrene, 
cancer  of  the  lung,  pulmonary  syphilis,  chronic  heart  disease, — 
including  pulmonary  infarcts  and  pulmonary  apoplexy, — aortic 
aneurism,  arthritis  diathesis,  blood  diseases  (scurvy,  purpura  hemor- 
rhagica, pernicious  anemia),  acute  infections  (typhoid  fever,  influenza), 
distomum  pulmonalis,  vicarious  menstruation,  nervous  influences 
(injury  of  central  nervous  system,  insanity,  epilepsy,  hysteria,  adoles- 
cence). 

Of  all  morbid  conditions  causing  hemoptysis,  pulmonary  tubercu- 
losis is  by  far  the  commonest.  It  may  occur  at  any  stage  of  the  dis- 
ease, but  more  often  early,  and  is  often  the  first  symptom  that  attracts 
the  attention  of  the  individual  or  the  physician.  It  occurs  in  from 
60  to  80  per  cent,  of  all  cases  of  pulmonary  tuberculosis^  at  some  time 
in  the  course  of  the  disease.  The  origin  of  the  bleeding  may  be  either 
in  a  bronchial  or  in  a  pulmonary  vessel.  In  early  hemoptysis  the 
most  Hkely  cause  is  the  development  of  a  tubercle  in  the  wall  of  a 
small  vessel  or  capillary.  In  later  stages  the  same  destructive  process 
affects  vessels  as  well  as  lung  tissue.  Initial  hemoptysis  is  usually 
small  and  may  vary  from  streaking  of  the  sputum  to  a  few  ounces, 
and  very  seldom  a  pint.  As  a  rule,  these  early  attacks  tend  to  recur. 
Though  the  repeated  loss  of  small  amounts  of  blood  means  considerable 
in  the  aggregate,  such  losses  rarely  cause  death.  In  late  phthisis  the 
hemorrhage  may  arise  from  a  large  vessel  and  be  sufficiently  profuse 
to  be  lethal.  Occasionally  profuse  hemorrhages,  one  or  two  pints, 
occur  at  long  intervals,  and  do  so  without  apparent  lasting  harm.  The 
dangers  from  large  hemorrhages  are  exsanguination  and  collapse. 
The  dangers  from  both  large  and  moderate  hemorrhages  are  possible 
asphyxia,  and,  later,  atelectasis  and  bronchopneumonia.  More  than 
a  mere  streaking  of  the  sputum  in  bronchitis  should  be  cause  for  a 
careful  examination  of  the  chest  for  a  possible  underlying  tuberculosis. 
Such  an  examination  is  more  often  satisfactory  only  after  amelioration 

189 


IQO  DISEASES    OF   THE   RESPIRATORY    SYSTEM 

of  the  signs  of  bronchitis.  In  bronchiectasis  and  pulmonary  cirrhosis 
hemoptysis  is  comparatively  frequent.  In  acute  pneumonia,  though 
hemorrhage  is  exceedingly  rare,  it  occasionally  occurs  at  the  onset  and 
sometimes  later.  The  only  cases  the  writer  has  seen  have  been  in 
alcohoUcs.  In  the  worst  case  the  amounts  were  from  ^  to  i  ounce, 
the  bleeding  occurred  at  frequent  intervals  and  persisted  for  days,  but 
the  patient  recovered;  No  underlying  tuberculosis  was  found.  In 
cancer  of  the  lung  hemorrhage  is  about  as  common  as  in  tuberculosis. 
In  chronic  heart  disease,  especially  mitral  stenosis,  shght  hemorrhage 
is  frequently  due  to  passive  congestion.  The  origin  is  probably  the 
congested  bronchial  mucous  membrane.  Large  hemorrhages  would 
suggest  pulmonary  infarct. 

TREATMENT 

The  same  general  principles  underlie  the  treatment  of  hemoptysis 
whatever  the  cause.     Pulmonary  tuberculosis  so  far  exceeds  all  other 
etiologic  factors  that  the  discussion  of  the  subject  naturally  centers 
around  that  complaint.     Although  it  is  a  satisfaction  in  hemoptysis 
to  know  the  exact  extent  of  the  consolidation  and  cavity  formation,  it 
is  decidedly  unwise  to  make  use  of  any  methods  save  inspection  and 
auscultation  to  determine  these  points  until  the  hemorrhage  is  over 
and  all  danger  of  recurrence  seems  well  past.     Mere  morbid  anatomic 
changes  alter  Httle,  if  any,  the  therapeutic  procedures,  and  clinical 
symptoms  alone  are  a  sufficient  guide.     There  are  many  details  of 
treatment,  each  small  in  itself,  but  in  the  aggregate  of  vast  importance 
to  the  welfare  of  the  patient.     In  the  first  place,  every  case  of  hemopty- 
sis should  be  looked  upon  as  a  serious  condition.     The  possible  severity 
of  the  hemorrhage  may  not  be  inoirecrproportion  to  the  extent  of  the 
pulmonary  involvement  nor  to  the  time  of  its  existence.     Though 
preceding  hemorrhages  have  been  slight  and  far  between,  this  fact 
gives  no  assurance  for  the  future.     To  allow  any  patient  with  hemop- 
tysis to  follow  his  usual  physical  activities  is  negligent.     The  only 
exception  to  this  statement  is  in  those  persistent  cases  of  mild  hem- 
optysis  where,    in  spite    of  prolonged    rest,  the  condition   persists. 
A  few  observers  have  allowed  such  cases  to  get  up  and  perform 
carefully  graded  exercises,  with,   they  claim,  good  results.     Every^, 
case  of  hemoptysis  should  be  put  to  bed.     Where  the  hemoptysis  is 
slight,  the  semi-recumbent  position  is  sufficient.     It  favors  expectora- 
tion, lessens  disposition  to  dyspnea,  and   allows  gravitation  of  the 
blood  to  the  lower  part  of  the  body.     Where  the  hemorrhage  is  severe, 
the  patient  is  better  fiat  on  his  back,  because  he  can  maintain  this 
position  longest  with  least  fatigue.     Any  movement,  even  to  expecto- 
rate or  take  food,  may  prove  sufficient  to  provoke  renewed  hemorrhage. 
The  blood  and  sputum  may  be  received  into  pieces  of  cheese-cloth, 
which  should  be  burned,  as  the  sputum  may  contain  both  tubercle 
bacilli  and  pneumococci.     The  food  and  drink  should  be  given  by 
means  of  tube  or  feeding-cup.     The  best  results  are  obtained  by  isola- 
tion of  the  patient  with  a  nurse  or  attendant  who  is  deft  of  hand,  light 
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of  foot,  and  optimistic  of  temperament.  Thus  is  the  patient  spared 
many  annoyances  which  increase  the  already  existing  nervousness  and 
apprehension.  That  this  is  important  finds  easy  proof  in  the  well 
recognized  influence  of  emotion  over  blood-pressure  even  in  health. 
The  physician  should  seek  to  allay  this  apprehension  of  the  patient. 
Death  during  or  immediately  following  a  hemoptysis  is  unusual. 
Of  the  386  cases  of  early  attacks  of  hemoptysis  reported  by  Ware/ 
only  three  succumbed  during  the  early  attacks.  Of  course,  rupture  of 
an  aneurism,  erosion  of  a  large  vessel,  bleeding  into  a  large  cavity, 
and  the  supervention  of  pneumonia  may  all  cause  death  more  or  less 
frequently,  but  fortunately  they  are  the  rarer  accidents.  Conversa- 
tion should  be  forbidden,  for  enunciation  means  expiratory  effort,  and 
in  turn  increased  intrapulmonary  pressure.  Even  the  arms  and  legs 
should  be  kept  quiet,  for  all  muscular  movement  increases  blood- 
pressure.  The  room  should  be  cool,  50°  to  60°  F.,  but  free  from  drafts, 
and  so  situated  as  to  be  farthest  removed  from  the  noises  of  the  house- 
hold. Ice  may  be  given,  as  it  keeps  the  mouth  moist  and  clean, 
allays  cough,  and  prevents  nausea.  In  excess  it  may  disarrange  the 
stomach.  Lemonade  should  be  avoided,  as  it  may  increase  the  coagu- 
lating time  of  the  blood.  The  diet  should  be  preferably  cold;  it 
may  be  warm,  but  never  hot.  It  should  be  liquid  or  semi-Hquid  to 
avoid  the  effort  of  chewing.  It  is  better  to  give  no  food  until  several 
hours  after  the  hemoptysis  ceases.  Forty  ounces  of  milk  and  four  to 
six  raw  eggs  are  sufficient  during  the  first  twenty-four  hours.  In 
severe  attacks  liquids  should  be  much  restricted  and  the  diet  scant 
for  several  days.  During  the  second  and  third  days  small  quantities 
of  food  given  at  frequent  intervals  may  be  selected  from  such  articles 
as  milk,  raw  eggs,  beef  juice,  gelatin,  junket,  ice-cream,  scraped  beef. 
The  return  to  the  ordinary  dietary  should  be  slow,  especially  in  large 
hemorrhages,  as  a  too  sudden  filling  of  the  vessels  may  result  in 
reopening  of  the  bleeding  point.  The  combination  of  morphin  and 
enforced  rest  in  hemoptysis  so  naturally  leads  to  constipation  that 
great  care  must  be  taken  to  prevent  straining  at  stool.  Neglect  of 
this  precaution  may  lead  to  renewed  hemorrhage.  A  daily  evacuation 
of  the  bowels  should  be  secured  by  laxatives,  and  if  these  fail,  by  en- 
emas of  soap  and  water,  or  olive  or  cotton-seed  oil,  2  to  4  ounces,  or, 
where  necessary,  by  the  compound  enema  containing  glycerin,  epsom 
salts,  turpentine,  and  soapsuds,  or  normal  salt  solution.  Though  the 
bowels  open  by  such  measures,  it  is  advisable  to  give  a  saUne  ca- 
thartic every  few  days  in  order  to  avoid  any  accumulation  higher  up 
in  the  colon. 

The  intelligent  treatment  of  hemoptysis  necessitates  the  clear 
recognition  of  the  fact  that  in  this  condition,  at  present,  surgical 
procedures  afford  no  help,  and  the  physician  must  rely  alone  upon 
aiding  those  natural  tendencies  of  the  organism  which  make  for  a 
spontaneous  arrest  of  the  hemorrhage.  These  methods  of  nature  are: 
(i)  Lessening  of  blood-pressure  and  decrease  in  rate  of  flow;  (2)  in- 
crease in  coagulation  and  thrombus  formation;  (3)  lessening  of 
volume  of  blood;   (4)  contraction  of  vessels. 
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The  nitrites  are  the  most  useful  drugs  for  lowering  blood-pressure. 
Amyl  nitrite  was  originally  suggested  by  Francis  Hare,  and  more 
recently  advocated  by  Ghelfi,^  Crace-Calvert,®  Placak/  and  others, 
for  its  rapidity  and  efficiency  in  many  cases  of  hemoptysis.  They 
found  that  5  or  6  drops  inhaled  from  cotton  or  a  handkerchief  produced 
an  immediate  fall  of  blood-pressure.  In  rabbits  Soulier  and  Petitjean^ 
observed  intense  anemia  of  the  parenchyma  without  any  reactionary 
hyperemia  such  as  follows  the  use  of  adrenahn.  The  cessation  of 
hemoptysis  was  often  sudden  and  permanent.  Pearls  of  3  to  5  minims 
may  be  given  patients  prone  to  hemoptysis  to  try  at  once  in  case  of 
need.  Flick^  has  used  nitroglycerin,  ^  to  i  drop,  even  as  often  as 
one-half  to  an  hour,  using  as  his  guide  the  accentuation  of  the  second 
pulmonic  sound.  Since  the  blood-pressure  apparatus  has  come  into 
common  use,  a  better  guide  would  be  the  determination  of  systolic 
pressure  every  two  hours,  and  the  administration  of  sufficient  nitrite 
to  maintain  an  even,  moderate  pressure.  If  the  patient  is  excited  and 
apprehensive,  an  occasional  dose  of  morphin  or  codein  may  be  given 
with  the  nitrite  to  prevent  the  fluctuations  of  pressure  which  are  worse 
than  a  steady  high  pressure.  Sodium  nitrite  is  probably  more  persis- 
tent in  its  action  than  nitroglycerin.  One  or  two  grains  by  mouth 
or  hypodermatically  may  maintain  its  action  as  long  as  three  hours. 

Gaultier^"  recommends  in  hemoptysis  where  there  is  hypertension 
aqueous  extract  of  mistletoe  {Viscum  album),  which  appears  to  be  a 
vasomotor  dilator.  The  dose  is  ^  gr.,  repeated  every  two  hours. 
Gaultier  has  given  4^^  gr.  during  a  day  with  uniformly  good  results. 

Atropin  sulphate  is  a  valuable  drug  in  the  treatment  of  hemoptysis, 
recommended  for  this  purpose,  at  least  as  early  as  1868,  by  Lebert,"  of 
Breslau.  It  was  slow  in  gaining  the  foothold  it  deserved,  one  reason 
for  which  may  be  that  atropin  sulphate  is  a  marked  vasomotor  stimu- 
lant, and  practitioners  overlooked  the  fact  that  the  dosage  recom- 
mended was  large  enough  to  be  mildly  toxic.  The  effect  of  such  doses 
upon  the  circulation  is  quite  different  from  that  of  the  ordinary  dosage. 
Atropin  sulphate  is  especially  useful  in  large  hemorrhages,  and  the  dose 
should  be  J^  gr.  or  even  0-3-  gr.,  h>^odermatically.  The  first  evidence 
of  its  action  is  a  general  hyperemia  of  the  skin,  which  shows  that  the 
primary  vasomotor  stimulation  with  increased  blood-pressure  has 
given  way  at  once  to  a  general  capillary  paresis  with  consequent  fall 
of  blood-pressure.  Since  it  is  assumed,  though  as  yet  not  proved,  that 
the  intrapulmonary  pressure  varies  directly  with  the  systemic  pressure, 
the  rationale  of  the  use  of  a  large  dose  of  atropin  and  other  vaso-dilators 
finds  at  least  a  working  explanation.  It  is  to  be  expected  that  such 
large  doses  of  atropin  will  produce  mydriasis  and  dryness  of  the 
mouth,  but  these  discomforts  are  nothing  when  compared  with  the 
usual  favorable  action  of  the  drug  on  the  hemorrhage.  Though  they 
are  in  many  respects  physiologically  antagonistic,  yet  practical  ex- 
perience shows  that  morphin  and  atropin  may  be  given  together  with 
advantage  in  such  conditions.  On  account  of  the  discomfort,  it  is 
usually  better  not  to  repeat  the  dose  of  atropin  during  any  one  hemor- 
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rhage,  but,  if  necessary,  to  make  use  of  other  drugs  and  means  advised. 
Aconite  has  been  used  by  some  to  maintain  low  blood-pressure  in 
hemoptysis.  Since  we  have  safer  drugs  for  the  same  purpose,  the 
use  of  such  an  active  and  often  uncontrollable  depressant,  in  a  patient 
already  weakened  by  disease  and  loss  of  blood,  is  to  be  condemned. 
Apomorphin,  ipecacuanha,  tartar  emetic,  and  other  nauseants  have 
also  been  recommended,  but  it  would  seem  wise  to  exhaust  the  Ust  of 
other  remedies  before  resorting  to  drugs  with  such  unpleasant  effects. 

Morphin  is  one  of  the  most  important  drugs  used  in  hemoptysis. 
It  allays  cough,  secures  calm,  retards  the  respiration  and  the  pulse, 
and  this  reduced  flow  of  blood  in  the  lungs  allows  time  for  spontaneous 
coagulation  and  repair  of  the  bleeding  vessel  where  possible.  It 
should  always  be  given  h>'podermatically,  as  it  acts  more  promptly 
and  seems  less  apt  to  produce  nausea.  The  dose  should  be  adapted 
to  the  individual.  Usually  -g-  to  }^  gr.  is  sufficient  for  the  individual 
dose,  but  care  must  be  used  in  children  and  in  the  aged.  Where  the 
hemorrhage  is  severe  and  tends  to  recur  at  short  intervals,  it  may  be 
necessary  to  continue  the  use  of  the  morphin  even  three  or  four  days. 
Even  here  the  desired  effects  can  usually  be  obtained  without  reducing 
the  respirations  as  low  as  twelve  or  less  to  the  minute,  as  advised  by 
some  writers.  It  is  necessary  only  to  mention  the  necessity  for  regular 
reUef  of  the  bladder  and  bowels  during  this  prolonged  use.  Physicians 
must  always  be  alive  to  the  fact  that  too  prolonged  narcosis,  with  too 
prolonged  rest  in  one  position,  may  serve  to  retain  blood  in  the  lung 
and  lead  to  aspiration,  atelectasis,  and  pneumonia.  The  writer 
beHeves  that  codein  sulphate,  |-  to  ^  gr.  hypodermatically,  is  quite 
as  efficient  and  less  apt  to  nauseate  than  morphin.  Heroin  hydro- 
chlorid,  to  to  y¥  gr.,  and  dionin,  ^  gr.,  are  to  be  borne  in  mind  as 
alternatives. 

Lawrason  Brown^"  has  called  attention  to  the  frequency  of  early 
morning  hemoptysis  and  the  explanation  of  this  aft'orded  by  Howell's 
theory  of  sleep.  The  theory  is  that  sleep  is  due  to  fatigue  of  the  vaso- 
constrictor centers,  and  the  plethysmograph  shows  that  a  dilatation 
of  the  peripheral  vessels  occurs  during  sleep.  The  marked  variations 
in  the  plethysmograph  records  in  the  early  morning  hours  when  the 
vaso-constrictor  centers  are  regaining  their  tone,  indicate  that  varying 
quantities  of  blood  are  supphed  to  the  right  heart,  with  concomitant 
variations  in  the  intrapulmonary  pressure.  As  already  stated,  fluc- 
tuations in  pressure  are  worse  than  a  steady  high  pressure.  To 
avoid  these  fluctuations  as  much  as  possible  and  to  equalize  the  pres- 
sure, Brown  advises  to  give  to  such  patients  morphin  and  sodium 
nitrite  hypodermatically  between  midnight  and  2  a.  m.,  waking  the 
patient  if  necessary. 

Among  drugs  used  to  check  hemorrhage  by  producing  increased 
coagulabihty  of  the  blood  are  calcium  chlorid,  or,  better,  because  less 
irritant  to  the  stomach,  calcium  lactate,  10  to  30  gr.  The  latter  may 
be  given  in  capsule.  The  former  is  very  dehquescent  and  must  be 
given  in  solution.     They  are  slow  of  action,  lose  their  effect  after 
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twenty-four  to  seventy-two  hours,  and  on  the  whole,  though  when 
experimentally  injected  intravenously  they  may  increase  coagulation, 
it  is  doubtful  whether  enough  is  ever  absorbed  through  the  gastro- 
intestinal mucous  membrane  to  produce  this  effect.  However,  the 
lactate  is  worthy  of  trial. 

The  experiments  of  H.  C.  Wood,  Jr.,"  seem  to  prove  that  gelatin, 
even  when  taken  by  the  mouth,  digested,  and  absorbed,  has  definite 
influence  in  increasing  the  coagulability  of  the  blood.  Its  exact  mode 
of  action  is  not  fully  understood,  but  Wood  calls  attention  to  the 
fact  that  other  albuminoid  bodies  hkewise  hasten  coagulation.  The 
administration  by  mouth  has  the  disadvantage  of  being  slow,  but  has 
the  advantage  of  avoiding  any  danger  of  infection,  especially  tetanus. 
Wood  recommends  by  mouth  a  dosage  representing  2  to  4  drams  of 
dry  gelatin,  three  or  four  times  a  day.  It  may  be  given  in  a  10  per 
cent,  jelly  flavored  to  taste.  The  ordinary  gelatin  used  in  the  house- 
hold contains  only  3  to  4  per  cent,  of  gelatin  itself.  Where  the  condi- 
tions are  urgent,  gelatin  may  be  given  subcutaneously.  Two  to  six 
ounces  of  a  2  to  5  per  cent,  solution  in  warm  normal  salt  solution  is 
given  according  to  the  ordinary  method  of  hypodermoclysis.  Wood 
urges  the  great  care  necessary  in  preparing  these  solutions,  as  pyogenic 
infections  and  fatal  tetanus  have  resulted  not  infrequently  from  the 
hypodermatic  use  of  gelatin.  Even  repeated  boiling,  though  it 
destroys  the  bacillus,  may  leave  the  toxins  active,  and  the  patient 
may  die  of  tetanus  though  no  bacteria  are  introduced.  There  are 
certain  steriHzed  solutions  of  gelatin  on  the  market  for  hypodermatic 
use  which  have  been  tested  upon  guinea-pigs.  Even  these  solutions 
should  be  boiled  for  twenty  minutes  just  before  use.  The  repeated 
boiling  does  not  affect  the  coagulating  action  of  the  gelatin  on  the  blood. 
Where  these  tested  solutions  cannot  be  obtained,  the  gelatin  for  hypo- 
dermatic use  may  be  prepared  according  to  the  recommendation  of 
Bonney:^^  "SteriHzed  salt  solution,  4  oz.,  white  gelatin,  yi  oz., 
make  shghtly  alkaline  with  sodium  hydroxid,  ^A  dram.  Place  in  flask 
with  glass  stopper  and  sterilize  one-half  hour  under  steam  for  five 
successive  days.  If  cloudy  from  alkalinization,  it  should  be  filtered 
until  clear.  This  is  to  be  diluted  eight  times  to  make  one  quart  for 
subcutaneous  use."  The  only  objection  to  this  method  is  the  long 
time  necessary  for  the  preparation  of  the  solution.  Though  the  use  of 
gelatin  by  rectum  has  been  recom.mended,  the  administration  by  mouth 
or  bypodermatically,  though  painful,  has  great  advantage  in  point  of 
time  of  absorption. 

The  wide-spread  practice  among  the  laity  of  giving  large  doses  of 
common  salt  in  hemoptysis  is  usually  considered  useless.  However, 
von  der  Velden^^  claims  that  3  to  5  c.c.  of  10  per  cent,  sodium  chlorid 
solution  given  intravenously  during  hemoptysis,  in  two  to  four  minutes 
produces  a  marked  measurable  increase  in  the  coagulating  power  of 
the  blood.  He  finds  that  the  same  result  may  be  obtained  in  eight 
to  twelve  minutes  by  giving  5  grams  of  sodium  chlorid  or  2  to  4  grams 
of  sodium  bromid  or  potassium  bromid  by  mouth.     This  simple 
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therapy,  which  probably  depends  upon  a  production  of  thrombokinase 
from  the  tissues,  has  given  good  results  in  his  hands. 

In  this  connection  the  case  of  hemoptysis  treated  by  Dewar^"  with 
intravenous  injections  of  normal  serum  is  important.  The  patient, 
with  apparently  healed  pulmonary  tuberculosis,  was  suddenly  seized 
with  hemoptysis,  which  continued  for  sixteen  days,  in  spite  of  almost 
every  known  treatment,  including  normal  serum  by  mouth.  Dewar 
finally  gave  him  20  c.c.  of  normal  serum  intravenously,  and  the  hem- 
optysis ceased  at  once.  The  troublesome  urticaria  and  arthritis 
which  followed  possibly  might  have  been  avoided  had  the  operator, 
in  his  anxiety  for  a  permanent  result,  not  repeated  the  20  c.c.  of  normal 
serum  on  six  successive  days. 

Kraemer"  finds  that  tuberculin  is  not  contraindicated  during  or 
after  hemoptysis.  He  beheves  it  is  good,  both  as  a  prophylactic  and 
as  a  curative  agent,  especially  in  recurring  hemorrhage.  It  is  sup- 
posed to  act  by  promoting  the  healing  of  the  tuberculous  focus. 

Cotarnin  hydrochlorate,  ^  to  3  gr.  hypodermatically,  has  some 
reputation  in  averting  pulmonary  hemorrhage.  Wood  states  that  it 
is  undecided  just  how  it  acts.  It  may  be  by  some  sort  of  astringent 
action  or  by  affecting  the  blood.  The  drug  probably  has  no  direct 
influence  on  the  circulation. 

All  astringents,  as  tannic  acid,  galhc  acid,  alum,  and  preparations 
of  iron,  are  not  only  useless,  but  derange  the  stomach.  Senator^^  con- 
demns the  above,  and  also  hydrastis,  hamamelis,  stypticin,  styptol, 
and  turpentine.  Lead  acetate  he  thinks  increases  the  viscidity  and 
coagulating  power  of  the  blood,  and  he  occasionally  uses  it. 

Bonney's'**  observations  on  venesection  are  most  satisfactory. 
Ordinarily,  any  attempt  to  reduce  arterial  pressure  in  the  pulmonary 
circulation  by  venesection  is  irrational,  as  the  hemorrhage  itself  has 
probably  already  produced  any  good  to  be  derived  in  this  manner. 
He  has  found  that  moderate  venesection  does  good  where  the  initial 
hemorrhage  has  been  shght,  and  recurs  where  fever  has  been  persistent 
and  blood-pressure  high.  Venesection  may  do  good  in  pulmonary 
tuberculosis  accompanied  by  nephritis,  where  the  abnormal  high 
blood-pressure  seems  to  provoke  and  prolong  the  hemoptysis.  Again, 
in  bronchopneumonia  following  hemoptysis,  when  the  right  heart  is 
overworked  or  dilated,  blood-pressure  high,  and  pulmonary  edema, 
cyanosis,  and  coma  imminent  or  present,  venesection  may  do  good,  at 
least  temporarily.  In  this  connection  arises  the  question  of  the  use 
of  normal  salt  solution  by  rectum,  subcutaneously,  or  intravenously. 
After  venesection  in  bronchopneumonia  it  should  be  used  subcutane- 
ously. In  the  collapse  following  very  large  pulmonary  hemorrhage 
salt  solution  by  hypodermoclysis  may  save  fife.  The  fear  that  re- 
newed volume  in  the  vessels  and  consequent  increase  of  intrapul- 
monary  pressure  may  cause  recurrence  of  hemoptysis  in  such  cases 
proves  groundless  clinically,  where  the  procedure  is  used  judiciously. 
The  patient  being  in  collapse,  the  salt  solution,  bringing  the  volume 
of  circulation  to  normal,  stimulates  the  heart  to  renewed  contraction 
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and,  unless  used  in  excess,  does  not  seem  to  decrease  the  tendency  to 
thrombus  formation. 

Possibly  the  idea  in  the  early  and  wide  use  of  vaso-constrictors  in 
hemoptysis  was  that  vasomotor  stimulation  lessened  the  caKber  of 
the  pulmonary  vessels,  and  this  action  on  the  proximal  side  of  the 
bleeding  vessel  served  to  check  the  hemorrhage.  In  the  first  place, 
the  pulmonary  vessels  possess  a  very  weak  vasomotor  apparatus; 
some  physiologists  deny  its  existence  entirely,  and  any  drug  capable 
of  producing  such  marked  rise  m  systemic  pressure  as  ergot  and  adrena- 
lin might  naturally  be  expected  to  have  an  effect  contrary  to  that 
desired  upon  the  pulmonary  circulation. 

On  account  of  its  marked  influence  in  checking  uterine  hemor- 
rhage ergot  was  largely  used  for  hemoptysis  in  the  past.  Theoretically 
it  is  bad,  and  practically  it  is  useless  in  pulmonary  hemorrhage. 

Theoretically,  adrenalin  is  undesirable  in  hemoptysis.  Wiggers,^" 
experimenting  with  therapeutic  doses  of  adrenalin  in  pulmonary 
hemorrhage,  found  that  though  the  drug  did  not  raise  the  pulmonary 
pressure,  yet  the  volume  of  blood  contained  in  the  pulmonary  vessels 
was  much  increased.  This  was  not  due  to  the  "back  effect"  of  the 
rise  in  the  aortic  system,  nor  to  vasomotor  constriction  of  the  pul- 
monary vessels,  but  to  the  fact  that  a  greater  amount  of  blood  is 
thrown  into  the  distensible  pulmonary  vessels  by  the  increased  activity 
of  the  right  ventricle  in  a  given  time  than  is  passed  on  to  the  left 
ventricle.  He  concludes  that  adrenalin  is  not  a  fit  drug  to  use  during 
pulmonary  hemorrhage  to  raise  the  general  blood-pressure.  Meltzer' 
has  dwelt  upon  the  frequency  with  which  the  use  of  suprarenal  gland 
preparations  in  experimental  work  causes  pulmonary  edema,  and  Bab- 
cock  calls  attention  to  the  fact  that  the  hypodermatic  use  of  adrenalin 
has  been  followed  by  sudden  death.  Practically,  Hilbert"^  and  Cole- 
man^^  have  found  adrenaHn  chlorid  (i  :  1000),  5  drops,  or  suprarenal 
extract,  3  gr.,  every  three  or  four  hours,  useful  in  hemoptysis.  They 
have  had  no  untoward  results.  Unhke  ergot,  there  is  a  possibility 
that  it  may  influence  hemorrhage  by  other  than  vasomotor  means, 
and  when  other  methods  fail,  especially  in  small  oozing  hemoptyses, 
adrenalin  should  be  carefully  tried. 

The  use  of  digitalis  in  active  pulmonary  hemorrhage,  or  where 
recurrence  is  feared,  is  bad  because  of  its  influence  in  increasing 
blood-pressure.  Where  the  hemoptysis  is  due  to  the  passive  con- 
gestion of  cardiac  disease,  and  occasionally  in  the  hemoptysis  of 
pulmonary  tuberculosis  where  the  hemorrhage  has  ceased  for  some 
time,  and  a  feeble  heart  with  lowered  pressure  leads  to  the  fear  of 
renewed  hemoptysis  on  this  account,  the  judicious  use  of  digitahs, 
the  effects  being  carefully  noted,  is  permissible.  The  use  determined 
on,  it  is  best  to  assure  an  active  preparation  by  procuring  a  fresh 
infusion  of  leaves  or  some  of  the  standardized  preparations. 

Special  Methods. — The  principle  involved  in  the  use  of  cold  in 
the  treatment  of  hemoptysis,  according  to  Babcock,  is  a  reflex  stimu- 
lation of  the  vaso-constrictor  fibers  of  the  upper  five  dorsal  nerves  of 
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the  sympathetic  system.  In  the  light  of  what  has  already  been  said 
concerning  the  vasomotor  system  of  the  pulmonary  vessels,  the  exact 
action  of  the  cold  appears  still  an  open  question.  Where  there  is 
much  arterial  excitement  the  appHcation  of  cold  to  the  cardiac  area, 
as  by  an  ice-bag,  is  of  unquestioned  benefit.  In  slight  hemoptysis 
the  apphcations  to  the  chest  of  cold  compresses,  the  site  being  changed 
at  intervals  of  half  a  minute,  as  advised  by  Babcock,  should  be  tried. 
Where  the  site  of  involvement  is  reasonably  sure,  cold  may  be  appHed 
for  a  longer  period  by  means  of  the  lead  coil,  the  rubber  coil,  or,  better, 
because  more  easily  apphed,  by  the  ice-bag.  The  placing  of  flannel 
or  gauze  beneath  the  ice-bag  adds  to  the  patient's  comfort  and  protects 
the  skin.  Too  prolonged  use  of  the  cold  is  to  be  avoided.  The  appli- 
cation of  cold  to  the  genitaha  has  been  recommended  for  its  reflex 
action. 

Kinnear'^  advises  the  appUcation  of  a  hot-water  bag  at  115°  F. 
over  the  dorsal  vertebrae,  and  claims  that  this  procedure  strongly 
contracts  the  arterioles  of  the  small  bronchi  and  lung.  Heat  in 
excess  of  120°  F.  may  be  dangerous  to  weak  hearts.  Faradization  of 
the  chest-wall  has  been  advised,  the  action  being  the  same  as  that  of 
cold.  Constriction  of  the  extremities  near  the  trunk  where  the  hemor- 
rhage is  severe  is  a  useful  procedure.  The  band  is  to  be  applied  so 
as  to  retard  the  venous  but  not  the  arterial  circulation,  the  object 
being  to  delay  the  flow  of  venous  blood  to  the  right  heart.  This 
constriction  may  be  kept  up  from  an  hour  to  a  day.  The  removal 
of  the  bands  should  be  gradual,  not  more  than  one  being  removed 
at  half-hour  intervals.  Rapid  removal  of  the  ligatures  may  pro- 
voke renewed  hemorrhage.  Limiting  the  respiratory  movement  of 
the  chest,  especially  of  the  aft"ected  side,  and  thus  reducing  the 
blood-flow  through  the  lung  containing  the  bleeding  vessel,  is  fre- 
quently advocated.  This  immobihty  is  secured  in  various  ways. 
Strapping  the  affected  side  by  means  of  overlapping  adhesive  straps 
from  sternum  to  spine  has  long  been  used.  Since  it  is  often  difficult 
to  determine  during  hemorrhage  the  origin  of  the  bleeding,  Bonney 
advocates  hmiting  the  entire  respiratory  movement  on  both  sides,  by 
applying  a  broad  adhesive  band  around  the  entire  chest  just  below 
the  nipples.  The  results  appear  to  be  just  as  good,  and  the  application 
is  made  mth  less  disturbance  of  the  patient.  In  this  connection  it  is 
interesting  to  note  that  Caley,  as  early  as  1853,  tried  to  check  hemor- 
rhage by  producing  an  artificial  prfeumothorax.  Murphy  has  sought 
to  produce  compression  of  the  lung  by  injecting  sterile  nitrogen  gas 
into  the  pleural  cavity. 

Many  attacks  of  hemoptysis  cease  spontaneously.  This  is  more 
apt  to  occur  if  the  physician  directs  his  patient  according  to  the  gen- 
eral principles  of  treatment  in  the  beginning  of  this  article.  Where 
drugs  become  necessary  I  have  found  that  nitroglycerin,  morphin,  and 
atropin  rarely  fail.  However,  the  exceptional  persistent  attack  has 
made  it  seem  advisable  to  consider  in  detail  all  methods  and  drugs 
that  have  been  found  useful. 
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PULMONARY  EDEMA 
By  James  E.  Talley,  M.D. 

Pulmonary  edema  is  a  condition  in  which  the  blood-serum  leaks 
through  the  capillary  walls  into  the  air-vesicles  and  intervesicular 
tissues.  This  edema  may  be  local  or  general.  Local  or  collateral 
pulmonary  edema  occurs  around  circumscribed  lesions  of  the  lung, 
as  inflammatory  areas,  pneumonia,  new-growths,  abscess,  locaHzed 
empyema,  infarcts,  and  tuberculosis.  In  origin  it  may  be  congestive 
or  toxic  and  inflammatory.  General  pulmonary  edema  may  be 
chronic  or  acute.  The  chronic  form  occurs  in  chronic  heart  disease, 
chronic  nephritis,  chronic  pulmonary  congestion,  anemia,  cerebral 
disease,  chronic  infections,  cachexia,  and,  as  a  terminal  edema,  in 
slow  death,  it  occurs  according  to  CopUn  in  20  per  cent,  of  chronic 
cases.  The  form  of  general  pulmonary  edema  under  discussion  is 
allied  with  subcutaneous  edema.  It  may  also  be  miore  or  less  acute. 
Riesman'  has  written  fully  upon  a  form  of  acute  pulmonary  edema 
which  is  distinguished  from  the  above  by  the  severity  of  its  onset 
without  apparent  cause,  by  the  suddenness  with  which  it  may  cause 
death,  and  by  its  tendency  to  recur  if  the  patient  survives;  also  to 
some  extent  by  the  morbid  conditions  with  which  it  is  alHed,  and  the 
fact  that  in  typical  cases  it  is  never  associated  with  subcutaneous 
edema  or  effusion  into  serous  cavities.  The  conditions  in  which  this 
form  of  acute  pulmonary  edema  occurs  as  given  by  Riesman  are: 
arteriosclerosis,  Bright's  disease,  heart  disease  (angina  pectoris, 
myocarditis,  valvular  affections),  asthma,  acute  infectious  diseases 
(typhoid  fever,  measles,  rheumatic  fever,  influenza,  pneumonia,  scarlet 
fever),  pregnancy,  paracentesis  of  thorax  and  abdomen,  angioneurotic 
edema,  and  obscure  conditions  of  questionable  causal  relationship 
(hysteria,  tabes  dorsahs,  ether  anesthesia).  Cerebral  conditions,  as 
apoplexy  and  epilepsy,  may  be  added. 

Welch  was  the  first  to  attempt  to  explain  pulmonary  edema 
experimentally.  His  theory  deduced  from  his  investigations  is  known 
as  the  "cardiac"  or  "mechanical"  theory.  He  states  it  tersely  thus: 
"Pulmonary  edema  is  the  result  of  a  disproportion  between  the  work- 
ing power  of  the  left  ventricle  and  the  right  ventricle,  of  such  a  char- 
acter that,  the  resistance  remaining  the  same,  the  left  heart  is  unable 
to  expel,  in  a  unit  of  time,  the  same  quantity  of  blood  as  the  right 
heart."  The  marked  rise  of  pressure  in  the  pulmon&ry  artery  in  his 
experiments  made  him  consider  this  an  important  factor  in  the  explana- 
tion. The  fact  that  in  some  cases  of  acute  pulmonary  edema  the  pulse 
may  be  normal,  or  even  of  high  tension,  has  been  used  as  an  argument 
against  Welch's  theory.     The  apphcation  of  the  cardiac  theory  to  the 
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explanation  of  the  acute  pulmonary  edema  produced  by  the  injection 
of  adrenalin,  first  suggested  by  Meltzer,  and  confirmed  by  the  experi- 
mental work  of  Miller  and  Matthews,^  has  an  important  bearing  on 
the  subject  and  establishes  an  important  clinical  fact.  In  the  words 
of  the  two  experimenters:  "It  is  well  understood  that  high  systolic 
pressure  may  be  associated  with  small  systolic  output,  provided  the 
pulse-pressure,  i.  e.,  the  difference  between  the  systolic  pressure  and 
diastolic  pressure,  is  reduced.  A  high-tension  pulse  does  not  neces- 
sarily imply  normal  systolic  output."  They  find  that  in  nephritis 
with  high  blood-pressure  the  conditions  are  similar  to  those  produced 
in  adrenahn  injection,  and  thus  Welch's  theory  is  adequate  to  explain 
the  acute  pulmonary  edema  occurring  in  some  cases  of  Bright's  disease. 
Of  course,  this  need  not  imply  that  toxic  substances  circulating  in 
the  blood  may  not  be  an  added  factor.  More  recently  there  has  been 
made  an  effort  to  explain  pulmonary  edema  on  a  chemical  basis,  and 
various  investigators  have  shown  that  the  problem  is  probably  too 
complex  to  be  explained  by  the  mechanical  theory  alone  in  all  instances. 
Acute  pulmonary  edema  has  been  produced  experimentally  by  mus- 
carin,  Lugol's  solution,  acetic  ether,  adrenalin,  and  artificial  mitral 
stenosis,  and  though  disproportion  in  the  working  power  of  the  two 
ventricles  has  developed,  the  experimenters  have  not  always  been 
convinced  that  this  is  the  only  causal  factor. 

Miller  and  Matthews,  experimenting  with  acetic  ether,  found  that 
though  usually  when  inhaled  or  given  intravenously  evidence  of  dis- 
proportion in  the  working  power  of  the  two  ventricles  arose,  still  when 
large  doses  were  given  intravenously,  pulmonary  edema  occurred 
without  any  evidence  of  this  disproportion,  thus  showing  that  such 
changes  are  not  necessary  for  its  appearance.  The  same  investigators, 
working  with  nitrous  oxid  and  ammonia  vapor,  were  able  to  produce 
a  pulmonary  edema  without  the  usual  cardiovascular  changes  found 
in  the  experiments  of  Welch  and  his  followers;  that  is,  a  constant  fall 
of  systolic  pressure,  a  rise  of  pressure  in  the  pulmonary  artery,  and 
dilatation  of  the  right  heart  with  the  left  heart  remaining  normal  in 
size.  They  take  it  that  irritation  of  the  bronchial  mucous  membrane 
and  alveolar  epithelium  or  of  the  underlying  vessels  was  an  important 
factor.  Von  Zeissl,  though  his  experiments  with  Lugol's  solution 
tended  to  confirm  the  mechanical  theory,  also  suggested  that  changes 
in  the  vessel-walls  might  be  a  factor  in  the  development  of  pulmonary 
edema.  Sahli,  using  dogs,  was  able  only  infrequently  to  produce 
pulmonary  edema,  and  concluded  that  the  more  regular  occurrence 
of  the  acute  pulmonary  edema,  in  experiments  upon  rabbits,  was  due 
to  the  greater  permeability  of  their  vessel-walls.  Thus  is  suppHed 
experimental  evidence  in  favor  of  Martin's  theory  of  increased  permea- 
bility of  the  vessel-walls  as  a  possible  factor  in  the  development  of 
acute  pulmonary  edema.  This  change  in  the  vessel-walls,  due  to 
pressure,  plus  Riesman's  "congestion  by  recoil,"  would  best  explain 
the  acute  pulmonary  edema  following  paracentesis  of  the  thorax. 
The  toxic  vasomotor  theory  presupposes  that  acute  pulmonary  edema 
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is  due  to  the  action  of  toxic  substances  on  the  pulmonary  vasomotor 
apparatus.  The  objection  to  this  theory  as  sufl&cient  alone,  is  the 
fact  that  even  those  physiologists  who  grant  the  existence  of  pulmonary 
vasomotor  nerves  agree  that  their  action  is  sKght.  Riesman  suggests 
that  this  theory  might  explain  acute  pulmonary  edema  in  some  cases 
of  Bright's  disease,  in  angioneurotic  edema,  and  in  pregnancy  where 
there  is  no  valvular  or  vascular  disease.  The  periaortitis  theory  of 
Huchard  could  explain  only  a  few  cases  where  aortitis  is  shown  to  exist. 
The  infectious  theory,  while  a  possible  explanation  in  certain  pul- 
monary infections,  is  entirely  inadequate  to  explain  the  larger  number 
of  cases  of  acute  pulmonary  edema. 

To  summarize,  Welch's  theory  appears  to  offer  the  most  satis- 
factory explanation  of  pulmonary  edema  in  a  large  number  of  in- 
stances. Experimental  evidence  appears  to  be  accumulating  that 
changes  in  the  vessel-walls  may  also  be  an  important  factor. 

In  acute  pulmonary  edema,  especially  the  recurrent  form,  the 
onset  is  sudden  and  severe.  The  attacks  occur  often  at  night,  and  the 
patient  may  be  awakened  udth  a  feehng  of  oppression,  suffocation, 
andi  fear  of  impending  death.  The  dyspnea  is  intense,  the  face  Hvid 
or  pale  and  covered  with  sweat,  as  in  collapse.  The  pulse,  more  often 
rapid  and  feeble,  may  be  normal  or  even  of  high  tension.  Crackhng 
or  bubbHng  rales  are  heard  over  the  lungs;  in  the  acute  form  they 
may  be  more  abundant  over  the  upper  lobes,  while  in  the  ordinary 
pulmonary  edema  they  are  more  marked  over  the  bases  posteriorly. 
Cough  may  be  intense  or  absent.  Janeway  calls  attention  to  the 
frequency  of  profuse  diaphoresis,  diuresis,  and  evacuation  of  the  bowels. 
In  typical  seizures  there  is  an  abundant,  frothy,  albuminous  expec- 
toration, which  may  well  from  the  mouth  and  nose,  and  in  severe 
attacks  amount  to  i  to  2  Hters.  It  may  be  blood-tinged.  The  dura- 
tion of  such  attacks  varies  from  three  to  twenty-four  hours.  First 
attacks  are  rarely  lethal;  more  often  the  patient  has  several,  any  one 
of  which  may  end  fatally.  The  expectoration  and  the  character  of 
the  rales  should  differentiate  it  from  asthma,  with  which  especially  the 
milder  attacks  of  acute  pulmonary  edema  may  be  easily  confounded. 
Musser  calls  attention  to  the  necessity  of  dift'erentiating  acute  pul- 
monary edema  from  pulmonary  congestion,  due  to  acute  dilatation  of 
the  heart.  This  may  tax  our  diagnostic  acumen.  Though  the  signs 
and  symptoms  are  more  or  less  similar  in  the  two  conditions,  their 
intensity  is  far  more  marked  in  well  developed  acute  pulmonary  edema. 
This  intensity  is  shown  by  the  more  marked  dyspnea  and  cyanosis, 
and  the  sudden  flooding  of  the  lungs,  especially  in  its  upper  lobes,  with 
fluid.  The  ordinary  pulmonary  edema  associated  with  dropsy  is 
usually  less  intense  in  its  manifestations. 

TREATMENT 

Experience  and  experiment  both  show  that  a  profound  disturbance 
of  the  circulation  is  the  chief  underlying  cause  of  acute  pulmonary 
edema.     Since  experiments  so  frequently  show  a  disproportion  in  the 
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worldng  power  of  the  two  sides  of  the  heart,  any  rational  method  of 
treatment  should  aim  to  equalize  the  work  of  the  two  ventricles. 
The  pulse  tension  gives  the  most  important  clinical  clue  to  treatment. 
Where  there  is  hypertension,  and  probably  in  those  cases  where  the 
pulse  appears  normal,  the  use  of  vaso-dilators,  as  nitroglycerin, 
Y^Q-  to  5V  gi"-  hypodermatically,  is  indicated.  It  has  found  favor  in 
the  hands  of  practically  all  clinicians.  In  addition,  dry  cupping  of 
the  entire  chest  should  be  practised,  and  where  the  condition  is  severe, 
venesection  should  be  done.  The  withdrawal  of  a  small  amount  of 
blood  may  suffice,  but  as  much  as  400  to  600  c.c.  has  been  taken. 
To  allay  apprehension  morphin  sulphate,  i^  to  J^  gr.  hypodermatically, 
with  the  nitroglycerin  is  advisable.  Oxygen  is  useful,  especially  where 
there  is  much  cyanosis. 

Since  the  attacks  are  hkely  to  recur,  and  especially  at  night,  the 
nurse  or  even  a  member  of  the  family  may  be  taught  to  dry  cup, 
and  even  to  give  the  nitroglycerin  and  morphin,  while  awaiting  the 
physician.  This  may  save  time  valuable  to  the  patient  in  a  condition 
so  sudden  of  onset  and  so  frequently  dangerous  in  termination. 
Atropin  sulphate,  y^  to  -^-q  gr.,  is  commonly  recommended  in  acute 
pulmonary  edema,  and  it  very  frequently  does  much  good.  The  chief 
objection  to  its  use  has  been  its  marked  vasomotor  stimulant  influence, 
with  consequent  rise  in  blood-pressure.  This  objection  loses  its 
weight  if  a  large  dose,  -^-^  gr.,  is  used.  Here  the  influence,  as  pointed 
out  by  Billings,  is  analogous  to  the  use  of  atropin  sulphate  in  hemop- 
tysis. Miller  and  Matthew^s  find  that  it  acts  directly  as  a  physiologic 
antidote  in  the  acute  pulmonary  edema  of  muscarin,  pilocarpin,  and 
toadstool  {Agaricus  muscarinus)  poisoning.  They  failed  to  find  it 
useful  in  other  forms  of  experimental  pulmonary  edema.  Clinically, 
the  writer  would  not  hesitate  to  use  atropin  sulphate  in  acute  pul- 
monary edema,  even  in  the  type  of  case  under  consideration,  especially 
where  the  other  procedures  have  failed  to  amehorate  the  condition. 
Lindauer  believed  that  hyoscin  acted  as  favorably  in  his  case  as  the 
ordinary  combination  of  atropin  and  morphin. 

In  patients  with  rapid,  feeble  pulse  and  evident  hypotension,  quick 
diffusible  stimulants,  as  aromatic  ammonia,  whisky,  caffein  citrate, 
camphor,  and  even  digitahs,  hypodermatically,  are  to  be  used.  In  this 
condition  atropin  sulphate,  y^  gr.  hypodermatically,  has  not  even  a 
theoretic  contraindication.  Morphin,  oxygen,  and  the  dry  cupping 
should  also  be  used.  In  this  connection  arises  the  question  of  the 
advisability  of  using  adrenahn.  Kinnicutt  and  Forchheimer  have 
seen  it  act  most  favorably.  Meltzer  and  others  strongly  condemn 
its  use,  as  it  frequently,  in  experimental  work,  produced  acute  pul- 
monary edema.  Since  experimenters  and  some  clinicians  have  found 
the  drug  capable  of  producing  such  dangerous  results,  it  would  seem 
advisable  in  acute  pulmonary  edema  to  use  adrenalin  injections  only 
as  a  last  resort.  Haven  Emerson,^  as  the  result  of  experiments  on 
animals,  recommends  artificial  respiration  in  the  treatment  of  acute 
pulmonary  edema  due  to  cardiac  insufficiency.     He  finds  that  the 
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rhythmic  movements  produce  coincident  variations  in  blood-pressure 
and  aid  the  heart  in  the  onward  movement  of  the  blood.  The  method 
was  of  distinct  value  in  controlhng  the  acute  pulmonary  edema 
produced  by  injections  of  adrenalin.  Barringer*  believes  that  artificial 
respiration  was  of  distinct  value  in  the  treatment  of  a  case  of  acute 
pulmonary  edema  occurring  in  a  patient  with  mitral  obstruction.  In 
the  ordinary  pulmonary  edema  associated  with  subcutaneous  edema, 
cardiac  stimulants  and  diuretics,  as  digitalis,  strophanthus,  spartein, 
and  potassium  citrate,  are  usually  indicated.  In  chronic  nephritis 
with  h}q)er tension,  nitroglycerin  also  is  useful.  In  its  acuter  phases 
the  methods  of  treatment  are  practically  the  same  as  outlined  above. 
In  the  chronic  and  recurrent  form,  between  attacks,  dechloridization, 
by  means  of  the  salt-free  diet,  should  at  least  be  given  a  trial. 
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EMBOLISM,  THROMBOSIS,  AND  INFARCTION  OF  THE  LUNG 

By  James  E.  Talley,  M.D. 

Thrombosis  in  the  pulmonary  arteries  dependent  upon  pathologic 
changes  in  their  walls  is  rare.  Embolism  of  a  branch  or  branches  of 
the  pulmonary  artery,  causing  usually  sudden  death,  or,  where  the 
artery  is  smaller,  causing  hemorrhagic  infarction  or  pulmonary 
apoplexy,  is  comparatively  common.  The  origin  of  the  emboli  may 
be  anywhere  in  the  general  venous  system,  thrombosis  being  the 
primary  lesion.  The  commonest  sources  of  emboU  are:  the  uterus, 
pelvic  tissues,  femoral  veins,  right  heart,  pulmonary  arteries,  and 
venous  sinuses  of  the  brain.  Fat  emboli  may  arise  after  surgical 
operations  or  fracture  of  bones,  especially  crushing  of  spongy  bones. 
Air  emboh  and  emboli  of  tissue-cells,  as  of  the  liver,  and  new-growths 
occasionally  occur.  The  commonest  heart  lesions  causing  embolism 
are  mahgnant  endocarditis  and  extreme  mitral  stenosis.  Where 
small  arteries  are  occluded,  hemorrhagic  infarct  develops.  The  right 
lung  is  oftener  the  seat  of  infarcts,  unless  the  flow  of  blood  is  in  some 
way  lessened  in  the  right  pulmonary  artery,  as  by  pleural  exudate  with 
pulmonary  collapse,  or  fibrosis  and  contraction  of  the  lung.  Marked 
stasis  in  the  pulmonary  veins  and  capillaries  favors  infarction.  When 
a  small  branch  of  the  pulmonary  artery  is  plugged,  this  stasis  in  the 
veins  and  capillaries  prevents  the  establishment  of  a  sufficient  collat- 
eral circulation.  The  capillaries  of  the  affected  area  dilate  until 
extravasation  of  blood  takes  place  and  the  hemorrhagic  infarct  is 
thus  formed.  These  infarcts  may  vary  in  size  from  i  to  5  cm.  or 
occasionally  involve  a  large  portion  of  one  lobe.  Infiltration  of  such 
a  large  area  is  referred  to  as  "pulmonary  apoplexy,"  Usually  the 
emboli  are  small,  and  cause  multiple  infarcts  in  the  lower  lobe  along 
its  posterior  and  inferior  surfaces.  An  infarct  is  wedge-shaped,  wdth 
the  apex  directed  toward  the  center  of  the  lung.  When  on  the  periph- 
ery, they  involve  the  pleura. 

The  symptoms  and  course  of  pulmonary  emboHsm  depend  upon 
the  size  of  the  artery  occluded.  Plugging  of  the  main  artery  or  one 
of  its  larger  branches  usually  causes  sudden  death.  The  patient  is 
seized  with  sudden  intense  dyspnea,  the  respiration  and  pulse  become 
exceedingly  rapid,  and  death  ensues.  Occasionally  such  a  patient  is 
seized  with  convulsions,  lapses  into  coma,  and  dies  in  a  few  hours. 
The  former  succumb  from  paralysis  of  the  heart,  due  to  the  sudden 
shutting  off  of  its  blood-supply;  the  latter  die  of  cerebral  anemia. 
In  case  of  sudden  death  there  is  no  time  for  the  development  of  physical 
signs.  Where  life  is  prolonged  for  some  hours,  there  may  be  found 
dullness  at  the  base,  bronchial  breathing,  or  enfeebled  breath-sounds. 
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With  dilatation  of  the  right  ventricle,  pulmonary  congestion  or  edema, 
accompanied  by  large  moist  rales,  may  develop.  A  systolic  murmur 
in  the  pulmonary  artery  due  to  the  impact  of  the  blood-stream  against 
the  obstruction  may  be  heard  just  to  the  left  of  the  sternum  at  the 
level  of  the  second  or  third  costal  cartilage. 

The  symptoms  of  infarction  are  pain  in  the  side,  possibly  fever, 
dyspnea,  and  a  little  later  cough  and  blood-stained  expectoration. 
During  several  weeks,  while  the  infarct  is  undergoing  resolution,  hem- 
optysis may  occur,  but  the  amount  of  blood  lost  is  usually  not  great. 
Infected  emboli  may  cause  pleurisy,  abscess,  gangrene,  and  pneumonia. 
Pleurisy  developing  in  cardiac  disease  is  frequently  due  to  infarct. 
Pleurisy  with  exudate  due  to  infarct  may  occur  in  cardiac  disease 
without  any  other  symptoms  of  infarct.  The  signs  of  infarct  are 
dullness  over  the  affected  area  and  diminished  breath-sounds,  sub- 
crepitant  and  crepitant  rales  may  be  found,  and,  if  the  infarct  is  large, 
bronchial  breathing  may  be  heard.  Hemorrhagic  infarct  causes  death 
only  when  the  emboK  are  very  large  or  very  numerous.  However, 
the  outlook  is  grave,  as  the  underlying  heart  trouble  is  prone  to  cause 
a  repetition  of  the  embolism. 

TREATMENT 

Prophylaxis  is  worthy  of  attention  in  certain  morbid  conditions 
where  thrombosis  or  embohsm  is  prone  to  occur.  In  endocarditis 
undue  muscular  effort  should  be  avoided.  In  phlebitis  the  patient 
should  remain  at  rest  and  the  aft'ected  part  be  immobilized.  Good 
contraction  of  the  uterus  should  be  sought  after  labor.  In  obstruction 
of  a  large  branch  of  the  pulmonary  artery,  death  may  be  so  sudden  as 
to  give  no  time  for  treatment.  Where  the  plugged  branch  is  smaller, 
the  first  indication  is  to  support  the  heart  by  means  of  rapid  stimulants, 
as  caffein,  camphor,  strychnin,  or  even  ammonia,  ether,  and  brandy, 
hypodermatically.  Morphin  will  allay  apprehension,  and  in  the 
absence  of  contraindicating  cyanosis  it  may  be  given  to  ease  the 
distressing  dyspnea.  Failure  of  the  peripheral  circulation  calls  for 
the  application  of  hot-water  bottles  to  the  extremities.  Dry-cupping 
of  the  chest  should  be  practised,  and  where  dilatation  of  the  right 
heart  is  threatened  or  present,  venesection  is  to  be  used.  In  hemor- 
rhagic infarct  the  directions  should  be  absolute  rest,  morphin  for  pain 
and  cough,  and  dry  cups  or  large  sinapisms  to  promote  the  afflux  of 
blood  to  the  surface.  For  the  spitting  of  blood,  especially  where  the 
amount  is  large  or  the  period  prolonged,  the  directions  given  in  the 
section  on  hemoptysis  may  be  followed.  Finally,  the  underl>'ing 
cardiac  condition  which  causes  the  tendency  to  infarction  must  be 
considered,  and  treated  according  to  the  general  principles  of  cardiac 
therapeutics. 


CONGESTION  OF  THE  LUNGS 

By  James  E.  Talley,  M.D. 

This  includes  two  different  disturbances  of  the  pulmonary  circu- 
lation, and  is  divided  into  active  and  passive  congestion.  Active 
congestion  is  synonymous  with  acute  congestion  and  hyperemia  of 
the  lungs.  In  this  condition  there  is  an  increased  amount  of  arterial 
blood  in  the  affected  area.  This  hyperemia  may  be  local  or  general. 
There  is  usually  a  local  congestion  surrounding  the  affected  area  in 
inflammatory  disease  of  the  lungs  and  pleura,  as  pneumonia,  tubercu- 
losis, pleurisy,  and  bronchitis.  The  same  is  true  in  other  focal  lesions, 
as  new-growths,  abscess,  and  gangrene.  This  local  congestion  is 
probably  inflammatory.  General  active  congestion  may  occur  after 
violent  exercise,  exposure  to  extreme  heat  and  cold,  inhalations  of 
irritating  gases,  unusually  severe  chills,  as  in  malaria,  and  possibly 
in  disease  of  the  pons  and  medulla.  In  extreme  physical  exertion  the 
general  acute  congestion  is  probably  primarily  due  to  overaction  of 
the  heart,  and  if  the  exertion  is  prolonged,  the  congestion  may  become 
passive  in  type,  due  to  heart  failure.  Thus,  active  pulmonary  conges- 
tion is  probably  always  symptomatic.  The  condition  described  by 
French  writers  as  "primary  acute  pulmonary  congestion"  suggests 
strongly  abortive  or  larval  pneumonia.  The  course  and  termination 
of  acute  pulmonary  congestion  are  usually  favorable  unless  pneumonia 
or  pulmonary  edema  supervenes.  Sudden  death  in  this  condition, 
when  provoked  by  violent  physical  exercise,  or  exposure  to  great  heat 
and  cold,  has  been  attributed  to  the  acute  pulmonary  congestion  alone. 
Such  a  decision  is  tenable  only  after  the  coronary  arteries  and  the 
heart  muscle  itself  have  been  examined  minutely  and  found  normal. 

Passive  pulmonary  congestion  includes  the  mechanical  and  hypo- 
static types. 

In  mechanical  congestion  there  is  obstruction  to  the  outflow  of 
venous  blood  from  the  lung.  A  weak  right  ventricle,  and  obstruction 
or  incompetence  in  the  left  heart,  are  the  chief  causes.  Myocardial 
trouble  of  any  sort  is  apt  to  cause  some  degree  of  passive  congestion, 
which  is  usually  general.  Tumor  or  aneurism,  by  compressing  pul- 
monary veins,  may  cause  a  local  passive  congestion.  The  morbid 
change  mechanical  congestion  produces  in  the  lung  tissue  is  known  as 
"brown  induration."  Its  symptoms  are  dyspnea,  cough,  and  expec- 
toration, in  which  are  strongly  pigmented  alveolar  cells  and  eosin- 
ophiles.  Its  course  and  duration  depend  almost  solely  upon  the 
abiHty  or  inability  of  the  heart  to  regain  its  efficiency. 

Hypostatic  congestion  occurs  in  patients"  kept  for  a  long  period 

in  a  recumbent  position.     Adynamic  states,  as  typhoid,  fractures, 
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especially  in  the  aged,  coma,  as  in  apoplexy,  brain  injury,  and  morphin- 
poisoning,  are  among  the  causes.  It  is  usually  attributed  to  gravity, 
but  in  such  weakened  patients  sluggish  respiration,  prolonged  mus- 
cular inaction,  feeble  heart,  and  lessened  elasticity  of  vessels  are  also 
important  factors.  The  development  of  dyspnea,  cyanosis,  increased 
fremitus,  percussion  dullness,  and  moist  and  crepitant  rales  at  the 
bases  of  the  lungs  hx  the  diagnosis.  In  the  old,  the  feeble,  and  children 
the  mortaUty  is  high. 

TREATMENT 
The  treatment  of  both  active  and  passive  congestion  is  largely  the 
same.     Dry  cups  should  be  applied  over  the  pulmonary  area,  especi- 
ally in  the  acute  form,  and  other  local  measures,  as  cold  compresses, 
the  ice-bag,  or  the  hot-water  bag  appHed  to  the  spine,  according  to 
the  method  of  Kinnear,  as  described  in  the  treatment  of  hemoptysis, 
are  to  be  considered.     Except  in  the  hypostatic  form,  complete  rest 
is  essential.     The  diet  should  be  concentrated  and  semi-liquid  or 
liquid.     In  mechanical  congestion  the  treatment  should  be  directed 
to  the  underlying  cardiac  condition.     Digitalis  is  needed,  and  the 
same  precautions  as  advocated  in  the  treatment  of  cardiac  disease 
should  be  taken  to  secure  a  reliable  preparation.     A  fresh  infusion  of 
leaves,  Nativelle's  digitahn  granules,  the  tincture,  preferably  fat-free, 
and  possibly  some  of  the  standardized  preparations,  as  digitalone, 
may  be  used  by  mouth.     Where  urgent,  the  tincture  or  digitalone 
should   be  used    hypodermatically.     Nativelle's  digitaUn    granules, 
Y^  gr.,  are  commended  where  an  accurate  and  active  preparation 
is  needed  in  small  volume;    but  if   given,    it   should  be  borne  in 
mind  that  one  granule  every  eight  to  twelve   hours    is    sufi&cient. 
Rapidity  and  low  tension  of  the  pulse  indicate  the  use  of  digitalis, 
and  the  condition  of  the  pulse  is  a  guide  to  the  frequency  of  its 
repetition.     Marked   cyanosis,    distended   systemic   veins   with  in- 
creasing rapidity  and  feebleness  of  the  pulse  mean  cardiac  dilatation, 
and  venesection,  with  the  withdrawal  of  at  least  15  to  20  ounces 
of  blood,    should   be   done   at   once.     In    extreme    cases    even    as- 
piration of  the  right  auricle  with  a  fine  needle  has  been  suggested. 
The  venesection  should  be  followed  at  once  by  diffusible  stimulants. 
Aromatic  spirits  of  ammonia,  30  drops  every  half  hour,  is  good.     Am- 
monia carbonate,  5  gr.,  in  mucilage  of  acacia,  every  one  or  two  hours, 
is  a  httle  more  persistent.     These  preparations  are  short-lived  in  their 
action  and  in  time  irritate  the  stomach.     Where  the  condition  is 
serious  and  more  efficient  and  prolonged  stimulation  is  desirable, 
caffein  citrate  and  camphor,  especially  hypodermatically,  are  recom- 
mended.    Caffein  citrate  should  be  given  in  doses  of  i  to  3  gr.  every 
three  to  four  hours.     For  hypodermatic  use  a  preparation  of  caffein 
sodiobenzoate  is  recommended  by  Babcock.     It  is  made  thus:  caffein, 
5  gr.;    sodium  benzoate,  8  gr.;    distilled  water,   50  mm.;    10  mm. 
contain  i  gr.  of  the  alkaloid.     The  dose  of  camphor  is  from  i  to  3  gr., 
every  three  to  four  hours,  and  when  used  after  venesection,  as  we  desire 
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its  rapid  action,  it  is  better  given  hypodermatically.  For  this  purpose 
a  lo  per  cent,  solution  in  sterile  olive  oil  is  usually  recommended. 
Ten  mm.  contain  i  gr.  of  the  gum. 

Though  strychnin  and  alcohol  have  been  so  largel}^  used  as  quick 
cardiac  stimulants  in  such  conditions,  there  is  a  tendency  to  regard 
caffein  and  camphor,  especially  the  former,  as  more  potent  and  satis- 
factory. Morphin,  codein,  and  heroin  are  useful  to  allay  cough  and 
sedate  the  nervous  system  in  any  form  of  pulmonary  congestion. 
Aged  and  adynamic  patients  confined  to  bed  should  have  their  posi- 
tions changed  every  hour  or  two.  Careful  watch  should  be  kept  of 
the  bases  of  the  lungs,  as  hypostatic  congestion  develops  insidiously. 
At  the  first  suggestion  of  its  approach,  dry  cups,  digitahs,  strychnin, 
and  diffusible  stimulants  in  moderation  should  be  used.  In  both 
mechanical  and  hypostatic  congestion  when  the  patient  is  not  too 
feeble,  brisk  purgation,  as  with  a  sahne,  may  do  great  good  by  deter- 
mining blood  from  the  pulmonary  to  the  abdominal  area. 


i' 


ATELECTASIS  OR  PULMONARY  COLLAPSE 
By  James  E.  Talley,  M.D. 

Atelectasis  or  pulmonary  collapse  is  a  condition  in  which  parts  of 
one  or  both  lungs,  or  even  an  entire  lung,  are  empty  of  air  and  the 
alveoli  and  terminal  bronchials  collapse.  The  factors  producing  this 
condition  are  deficient  inspiratory  force  and  obstruction  of  bronchi 
within  or  compression  without.  Any  of  these  factors  alone  may 
produce  atelectasis  or  several  may  be  operative.  In  any  case,  in 
complete  collapse,  a  fourth  factor  is  always  present,  the  absorption  of 
the  residual  air  by  the  blood  flowing  through  the  collapsed  area. 
Atelectasis  of  the  new-born  may  be  either  congenital  or  acquired.  In 
the  former  the  affected  lung  tissue  remains  unexpanded;  in  the  latter 
the  lung  tissue  expands  after  birth,  but  again  collapses  and  returns  to 
the  antenatal  condition.  The  causes  are  natural  weakness  of  the 
infant  or  premature  birth,  rendering  the  respiratory  muscles  too  feeble 
to  elevate  the  thorax  during  respiration,  intracranial  lesions  produced 
by  prolonged  labor,  or  forceps  causing  paralysis  of  the  respiratory 
center,  and  asphyxia,  due  to  obstruction  of  the  air-tubes  by  vaginal 
secretion  or  meconium.  Acquired  atelectasis  due  to  feeble  respiratory 
efforts  occurs  in  typhoid  and  other  adynamic  states.  Prolonged  rest 
in  one  position  favors  its  development,  and  the  collapse  may  be  a 
precursor  of  hypostatic  congestion.  Atelectasis  due  to  obstruction 
results  from  the  lodging  of  a  foreign  body  in  the  air-passages,  and 
occurs  in  such  diseases  as  capillary  bronchitis,  bronchopneumonia, 
measles,  and  whooping-cough.  The  obstruction  arises  from  retained 
secretions  and  congestion  of  the  bronchial  mucous  membrane.  Com- 
pression of  the  bronchi  or  lung  causing  the  collapse  arises  from  pleural 
and  pericardial  effusion,  thoracic  aneurism,  new-growths,  and  enlarged 
glands.  Spinal  deformity  and  intra-abdominal  growths  are  also 
possible  factors.  The  site  of  collapse  is  usually  the  lower  lobes,  es- 
pecially their  inferior  borders.  In  atelectasis  of  the  new-born  where 
a  small  area  is  involved,  it  may  be  easily  overlooked.  If  there  is  no 
intracerebral  condition,  the  outlook  is  good.  Where  the  area  is  large, 
the  child  is  cyanotic,  the  respiration  rapid  and  feeble,  and  the  cry 
weak.     Occasionally  convulsions  precede  death. 

In  these  large  areas,  especially  if  combined  with  intracranial 
lesions,  the  outlook  is  bad.  In  the'  other  forms  any  symptoms  are 
apt  to  be  overshadowed  by  those  of  the  primary  complaint  causing 
collapse.  Physical  signs  are  more  helpful  in  arriving  at  a  diagnosis. 
But  even  these  may  fail  where  the  collapsed  area  is  small,  because  of 
the  surrounding  compensatory  emphysema.  Given  one  or  more  of 
the  causative  factors  enumerated,  collapse  is  assured  where  there  is  a 
definite  area  of  dullness  at  the  base,  weak  bronchial  or  lessened 
respiratory  murmur,  bronchophony,  increased  tactile  fremitus,  and 
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crepitant  rales,  all  of  which  yield  to  resonance,  vesicular  breathing, 
and  disappearance  of  rales  after  several  deep  inspirations  alone  or 
combined  with  change  in  posture.  The  outcome  of  the  condition 
depends  upon  its  cause  and  extent.  In  adynamic  states,  in  capillary 
bronchitis  and  bronchopneumonia,  the  collapse  usually  disappears 
with  the  recovery  of  the  child.  The  outlook  in  atelectasis  due  to 
pressure  depends  upon  the  possibility  of  the  removal  of  the  cause  of 
the  pressure  before  there  is  time  for  the  development  of  inflammation 
or  fibrosis  with  permanent  contraction. 

TREATMENT 

In  atelectasis  of  the  new-born,  first  of  all  the  nose  and  throat 
should  be  cleared  of  the  vaginal  discharge.  Deep  inspiration  should 
be  excited  by  the  sudden  application  either  of  hot  and  cold  water 
alternately,  or  of  cold  water  alone,  to  the  thorax.  If  this  fails,  gentle 
inflation  of  the  lung  through  a  soft-rubber  catheter  passed  into  the 
larynx  should  be  tried.  The  child  should  be  surrounded  wdth  artificial 
heat,  and  if  it  can  swallow,  a  few  drops  of  whisky  or  of  aromatic 
spirits  of  ammonia  in  water  should  be  given.  The  posture  of  patients 
in  adynamic  states  should  be  changed  several  times  a  day.  Even 
semi-comatose  txphoid  patients  will  take  deep  inspirations  on  com- 
mand. Spinal  curvature  should  be  corrected  as  much  as  possible, 
and  such  patients  should  be  taught  respiratory  exercises.  In  capillary 
bronchitis,  the  ordinary  bronchitis  of  pertussis  and  measles,  and  in 
bronchopneumonia,  ammonia  carbonate  or  chlorid  should  be  given  to 
lessen  the  viscidity  of  the  secretion.  Where  the  bronchitis  persists, 
small  doses  of  iodid  are  even  more  efficient.  Codein,  heroin,  or  mor- 
phin  to  lessen  the  cough  must  be  used  judiciously,  if  at  all,  as  the 
expiratory  effort  of  coughing  tends  to  re-expand  the  collapsed  tubercles. 
Since  children  do  not  understand  the  necessity  of  making  voluntary 
efforts  to  expel  the  secretion,  where  it  is  abundant,  and  the  strength 
permits,  an  occasional  dose  of  syrup  of  ipecac  or  apomorphin  may 
he  advisable.  When  the  primary  disease  has  subsided,  complete  re- 
expansion  of  the  collapsed  area  should  be  sought.  A  daily  shower  of 
cold  water  against  the  neck  and  thorax  provokes  deep  inspirations. 
The  child  may  be  placed  standing  in  a  bath-tub  and  the  ordinary 
rubber  spraying  apparatus,  common  to  every  bath-room,  used  for  the 
purpose.  The  temperature  of  the  water,  especially  at  first,  may  be 
varied  according  to  the  strength  and  reaction  of  the  patient.  Breath- 
ing exercises  should  be  taught  when  the  child  is  old  enough.  Where 
the  child  remains  weak  and  the  local  signs  unsatisfactory,  there  re- 
mains a  change  to  an  elevated  climate,  or  the  use  of  the  pneumatic 
cabinet,  or  breathing  of  compressed  air.  The  special  forms  of  appara- 
tus and  the  principles  underlying  their  use  are  fully  discussed  in  the 
article  on  pneumotherapy,  volume  x  of  Solis-Cohen's  "System  of 
Physiologic  Therapeutics." 

It  is  necessary  only  to  mention  the  use  of  tonics,  and  attention  to 
diet  suited  to  improve  the  general  health. 


TREATMENT  OF  TRACHEAL  AND  BRONCHIAL  OBSTRUC- 
TIONS 

By  Chevalier  Jackson,  M.D. 

For  the  consideration  of  treatment,  tracheal  and  bronchial  ob- 
structions may  be  classed  under  three  heads. 

1.  Functional  obstructions:  (a)  ''Bronchial  asthma";  (b)  angio- 
neurotic edema. 

2.  Endotracheal  or  endobronchial  obstructions:  (a)  Neoplasms; 
(b)  secretions;  (c)  scleroma;  (d)  inflammations;  (e)  infective  granu- 
loma ta;    (/)  cicatrices;    (g)  foreign  bodies. 

3.  Peritracheal  compressive  obstructions:  (a)  Aneurism;  (b) 
mediastinal  neoplasms;  (c)  effusions;  (d)  adenopathy;  (e)  gumma; 
(/")  cervical  goiter;    (g)  intrathoracic  goiter;    (h)  thymic  hypertrophy. 

Horn,  Galebsky,  and  Nowotmy  have  treated  cases  of  asthma  by 
the  direct  application  of  20  per  cent,  cocain  with  a  small  amount  of 
epinephrin  direct  to  the  bronchial  mucosa  with  rehef  for  considerable 
periods.  What  proportion  of  cases  of  "bronchial  asthma"  are 
amenable  to  this  measure  it  is  impossible  to  say.  In  the  present 
state  of  our  knowledge  it  will,  of  course,  be  reserved  for  urgent  cases, 
that  have  long  resisted  ordinary  medicinal  treatment.  Angioneurotic 
edema  of  the  bronchi  has  been  observed  by  T.  H.  Halstead.  No 
treatment  other  than  the  systemic  was  used.  Membrane  or  tough 
secretion  seems  occasionally  to  play  an  important  part  even  in  par- 
oxysmal dyspnea.  Bronchoscopic  clearing  with  forceps,  swab,  or 
aspirator  has  sometimes  had  the  happiest  result,  as  demonstrated  by 
Ingals  and  Winslow. 

Endotracheal  neoplasms  may  be  removed  entire  in  the  case  of 
small  benign  growths,  such  as  papillomas,  by  bronchoscopy  through 
the  mouth.  Mechanically  it  is  quite  feasible  to  remove  malignant 
growths  of  limited  extent,  but  the  procedure  offers  no  hope  of  pro- 
longing life,  and  hence  is  not  advisable. 

Tracheal  and  bronchial  occlusion  with  pus  and  secretions  in  a 
patient  who  cannot  expectorate,  such  as  an  adult  with  some  forms  of 
paralysis  or  an  infant  naturally  incapable  of  expectoration,  may 
actually  result  in  the  drowning  of  the  patient  in  his  own  secretions. 
Such  cases,  as  the  author  has  demonstrated  many  times,  may  be 
promptly  relieved  by  upper  bronchoscopy  and  the  cleaning  out  of 
secretions  with  swab  and  aspirator.  In  case  of  a  child  relief  may  also 
be  obtained  by  holding  it  up  by  the  heels  for  a  fraction  of  a  minute 
every  few  hours,  as  indicated.  Tracheotomy  as  a  last  resource  has 
saved  many  lives.     An  expert  nurse  is  necessary  quickly  to  wipe  away 

secretions  before  they  are  indrawn. 
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Scleroma  of  the  upper  trachea  and  its  associated  laryngeal  lesion 
have  been  successfully  treated  by  radiotherapy,  the  larynx  being 
extensively  laid  open  for  the  purpose,  as  suggested  by  Emil  Mayer. 

Inflammations. — Obstructive  edema  of  the  trachea  is  usually 
secondary  to  acute  or  chronic  chondritis  of  traumatic  or  infective 
origin.     The  primary  infection  may  have   been   luetic,    tubercular, 

typhoid,  diphtheritic,  etc.,  but  it  is  usually  the  sec- 
ondary mixed  infections  that  do  the  damage  and 
result  in  cicatricial  stenosis.  Hence  early  drainage 
and  antiseptic  treatment  of  pus  foci  are  indicated. 
In  acute  edematous  tracheitis,  associated  with  these 
diseases  or  with  influenza,  the  inhalation  of  a  spray 
of  adrenalin,  i  :  5000,  is  of  service,  and  depletion 
by  incision  of  puffy  swellings  through  the  bron- 
choscope will  lessen  obstruction.  Ice  externally 
lessens  the  severity  of  acute  inflammatory  condi- 
tions. Tracheotomy  must  always  be  prepared  for, 
and  should  be  done  promptly  when  indicated,  erring, 
if  at  all,  on  the  side  of  earliness  rather  than  lateness. 
Cicatricial  stenosis  of  the  trachea  associated  with 
a  similar  condition  in  the  larynx  is  very  successfully 
treated  by  the  operation  of  laryngo-tracheostomy, 
which  consists  in  laying  open  the  larynx  and  trachea 
and  in  producing  a  sloughing  of  cicatricial  adhesions  by  the  elastic 
pressure  contact  of  a  soft-rubber  dilating  drain  (cut  from  cathe- 
ters, human  and  veterinary)  which  lies  in  the  lumen  of  the  larynx 
and  trachea  and  which  is  held  in  place  by  a  braided  silk  thread,  the 
upper  projection  of  the  tracheal  canula  (Fig.  i)  being  inserted  into 
the  end  of  the  tubing.     The  sizes  are  increased  every  day  or  two,  until 


Fig.  I . — The  au- 
thor's laryngostomy 
canula.  The  soft- 
rubber  dilatatory 
drainage-tubes  are 
attached  to  the  up- 
per or  lower  extrem- 
ity of  the  straight 
portion,  or  to  both 
extremities. 


/ 


Fig.  2. — Schema  of  the  autoplastic  operation  for  closing  the  tracheodermal  fistula 
after  tracheostomic  cure  of  cicatricial  tracheal  obstruction:  a,  Elliptic  incisions  around 
the  fistula;  b,  flaps  turned  epidermis  inward  and  sutured;  c,  drawing  together  of  the  skin 
to  cover  the  flaps. 


the  limit  of  about  No.  42,  French  scale  (for  an  adult),'  is  reached. 
Should  the  sphacelic  process  become  excessive,  the  diameter  of  the 
dilatatory  drain  is  decreased  to  the  last  preceding  size  for  a  few  days, 
when  the  increase  is  resumed.  This  sphacelic  removal  of  the  cicatricial 
tissue  has  been  found  preferable  to  excision,  which  is  usually  followed 
by  worse  and  worse  cicatrices.     The  treatment  is  prolonged,  requiring 
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Fig.  3. — Long  tracheal 
canula  for  tracheal  compres- 
sive stenoses.  The  longer 
lengths  will  intubate  the 
main  bronchi. 


from  six  months  to  a  year,  the  object  being  to  get  rid  of  the  cicatricial 
tissue  and  then  to  get  the  interior  of  the  larynx 
and  trachea  lined  with  epidermal  epithelium, 
a  process  which  in  the  author's  experience  has 
seemed  to  be  hastened  by  apphcations  of 
scarlet  red  in  a  lo  per  cent,  ointment  with 
petrolatum.  After  the  epidermatization  of 
the  laryngotracheal  lumen  is  complete  and 
the  tendency  to  contraction  has  ceased,  the 
wound  is  closed  by  a  flap  of  skin  turned  over, 
epidermal  surface  inward,  as  is  readily  under- 
stood by  reference  to  the  cut  (Fig.  2).  The 
epidermal  surface  turned  in  assumes  mucosal 
duty,  but  hair-bearing  epidermis  must  be 
avoided.  Should  there  be  a  loss  of  the  car- 
tilaginous ring-structure,  a  flap  containing  a 
fragment  of  rib  cartilage  may  be  turned  up 
and  sutured  in  place.  Sloughing  out  of  the 
stitches  occasionally  occurs,  necessitating  re- 
operation in  part.  The  flaps  must,  of  course, 
be  wefl  freed  so  that  there  is  no  tension. 
Tracheostomy  is  well  adapted  to  the  treatment 
of  cicatricial  stenosis  following  the  trauma  of 

attempted  suicide.     It  is,  manifestly,  in  any  case  only  applicable  to 
stenosis  of  the  cervical  trachea.     Cicatricial  stenosis  of    the  deeper 

trachea  is  amenable  only  to 
palliative  treatment  by  the  long 
tracheal  canula  (Fig.  3).  The 
ordinary  canula  will  not  reach 
the  thoracic  trachea  and  the  pa- 
tient has  often  died  unreheved 
by  tracheotomy.  Very  promis- 
ing results  have  been  obtained  by 
Brunning's  and  von  Schroetter's 
tracheal  and  bronchial  intubation 
tubes,  inserted  with  the  aid  of  the 
bronchoscope.  They  are  placed 
through  the  bronchoscope  and  are 
watched  bronchoscopically  and 
radiographically  or  fluoroscopi- 
cally.  These  have  been  used  in 
the  larger  bronchi  as  well  as  in 
the  trachea,  and  with  less  risk. 

Tracheal  obstruction  from  ex- 
uberant granulations  due  to 
necrotic  cartilage  from  trauma- 
tism is  quickly  cured  by  the  endoscopic  apphcation  of  a  10  per  cent, 
solution  of  argentic  nitrate  or  resorcin. 


Fig.  4.- 


-Author's  double  batter>',  insuring 
safety  in  bronchoscopy. 
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The  treatment  of  compression  stenosis  of  the  trachea  manifestly 
depends  upon  whether  or  not  the  compression  is  removable.  The 
compressions  by  aneurism,  mediastinal  mahgnancy,  and  similar  con- 
ditions partake  of  the  hopeless  character  of  the  basic  condition.  Com- 
pressions by  effusions  are  relievable.  Compressions  by  adenopathic 
masses,  when  due  to  lues,  are  susceptible  of  great  improvement  by 
general  medication,  and  any  case  of  uncertain  diagnosis  justifies  anti- 
luetic  treatment,  especially  by  the  iodids.  Tubercular  adenopathic 
compressions  rarely  disappear,   though  the  modern  anti-tubercular 


Fig.  5. — From  a  photograph  of  patient  four  months  after  th>Tnectomy  for  th>Tnic 
tracheo-stenosis  in  a  boy  of  four  years  (author's  case). 


regime  wnll  often  lessen  the  stenosis  greatly.  The  stenosis  due  to  the 
ulceration  through  a  bronchial  wall  by  a  broken-down  gland  may  get 
well  after  the  expulsion  or  bronchoscopic  removal  of  the  cheesy  mate- 
rial. 

Cervical  goiter  is  one  of  the  most  frequent  causes  of  tracheal  ob- 
struction, and  is,  of  course,  curable  by  excision.  A  much  more  serious 
degree  of  tracheal  obstruction,  though  of  I'ess  frequent  occurrence, 
is  associated  with  intrathoracic  goiter.     Extirpation  is  usually  quite 


PLATE  I 


VARIOUS   FORMS  OF   TRACHE.\L  OBSTRUCTION. 

I. — Tracheal  papilloma  in  a  girl  of  4  years.     Removed  by  bronchoscopy  through  the  mouth. 

2. — Tracheal  obstruction  due  to  compression  by  goiter. 

3. — Tracheal  compression  by  aneurism.     Dotted  line  shows  extent  of  pulsatory  e.\cursion.     (Many 

of  these  compressions  do  not  pulsate  markedly.) 
4. — Cicatricial  stenotic  web  in  the  trachea  resulting  from  ulceration  caused  by  a  foreign  body  in 

the  esophagus.     Child  2  years  of  age.     Stricture  cured  by  divulsion. 
5.— Scabbard  trachea.     Thymic  tracheo-stenosis.     Cured  by  thymectomy.     Child  of  4  years.    (See 

Fig.  =;.) 
6. — Egg-shell  fragment  in  edematous  laryn.\-.     Infant  of  g  months.     Removed  through  the  mouth. 
7. — Button  fi.xed  in  the  trachea  by  the  swollen  mucosa.     Boy  of  14  years. 
8. — Luetic  cicatricial  tracheal  stenosis.     Cured  by  tracheostomy. 
9. — Compression  stenosis  of  the  trachea  by  an  esophageal  carcinoma.     Man  aged  60. 
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feasible,  by  insertion  of  the  linger  behind  the  sternum,  compression 
of  the  trachea  being  meanwhile  prevented  and  easy  breathing  being 
assured  by  insertion  of  the  long  tracheal  canula  (Fig.  3). 

It  was  for  years  a  mooted  point  whether  or  not  the  soft  thymus 
gland  could  compress  the  trachea,  the  element  of  venous  engorgement 
and  subsequent  recession  before  the  autopsy  in  the  "status  lymphati- 
cus"  cases  being  overlooked.  It  was  the  author's  privilege  to  dem- 
onstrate endoscopically  in  the  living  patient  that  such  compression 
occurred,  and  that  the  compressive  tracheal  st€nosis  was  cured  by 
thymectomy  (Fig.  5).  The  gland  was  brought  up  out  of  the  thorax 
by  the  little  linger  inserted  down  behind  the  sternum,  the  breathing 
being  assured  and  general  anesthesia  being  rendered  safe  by  the  long 
tracheal  canula  (Fig.  3)  reaching  to  the  bifurcation.  Thymopexy — 
the  anchoring  of  the  gland  upward  and  forward  out  of  the  thorax — 
has  been  successful,  as  has  also  radiotherapy. 

Foreign  bodies  often  cause  tracheal  and  bronchial  obstruction, 
sometimes  by  their  shape  and  bulk,  but  more  often  by  the  secondary 
changes  incited  by  their  presence. 

OBSTRUCTION  OF  THE  TRACHEA  AND  BRONCHI  BY  FOREIGN  BODIES 

The  methods  available  for  the  removal  of  foreign  bodies  are:  (i) 
Inversion  of  the  patient;  (2)  tracheotomy;  (3)  thoracotomy;  (4) 
fluoroscopically  guided  forceps;    (5)  bronchoscopy. 

Inversion  of  the  patient  is  available  only  in  children,  the  child 
being  held  up  by  the  feet  to  obtain  the  aid  of  gravity.  It  can  be 
successful  only  when  the  intruder  is  heavy  and  is  free  to  move.  It  is 
exceedingly  dangerous  unless  an  expert  and  prepared  tracheotomist 
is  at  hand,  for  glottic  spasm  is  almost  certain  to  supervene  when  the 
foreign  body  strikes  the  under  surface  of  the  cords,  and  respiratory 
arrest  will  be  quickly  fatal  unless  the  trachea  be  opened.  Tracheotomy 
for  the  removal  of  foreign  bodies  is  only  justifiable  in  districts  remote 
from  large  medical  centers  where  the  services  of  a  skilful  broncho- 
scopist  may  be  obtained.  It  is  associated  with  httle  risk  when  the 
foreign  body  is  located  high  in  the  trachea  or  is  coughed  out.  Blind 
groping  in  the  deeper  air-passages  with  forceps  passed  down  through 
the  tracheotomic  wound  is  often  fatal  from  trauma,  and  moreover  is 
rarely  successful.  A  cystoscope  passed  through  the  tracheotomy 
wound  permits  of  careful  work  with  cystoscopic  forceps  under  guidance 
of  the  eye,  and  has  been  frequently  successful  and  really  constitutes 
a  lower  bronchoscopy.  Any  procedure  through  the  tracheotomic 
wound  should  be  done  immediately  after  the  tracheotomy,  if  at  all. 
After  the  usual  mixed  infection  of  the  wound,  the  infective  risk  of  in- 
strumentation in  the  deeper  air-passages  is  increased.  Strictly  aseptic 
technic  is,  in  any  event,  imperative.  Modern  skill  in  upper  broncho- 
scopy has  rendered  all  these  methods  crude  by  comparison. 

Thoracotomy  is  only  indicated  in  the  very  rare  instances  when 
bronchoscopy  has  failed'  and  because  of  its  high  mortahty  it  is  strongly 
contraindicated   prior    to    abscess    formation.     When    a    radiograph 
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locates  an  abscess  close  to  the  periphery,  and  bronchoscopy  has  failed 
either  to  evacuate  the  abscess  or  to  remove  the  foreign  body,  and 
especially  when  extensive  adhesive  pleuritis  has  made  a  pathway  for 
the  surgeon,  thoracotomy  has  yielded  good  results.  Its  technic  is 
elsewhere  herein  considered.  Extraction  of  a  bronchially  lodged 
foreign  body  by  seizing  it  with  forceps  guided  by  their  shadow  upon  a 
fluoroscopic  screen  has  been  very  ingeniously  and  successfully  used 
by  Bowen,  Huber,  Morris  and  others.  The  method  is  available  where 
the  foreign  body  is  very  opaque  to  the  ray.  A  tracheotomy  for  the 
introduction  of  forceps  is  necessary,  and  great  care  must  be  taken  to 
avoid  fatal  trauma  by  grasping  a  spur  which  may  be  in  line  with,  but 
not  in  the  same  plane  as,  the  foreign  body.  Bowen  has  devised  a  table 
to  minimize  the  risk  to  the  operator. 

Bronchoscopy. — Bronchoscopy  is  a  procedure  using  straight  tubes 
which  serve  as  specula  in  pushing  aside  structures  which  normally 
obstruct  the  view,  or  dragging  the  air-passages  into  a  new  position 
where  they  will  be  in  the  direct  line  of  vision.  It  is  called  lower 
bronchoscopy  when  the  tubes  are  passed  through  a  tracheotomic 
wound,  and  upper  bronchoscopy  when  done  through  the  mouth.  In 
the  early  days  the  lower  route  was  frequently  resorted  to,  but  modern 
skill  and  instrumental  improvement  have  limited  lower  bronchoscopy 
to  severely  dyspneic  cases.  Upper  bronchoscopy  is  a  bloodless  pro- 
cedure by  which  over  95  per  cent,  of  the  foreign  bodies  aspirated  into 
the  lower  air-passages  can  be  removed  if  seen  within  a  few  weeks  of  the 
accident.  Later,  the  percentage  of  successes  is  somewhat  less,  but 
the  mortality  in  any  event  is  very  low,  probably  not  over  3  per  cent. 
In  the  author's  first  one  hundred  cases  of  bronchoscopy,  only  one 
patient  died  from  any  cause  whatever  within  thirty  days.  The  great 
safety  of  the  procedure  lies,  in  the  fact  that  every  step  is  under  the 
guidance  of  the  eye.  Obstructions  due  to  aneurism  are  discovered 
and  the  tube  withdrawn  without  touching  them.  The  extreme  degree 
of  flexibility  of  the  tracheo-bronchial  tree  as  demonstrated  by  KilHan, 
the  originator  of  bronchoscopy,  renders  endoscopy  feasible  and  safe. 

Anesthesia. — Bronchoscopy  is  almost  painless,  but  the  reiiexes, 
especially  cough,  are  so  troublesome  as  frequently  to  require  anesthesia 
for  careful  work.  For  diagnosis  or  local  treatment  in  children  no 
anesthetic,  general  or  local,  is  required.  In  adults  cocain  locally, 
preceded  for  twenty-four  hours  by  large  doses  of  sodium  bromid 
internally,  suffices  for  all  cases  for  diagnosis  and  local  treatment; 
but  for  accurate  work  in  the  removal  of  neoplasms  and  foreign  bodies 
general  anesthesia  is  often  needed.  It  is  contraindicated  in  all  cases 
of  dyspnea.  Dyspneic  cases  are  best  handled  by  immediate  insertion 
of  the  bronchoscope,  which  will  promptly  relieve  all  dyspnea  except 
in  case  of  a  foreign  body  very  large  in  one  plane  which  turns  trans- 
versely, causing  occlusion  hke  a  "butterfly-valve."  In  such  a  case 
the  operator  must  quickly  seize  and  remove  the  foreign  body  or  hold 
it  in  such  position  as  to  permit  free  passage  of -air.  Unless  the  operator 
is  facile  at  tracheotomy  and  bronchoscopy,  either  or  both,  it  is  far 
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safer  preliminarily  to  tracheotomize  all  dyspneic  cases,  as  respiration 
once  arrested  in  these  cases  will  not  be  reestablished  without  tra- 
cheotomy followed  by  artificial  respiration.  Anesthesia  through  a 
canulated  tracheal  wound  is  relatively  safe.  The  author's  preference 
when  general  anesthesia  is  to  be  used  in  bronchoscopizing  dyspneic 
cases  is  to  insert  the  bronchoscope  to  reheve  the  dyspnea,  and  then 
administer  the  anesthetic  by  the  vaporizing  apparatus  of  Brophy  or 
the  dosimetric  apparatus  which  was  attached  to  the  bronchoscope  at 
the  suggestion  of  T.  Drysdale  Buchanan  (Fig.  6).  With  patients 
not  dyspneic  the  anesthetic,  chloroform  or  ether,  may  be  started  by 
the  open  method  in  the  usual  way  and  continued  by  means  of  the 
Buchanan  apparatus.  When  a  local  anesthetic  is  to  be  used,  the 
pharynx  and  epiglottis  are  swabbed  with  cotton  saturated  with  4  per 
cent,  cocain  solution  held  in  the  Sajous  laryngeal  forceps,  just  as  an 
anesthetist  would  swab  out  the  pharynx  without  special  illumination. 


Fig.  6. — Dosimetric  anesthetic  attachment  for  bronchoscopy.     Suggested  by  T.  Drysdale 

Buchanan. 


Waiting  a  few  minutes,  the  speculum  is  passed,  the  upper  laryngeal 
orifice  is  exposed  and  sponged  with  a  20  per  cent,  solution  of  cocain, 
using  a  little  fold  of  gauze  held  in  the  CooKdge  sponge-holder.  In  tliis 
way  only  a  small  amount  of  the  strong  solution  (which  is  necessary 
in  the  larynx  and  deeper  air-passages)  is  used.  After  anesthetizing 
the  larynx  the  swab  is  passed  through  the  glottis  and  the  subglottic 
mucosa  is  anesthetized.  Below  this  the  anesthetizing  swabs  may  be 
passed  through  the  bronchoscope  after  the  latter  is  introduced,  or 
an  atomizer  may  be  used  previously  through  the  sHde  speculum. 
Large  doses  of  sodium  bromid  used  prior  to  anesthesia  will  greatly 
lessen  the  amount  of  cocain  needed  to  control  coughing.  Cocain 
is  absolutely  inadmissible  in  children,  as  are  also  morphin,  heroin, 
codein,  and  similar  antibechics. 

Technic   of  Bronchoscopy. — The   strictest   aseptic   technic   is   im- 
perative, else  we  may  infect  our  patient  with  tuberculosis,  diphtheria, 
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lues,  influenza,  etc.;    and  should  the  patient  subsequently  develop  a 
septic  pneumonia,  we  may  know  that  the  infection  was  carried  in  by 

the  foreign  body  and  not 
by  our  instruments.  The 
introduction  of  the  bron- 
choscope, unlike  the  plac- 
ing of  all  other  forms  of 
specula,  requires  consider- 
able practice,  but  the 
knack  once  acquired  the 
procedure  is  easy  and  re- 
quires but  a  few  seconds. 

The  general  mechanism 
of  introduction  will  be 
clearly  understood  by  ref- 
erence to  the  cut  (Fig.  7). 
The  electrically  illuminated 
slide  speculum  (which  is 
separable)  is  introduced, 
its  distal  end  passed  poste- 
riorly to  the  epiglottis,  and 
all  the  tissues  attached  to 
the  hyoid  bone  are  dragged 
anteriorly  (upward  in  the 
dor  sally  recumbent  pa- 
tient), and  the  glottic  chink 
is  exposed.  The  facile  op- 
erator will  usually  pass  the 
slide  speculum  down  the 
side  of  the  tongue,  rather 
than  over  the  dorsum, 
thereby  gaining  space,  but 
the  less  experienced  will 
find  orientation  less  easy 
in  the  lateral  than  in  the 
dorsal  passage.  This  ex- 
posure of  the  glottic  chink 
is  the  part  of  bronchoscopy 
that  requires  practice.  It 
is  easy  when  once  learned. 
It  brings  the  tracheal  axis 
in  line  with  the  operator's 
visual  axis.  It  can  be  ac- 
complished only  when  the 

Fig.    7— Schema   illustrating   upper   tracheo-       head  is  held  in  the  proper 
bronchoscopy:   A,  Separable  speculum  in  position;       position.      The   early  WOrk 

B,  bronchoscope  passed  through  separable  speculum;       .^      nttpmntprl  in  flnp  "Rnt^pr 

C,  slide  of  speculum  removed;    D,  separable  spec-       wasattemptea  IP  tne  looser 
ulum  removed,  leaving  bronchoscope  in  position.  position,  in  whlch  the  head 
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dependent  over  the  head  of  the  table  placed  the  cervical  vertebrae  in  a 
curve,  the  convexity  anteriorly,  thus  rendering  bronchoscopy  almost 
impossible.  The  Boyce  position  (Fig.  8)  renders  bronchoscopy  easy. 
The  shoulders  of  the  patient  are  brought  to  the  edge  of  the  head  of  the 
table,  the  head  being  supported  out  in  the  air  by  the  assistant,  where 
the  head  is  free  to  be  moved  in  all  directions  by  the  operator.  The  head, 
instead  of  dropping  over  the  edge  of  the  table  as  in  the  Roser  position, 
is  elevated,  thus  straightening  the  cervical  spine.     The  extension  is. 


Fig.  8. — The  Boyce  position  for  the  patient  and  second  assistant  during  upper  broncho- 
scopy. 


all  at  the  occipito-atlantal  joint,  being  facihtated  by  the  left  thumb 
of  the  assistant,  the  fingers  and  palm  being  back  of  the  patient's  head. 
In  order  to  prevent  fatigue,  the  assistant's  left  arm  rests  on  his  own 
left  leg,  the  corresponding  foot  being  upon  a  stool,  the  top  of  which 
should  be  about  26  inches  below  the  top  of  the  operating  table.  Ar- 
ranged thus,  an  assistant  may  hold  the  head  for  hours  without  fatigue. 
The  glottic  chink  being  exposed  by  the  slide  speculum,  as  shown 
schematically  at  A  in  Fig.  7,  the  bronchoscope,  illuminated  by  a 
separate  electric  circuit  through  its  own  cord,  is  passed  down  almost 
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to  the  cords,  which,  however,  it  does  not  touch.  The  extended  Hp  of 
the  slanted  end  is  kept  in  correspondence  with  the  long  axis  of  the  chink 
during  insertion.     An  inspiratory  excursion  is  waited  for,  and  when  the 


K 


Fig.  g. — Instruments  for  bronchoscopy.  A  is  actually  an  esophagoscope,  but  it  il- 
lustrates the  aspirating  attachment  used  on  the  bronchoscope  in  cases  of  excessive  secre- 
tion; B  and  E,  bronchoscopes;  F,  Mosher's  laryngeal  forceps;  G,  slide  speculum;  H, 
Boyce's  thimble  gag;  I,  Sajous'  laryngeal  cotton  forceps;  J,  author's  foreign-body  forceps; 
K,  Coolidge  sponge-holders. 
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Fig.  lo. — Author's  mechanical  spoon  for  the  removal 
of  friable  bodies,  which  may  be,  with  it,  drawn  into  the 
tube  mouth  without  crushing. 
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abductive  motion  starts,  the  distal  end  of  the  bronchoscope  is 
intruded  into  the  trachea  (B,  Fig.  7),  passing  down  far  enou 
the  sKde  speculum  may  be  removed  without 
chance  of  accidentally  withdrawing  the  bron- 
choscope. Care  must  be  taken  that  the  head  is 
so  manipulated  that  the  axis  of  the  bronchoscope 
follows  the  axis  of  the  trachea,  else  the  distal 
end  of  the  bronchoscope  will  impinge  on  the 
tracheal  wall.  The  bronchoscope  being  intro- 
duced into  the  trachea,  the  slide  speculum  used 
for  introduction  is  no  longer  needed,  and  is  re- 
moved by  removing  the  slide  (C  and  D,  Fig. 
7).  The  slide  speculum  is  quite  heavy,  so 
that  there  is  no  need  of  a  gag,  which  would  in- 
terfere with  exposing  the  larynx,  not  by  its  bulk, 
but  by  jamming  the  inferior  maxilla  down  on 
the  hyoid  bone.  The  bronchoscope,  as  befits 
an  instrument  to  be  used  in  the  interior  of  deh- 
cate  structures  like  the  lungs,  is  very  light  and 
delicate.  To  prevent  the  patient  biting  it,  the 
Boyce  thimble  is  used  upon  the  first  right  linger 
of  the  assistant  who  holds  the  head. 

Having  entered  the  trachea,  the  ramifica- 
tions of  the  tracheo-bronchial  tree  are  explored 
under  guidance  of  the  eye.  Passing  down  the 
trachea  the  first  landmark  discernible  is  the 
carina  or  spur  at  the  bifurcation.     Thence  into 
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Fig.  It. — The  au- 
thor's safety-pin  closer  for 
closing  open  safety-pins 
before  removal. 


one  or  the  other  main  bronchus  is  optional,  the  patient's  head  being 
moved  to  the  opposite  side.     The  tube  passes  on  down  readily  until 
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stopped  by  the  decreasing  lumen  of  the  inferior  lobe  bronchus.  The 
upper  lobe  bronchus,  especially  the  left,  in  some  instances  presents 
some  difficulties  in  entrance;  but  by  incHning  the  patient's  head  and 
neck  far  to  the  opposite  side,  the  upper  lobe  bronchus  can  readily  be 
entered,  though  its  rising  branches  cannot  be  explored.  Fortunately 
these  are  rarely  the  site  of  lodgment  either  of  foreign  body  or  of  disease, 
except  tuberculosis. 

Small  bodies  or  those  that,  like  pins,  are  small  in  one  diameter  may 
drop  into  very  small  bronchi,  which  may  entirely  close  temporarily  from 
mucosal  swelling  or  permanently  from  organization  of  granulation 
tissue  following  sloughing  or  ulceration.  In  such  instances  it  may  be 
impossible  to  find  the  intruder,  until  after  extensive  abscess  formation. 


Fig.  12. — Radiograph  showing  abscess  in  right  lung  due  to  obstruction  of  the  lower 
lobe  bronchus  by  a  peanut  aspirated  about  one  month  before.  Peanut  removed  and 
abscess  thus  evacuated  bloodlessly  through  the  mouth  by  bronchoscopy. 


Usually  the  pathway  to  the  foreign  body  is  blazed  by  the  signs  of 
mucosal  inflammation,  redness,  swelling,  and  hypersecretion.  Nor- 
mally the  mucosal  color  is  that  of  the  inside  of  the  cheek,  with  the  site 
of  the  rings  of  the  trachea  and  larger  bronchi  showing  out  somewhat 
paler.  Almost  all  foreign  bodies  are  most  readily  seized  with  the 
strong  but  dehcate  forceps  shown  at  E  in  Fig.  9.  They  are  so  light 
that  they  permit  of  the  most  delicate  sense  of  touch  and  their  every 
movement  can  be  watched  through  the  tube.  The  jaws  can  be  seen 
to  close  on  exactly  the  desired  part  of  the  foreign  body.  If,  as  very 
frequently  happens,  the  intruder  is  too  large-to  be  withdrawn  through 
the  tube,  the  bronchoscope,  forceps,  and  foreign  body  are  all  with- 
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drawn  together,  the  forceps  being  used  to  draw  the  intruder  closely 
against  the  distal  end  of  the  tube  in  order  to  lessen  the  chance  of  its 
being  stripped  off  by  the  glottis. 

The  side  harboring  the  intruder  is  often  red  and  velvety,  so  that 


Fig.   13. — Radiograph    showing    atelectasis  and    pneumonia  due   to   obstruction  of    the 
right  bronchus  by  the  leg  of  an  alarm  clock,  in  an  infant. 

the  rings  cannot  be  distinguished.  In  the  case  of  a  foreign  body 
which  is  free  to  move  and  that  has  been  cast  about  from  one  bronchus 
to  the  other  until  the  time  of  the  bronchoscopy,  both  main  bronchi 
may  be  inflamed.  If  impacted  in  a  small  bronchus,  usually  bubbles 
of  secretion  emanating  from  the  invaded  bronchus  will  guide  the 
bronchoscopist.  Removal  of  foreign  bodies  by  bron- 
choscopy requires  in  some  instances  an  extreme  de- 
gree of  mechanical  ingenuity  safely  to  remove  the 
foreign  body  without  injury  to  the  patient.  Rough 
and  ill-planned  efforts  court  disaster.  Soft  friable 
bodies,  Hke  beans,  peas,  nut  kernels,  etc.,  must  not 
be  grasped  with  forceps,  lest  they  be  crushed  and 
produce  multiple  abscesses  from  scattered  minute 
fragments.  They  should  be  drawn  into  the  tube- 
mouth  with  the  mechanical  spoon  (Fig.  lo).  Pins 
which  have  become  transfixed  across  the  bronchial 
lumen  require  cutting  with  Casselberry's  forceps,  which  are  so  ingeni- 
ously devised  that  the  two  pin  fragments  are  safely  held  after  cutting. 
Safety-pins  lodged  point  upward  must  be  closed  before  removal.  This 
may  be  done  with  Mosher's  or  with  the  author's  pin-closer  (Fig.  ii). 
Hooks  of  various  shapes  are  occasionally  of  use,  but,  as  pointed  out 


Fig.  I4-— Leg 
of  an  alarm  clock 
removed  bloodlessly 
through  the  mouth 
by  bronchoscopy. 
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by  Ingals,  must  be  used  cautiously  lest  they  get  caught  in  a  lateral 
branch  bronchus  beyond  view;    and  in  view  of  such  possibility  they 


Fig.  15. — Radiograph  of  an  infant  of  six  months,  showing  a  cuff-button  which  in 
three  months  ulcerated  through  from  the  esophagus  into  the  trachea,  causing  almost 
fatal  tracheal  obstruction.  Removed  bloodlessly  through  the  mouth  by  bronchoscopy 
without  anesthesia. 


should  have  a  flattened  or  otherwise  proximal  end  to  indicate  the 
plane  of  the  hook.     A  long  snare  armed  with  No.  6  piano  wire,  as 

suggested  by  Ingals,  is  a  very  useful  instrument  for 
seizing  large  bodies. 

Pulmonary  abscess  may  be  evacuated  broncho- 
scopically.  In  such  a  case  an  abscess  (Fig.  12) 
was  evacuated  by  the  author  in  removing  a  peanut 
kernel  which  had  probably  been  in  situ  for  over  a 
month.  Foul  necrotic  sloughs  were  liberated  by 
removal  of  the  obstruction,  and  such  a  quantity  of 
pus  that  the  infant  was  almost  drowned  in  its  own 
secretions.  The  reaccumulation  of  pus  required  re- 
insertion of  the  bronchoscope  the  next  day  to  pump 
A  subsequent  radiograph  showed  the  abscess  to 
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Fig.  15^'.— Cuff- 
button  shown  in 
Fig.  15. 


out  the  secretion. 

have  disappeared  entirely. 


DISEASES  OF  THE  PLEURA 

By  John  H.  Musser,  M.D.,  and  Edward  H.  Goodman,  M.D. 

PLEURITIS 

In  discussing  treatment  of  inflammation  of  the  pleura,  a  more 
consecutive  consideration  of  the  subject  can  be  made  if  some  classifica- 
tion be  followed.  Sharp  lines  cannot  be  drawn  with  certainty  be- 
tween the  various  stages  or  forms  of  the  disease.  The  classification 
which  we  prefer  to  regard  as  suitable  for  an  intelligent  discussion  of 
treatment  is: 

1.  Acute  fibrinous  pleuritis:   (a)  Primary;   (b)  secondary. 

2.  Acute  serofibrinous  pleuritis. 

3.  Chronic  fibrinous  pleuritis. 

4.  Chronic  serofibrinous  pleuritis. 

5.  Purulent  pleuritis  (empyema). 

Subsequent  sections  will  embrace  the  treatment  of  hydrothorax, 
pneumothorax,  and  tumors  of  the  pleura. 

When  instituting  treatment  in  pleuritis,  it  must  be  borne  in  mind 
that  a  not  too  limited  or  narrow  view  of  the  individual  case  should  be 
taken,  that  is,  that  the  symptomatic  treatment,  while  of  course  of  ut- 
most importance  in  giving  relief,  is  yet  but  a  small  part  of  therapeusis. 
Valuable  indications  for  treatment  are  derived  from  our  knowledge  of 
the  etiology  and  pathology  of  the  disease,  from  the  symptoms  and 
clinical  course,  and  from  those  facts  in  the  social  and  family  fife  and 
the  previous  medical  history  which  bear  upon  the  progress  of  the  dis- 
ease. 

Adaptation  of  the  treatment  should  be  made  after  a  study  of  the 
defensive  efforts  of  the  organism  to  control  the  process.  Inasmuch  as 
we  see  in  this  process  an  infection,  it  is  Kkewise  seen  that  the  defenses 
are  those  which  are  present  in  the  infections.  Hence  fever,  leukocyto- 
sis, and  inflammation  are  found,  or  the  modifications  of  the  serum,  as 
is  wont  in  the  infections,  are  seen  (antibodies,  opsonins,  agglutinins, 
aggressins,  precipitins,  cytolysins).  The  extensive  consideration  of  the 
treatment  of  infections  by  Hektoen  in  the  first  volume  applies  to  the 
treatment  of  infections  of  serous  membranes. 

Knowledge,  then,  that  the  disease  is  an  infection  affords  a  basis  of 
action  that  is  most  clear.  The  determination  of  the  nature  of  infection 
further  clears  up  the  line  of  procedure.  Inasmuch  as  from  65  to  80 
per  cent,  of  all  cases  are  discovered  to  be  tuberculous,  again  it  comes 
plainly  to  one  that  in  the  larger  number  of  cases  of  pleuritis  the  treat- 
ment must  be  that  of  the  treatment  of  a  manifestation  of  tuberculosis. 
Moreover,  we  learn  that  streptococcic  infections  demand  more  active 

interference  than  the  pneumococcic  infections. 
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As  the  disease  is  often  secondary,  contributing  lesions  in  other  parts 
of  the  body  should  be  unearthed  and  reckoned  with  in  the  treatment 
of  the  infection.  Thus  antecedent  or  associated  bronchitis,  tubercu- 
losis, pneumonia,  streptococcic  and  staphylococcic  infection  in  any 
part  of  the  organism,  typhoid  fever,  the  acute  exanthemata,  gonorrhea, 
and  syphilis,  may  each  be  regarded  a  causal  factor  in  producing  pleuri- 
tis,  and  the  management  of  all  these  sources  of  infection  must  be  care- 
fully considered  before  treatment  can  be  thoroughly  carried  out. 

The  whole  process  of  pleur'sy,  as  stated  above,  must  be  regarded 
as  a  manifestation  of  the  natural  defenses  possessed  by  the  organism, 
and  the  formation  of  these  defenses  should  be  encouraged  and  the 
cause  of  their  production  removed  or  made  less  influential.  The  first 
stage  in  a  pleuritic  infection  is  usually  that  of  fibrinous  exudation, 
called  out  to  protect  the  necrosis  of  the  endothelium  caused  by  the 
bacterium,  the  same  as  a  scab  forms  to  protect  a  wound.  Further 
irritation  by  the  bacterial  agent  and  by  the  respiratory  movements 
but  serves  to  increase  the  output  of  exudate,  and  based  on  this  knowl- 
edge we  apply  therapeutic  measures  to  combat  both — the  first  by 
supporting  the  general  system  to  throw  off  the  infecting  bacterium, 
and  the  second  by  putting  the  part  at  rest. 

Further  on  in  the  course  of  the  disease  a  secondary  line  of  defense 
is  called  into  action  which  finds  expression  in  the  outpouring  of  serous 
fluid,  as  a  result  of  the  vascular  dilatation.  This  fluid  is  serviceable, 
since  it  contains  antibodies,  serves  to  dilute  the  irritant,  and  acts  as  a 
fluid  splint.  On  the  other  hand,  it  tends  to  carry  the  causative  factor 
from  the  original  focus,  afl'ords  pabulum  for  bacteria,  and  by  its 
presence,  if  too  long  continued,  is  conducive  to  the  formation  of 
adhesions. 

Resorption  of  the  fluid  may  take  place  spontaneously,  and  may 
be  rapid  or  slow.  If  there  has  been  primarily  but  a  small  area  of  pleural 
tissue  affected,  thickening  wdth  localized  adherence  may  be  seen,  and 
this  varies  in  degree  until  enormous  adhesions  invohdng  the  entire 
parietal  and  \'isceral  pleural  surfaces  take  place  (tuberculosis).  Very 
often  in  the  necropsy  room  pleural  adhesions  of  even  an  extensive 
degree  are  found  quite  by  accident,  their  presence  having  been  over- 
looked by  the  cHnician  on  account  of  absence  of  objective  and  sub- 
jective symptoms. 

Remembering  that  the  fluid  may  be  regarded,  on  the  one  hand,  as 
a  safeguard  against  further  advance  of  the  infection,  and,  on  the  other, 
as  a  menace  against  the  health  of  the  individual,  it  is  not  to  be  won- 
dered at  that  physicians  have  arrayed  themselves  on  either  side  of 
the  question,  the  one  advocating  postponement  of  aspiration,  and  the 
other  favoring  earty  removal  of  the  fluid. 

Treatment  based  on  s}Tnptoms  alone,  without  regard  to  any  other 
fact  of  the  case,  is  sometimes,  as  in  severe  pain,  a  sine  qua  non.  From 
the  urgency  of  a  particular  symptom  the  physician  is  ofttimes  driven 
to  its  amehoration,  without  conception  of  its  cause.  From  the  relief 
given  by  the  successful  application  of  a  therapeutic  measure,  the  physi- 
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cian  is  too  often  influenced  by  the  patient's  temporary,  perhaps  more 
or  less  permanent,  feehng  of  good  health,  and  ceases  to  inquire  into 
more  intimate  causative  conditions,  and  therefore  ceases  to  understand 
the  case  in  hand.  As  a  starting-place  treatment  based  on  symptoms 
is  to  be  recommended,  but  as  a  terminus  it  has  no  value.  Symptoms 
wliich  indicate  poor  reaction  should  compel  treatment  to  increase  re- 
sistance; on  the  other  hand,  sedative  or  depletive  measures  are  not 
amiss  if  the  reaction  is  excessive. 

The  treatment  of  all  forms  of  pleuritis  is  influenced  by  the  age  and 
sex  of  the  patient,  the  habits,  the  occupation,  insomuch  only  as  these 
factors  favor  or  retard  the  defensive  reactions  of  the  organism.  While 
from  observation  we  say  the  young  and  the  old,  the  feeble  and  the 
robust,  the  temperate  and  the  intemperate,  should  have  diverse 
methods  of  treatment,  we  know,  by  our  instruments  of  precision,  more 
precisely  the  indications  for  treatment  in  the  special  varieties.  Our 
knowledge  of  the  cHnical  course  of  the  disease  under  varying  circum- 
stances is  substantiated  and  explained  by  our  more  precise  knowl- 
edge from  the  use  of  instruments  of  precision  and  by  experimental 
studies. 

When  pleurisy  occurs  in  a  patient  suffering  from  chronic  heart 
disease,  chronic  nephritis,  or  some  chronic  infection,  again  we  have  to 
modify  the  treatment  in  accordance  with  the  nature  and  resisting 
powers  of  the  organism.  Finally,  the  state  of  the  functions  of  di- 
gestion, ehmination,  and  the  circulation  must  be  observed.  When 
required,  they  should  receive  proper  attention.  This  particularly 
applies  to  the  eliminative  and  circulatory  powers  of  the  organism,  as 
upon  them  depend  the  discharge  of  toxic  products.  Most  observa- 
tions are  trite,  and  yet  more  worthy  of  repetition  in  the  treatment  of 
diseases  of  serous  membranes  than  in  most  affections. 

To.  base  the  treatment  of  pleurisy  on  facts  of  the  social,  previous 
medical,  and  family  histories,  or  on  etiology,  morbid  processes,  or  on 
symptoms  alone,  were  the  height  of  folly,  but  we  insist  that  all  of  these 
things  should  be  inquired  into,  so  that  the  rationale  of  treatment  may 
be  placed  on  as  sound  a  basis  as  possible. 

Acute  Fibrinous  Pleuritis 

The  first  therapeutic  indication  in  this  form  of  pleuritis  is  the  relief 
of  pain,  since  it  is  this  symptom  which  drives  the  patient  to  the  physi- 
cian. If  the  case  is  an  ambulant  one,  marked  relief  can  be  obtained 
by  fbdng  the  side  with  adhesive  plaster.  This  is  accomplished  by 
narrow  strips  of  zinc  oxid  plaster,  which  are  first  apphed  to  the  para- 
vertebral region  and  then  wrapped  about  the  chest  to  the  sternum, 
the  patient  expelling  the  breath  as  the  plaster  is  applied  to  the  skin. 
Additional  straps  are  used  in  the  same  manner  until  the  painful  area 
has  been  covered  from  below  upward  and  the  excursions  of  the  chest 
on  the  side  well  Hmited.  The  plaster  should  not  be  allowed  to  remain 
on  for  more  than  a  week,  when  it  is  readily  removed,  if,  the  night 
previous,  vasehn  has  been  well  rubbed  in. 
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When  feasible,  rest  in  bed,  in  addition  to  rest  of  the  inflamed  part, 
is  of  great  benefit,  and  fixation  of  the  side  by  means  of  a  bandage  is  to 
be  preferred  because  of  its  easy  removal  for  purposes  of  examination. 
Sometimes  the  pain  persists  in  spite  of  fixation  of  the  chest,  and  in 
these  cases  diaphragmatic  involvement  is  to  be  borne  in  mind.  Here 
a  hot-water  bottle  or  an  ice-bag  may  be  used  to  advantage,  as  may  also 
poultices  of  linseed  or  mustard  or  a  turpentine  fomentation.  In  ex- 
treme cases  hypodermatic  injections  of  morphin  must  be  given. 

There  is  generally  more  or  less  fever  associated  with  pleuritis, 
which  is  hardly  ever  of  such  degree  that  measures  to  combat  it  are 
indicated.  Free  catharsis  should  be  obtained  by  calomel  and  saline 
purges. 

Remembering  that  pleurisy  is  often  a  manifestation  of  disease  in 
some  other  part  of  the  body,  the  recognition  of  the  source  of  the  in- 
fection should  be  the  aim  of  the  physician.  If  part  of  a  tuberculous 
condition,  treatment  should  not  cease  with  amelioration  of  symptoms, 
but  when  the  first  discomfort  is  over,  and  even  during  convalescence, 
hygienic  treatment  should  be  begun.  (See  section  on  tuberculosis.) 
If  part  of  a  pneumococcic  infection,  treatment  should  be  directed  to 
the  primary  condition,  the  pleuritic  involvement  being  treated  ex- 
pectantly, by  warmth  or  cold,  or  in  extreme  cases  by  morphin.  Cau- 
tion should  be  observed  in  the  use  of  the  latter  in  the  presence  of  kidney 
disease,  although  we  feel  that  the  dangers  of  its  use  in  such  conditions 
are  greatly  exaggerated.  A  healthy  normal  individual  may  be  given 
^  grain  of  morphin  combined  with  yto  grain  of  atropin  hypodermati- 
cally,  although  to  a  neurotic  patient,  where  all  symptoms  are  unduly 
emphasized,  perhaps  as  good  results  may  be  obtained  from  2T  to  -^6 
grain. 

Should  the  pleuritic  involvement  be  but  an  expression  of  a  rheu- 
matic affection,  great  benefit  is  to  be  expected  from  the  use  of  sahcyl- 
ates — aspirin,  salophen,  sodium  salicylate,  etc.  We  recommend 
large  doses  of  the  salicylates,  frequently  repeated  until  the  constitu- 
tional effect  is  reached,  then  decreasing.  Very  good  results  have 
been  obtained,  in  ward  cases  seen  in  the  Presbyterian  Hospital, 
Philadelphia,  by  the  administration  of  sodium  salicylate,  gr.  xv,  re- 
peated every  three  hours  until  buzzing  and  ringing  in  the  ears  were 
complained  of.  It  was  quite  striking — the  complete  absence  of  any 
gastric  symptoms  under  this  regime. 

The  association  of  pleurisy  with  syphilis  has  led  Stintzing,  in  ob- 
stinate cases,  to  put  the  patient  on  anti-syphilitic  treatment,  and  he 
especially  recommends  the  use  of  iodids,  claiming  to  have  seen  cures 
under  their  use. 

After  subsidence  of  the  acute  symptoms,  respiratory  exercises  are 
to  be  undertaken.  These  will  be  spoken  of,  however,  when  the  treat- 
ment of  chronic  fibrinous  pleuritis  is  discussed. 
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Acute  Serofibrinous  Pleuritis 

During  the  acute  attack  rest  in  bed  is  absolutely  demanded,  and 
should  be  strictly  insisted  upon,  and  at  first,  treatment  should  be 
directed  toward  diminishing  the  severity  of  the  symptoms.  Measures 
spoken  of  under  the  preceding  heading  may  be  used,  although  strap- 
ping of  the  chest  is  of  doubtful  value,  since  it  embarrasses  still  more  the 
respirations  which  are  interfered  with  by  pressure  of  the  fluid.  If  the 
effusion  is  small,  extending  not  more  than  a  hand's  breadth  beyond 
the  lower  Hmit  of  the  lung  anteriorly,  laterally,  and  posteriorly,  rest 
and  general  hygiene  are  indicated. 

Remembering  that  for  purposes  of  treatment  it  is  well  to  consider 
every  case  tuberculous,  treatment  should  be  based  especially  on  the 
etiologic  factor.  After  subsidence  of  fever,  rest  in  bed  is  not  so  im- 
perative, although  with  the  greater  Kberty  afforded  the  patient,  atten- 
tion to  the  temperature  should  not  be  neglected.  A  well-ventilated 
sleeping  apartment  at  night,  a  cheery  room,  and  bright,  dry,  sunny 
surroundings  by  day  are  all  essentials.  Should  the  fluid  become 
stationary,  and  should  it  give  rise  to  no  pressure  symptoms,  the  man- 
agement of  the  individual  case  is  that  of  a  tuberculous  patient,  as 
far  as  eating,  resting,  exercise,  and  general  hygiene  are  concerned. 

Absorption  of  the  fluid  does  sometimes  occur,  and  when  not  causing 
untoward  pressure  symptoms,  nature  may  be  assisted  to  a  certain 
extent.  The  method  of  dry  diet  may  be  tried,  and  although  good 
results  are  more  likely  to  be  obtained  in  a  simple  hydrothorax,  we 
have  met  with  variable  degrees  of  success  in  its  employment.  The 
so-called  saline  method  may  be  employed,  whereby  free  purgation  is 
induced  by  large  doses  of  magnesium  sulphate  in  the  morning.  The 
details  of  this  so-called  Hay  treatment  are  given  by  Osier  as  follows: 
"If  there  is  no  fever,  a  meat  diet,  with  an  egg  and  dry  bread  and  8  to 
ID  ounces  of  liquid  in  the  form  of  milk  or  water,  should  be  given. 
Every  morning  if  the  patient  is  robust,  otherwise  every  second  morn- 
ing, from  half  an  ounce  to  an  ounce  of  Epsom  salts  is  given  an  hour 
before  breakfast,  in  as  concentrated  a  form  as  possible." 

Salicylates  have  a  warm  advocate  in  Dock,  who  beUeves  good 
results  have  followed  the  administration  of  15  grains  of  sodium  sahcyl- 
ate  four  times  a  day.  Potassium  iodid,  preferably  in  ascending  doses, 
has  some  champions,  but  our  experience  has  not  been  very  satisfactory. 
Painting  of  the  affected  side  with  iodin  is  not  frequently  done,  and 
likewise  has  the  use  of  bhsters  fallen  into  disfavor.  Free  diuresis  and 
the  protracted  use  of  a  salt-poor  diet  have  been  reported  on  favorably 
by  some  chnicians. 

Autoserotherapy  has  in  recent  years  commanded  some  attention, 
although  the  opinions  vary  as  to  its  actual  value.  This  method  of 
treatment,  first  suggested  by  Gilbert  in  1907,  consists  in  reinjecting 
under  the  skin  2  c.c.  of  the  fluid  aspirated  from  the  pleura.  The 
fluid  is  withdrawn  by  means  of  a  horse  hypodermic  syringe,  and  then, 
without  removing  the  needle,  injection  of  the  fluid  is  made  under  the 
skin  through  the  original  puncture  wound.     But  one  injection  usually 
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suffices,  although  should  the  effusion  show  no  signs  of  diminution,  it 
may  be  repeated.  No  injurious  effect  has  been  experienced  with  this 
treatment.  In  tuberculous  pleuritis  a  slight  rise  of  temperature  has 
followed.  The  general  belief  is  that  the  fluid  is  beneficial  on  account 
of  the  antibodies  it  contains. 

When,  despite  all  we  can  do  from  a  medicinal  standpoint,  the  fluid 
mounts  up,  and  the  chest  becomes  one  or  two  thirds  full,  other  mea- 
sures must  be  resorted  to,  as  spontaneous  absorption  is  now  out  of  the 
question.  INIost  physicians  are  agreed  that  when  the  eft'usion  becomes 
so  large  that  pressure  symptoms  are  apparent,  such  as  dyspnea,  cyan- 
osis, or  impaired  cardiac  function,  or  where  there  is  displacement  of 
organs,  even  without  any  evidences  of  pressure,  or  when  the  eft'usion 
shows  no  sign  of  absorption  after  a  week  or  ten  days  of  medicinal 
treatment,  then  the  question  of  mechanical  removal  of  the  fluid  should 
be  considered  (thoracentesis).  We  are  speaking  here  of  the  cases  of 
clear  fluid,  since  these  are  the  only  ones  which  should  be  treated  by 
thoracentesis.  When  the  fluid  becomes  turbid,  the  chances  are  that 
thoracentesis  alone  will  be  ineffectual,  since  empyema  may  develop. 
In  these  cases  and  in  cases  of  true  purulent  pleuritis  the  assistance  of  a 
surgeon  must  be  had.  as  a  more  radical  procedure  will  have  to  be  done. 

Thoracentesis. — Indications  for:  (i)  Large  serofibrinous  efi'usions; 
(2)  effusions  associated  with  pressure  symptoms;   (3)  double  effusions. 

There  should  be  no  discussion  concerning  these  three  indications, 
as  remarked  above.  The  point  which  stiU  remains  mooted  is  whether 
small  or  medium  effusions  should  be  tapped.  Stintzing  recommends 
paracentesis  when  the  effusion  passes  the  fourth  rib  anteriorly  and  the 
middle  of  the  scapula  posteriorly,  and  remarks,  "It  is  better  to  punc- 
ture three  times  too  early  than  once  too  late."  Though  general  rules 
cannot  be  formulated,  we  feel  that  if,  after  a  week  or  ten  days  on  medi- 
cinal treatment,  there  is  no  diminution  of  the  fluid,  then  recourse  should 
be  had  to  paracentesis.  If  delayed  longer,  the  danger  of  adhesion 
formation  increases,  and  also  the  likelihood  of  reaccumulation  of  the 
fluid.  As  Lord  says,  early  removal  does  not  prevent  reaccumulation, 
but  it  makes  the  condition  less  common. 

Site  of  Puncture. — This  will  vary,  of  course,  with  the  amount  of  the 
effusion;  but  if  the  latter  be  of  large  or  medium  amount,  and  not  en- 
capsulated, the  customary  site  of  puncture  is  in  the  fifth  or  sixth  inter- 
costal space,  midaxillary  fine;  or  if  the  effusion  be  small,  then  in  the 
seventh  space,  between  the  scapular  and  posterior  axillary  lines.  If 
the  effusion  be  encapsulated,  it  must  be  carefully  mapped  out  and  the 
site  of  puncture  based  on  anatomic  considerations. 

Another  part  of  the  chest  often  selected  is  just  below  the  angle  of 
the  scapula,  but  the  lung  is  sometimes  adherent  to  the  chest-wall  at 
this  point,  and  therefore  the  danger  of  causing  pneumothorax  is  in- 
creased. 

Sterilization  of  Skin. — Since  the  introduction  of  skin  sterilization 
by  iodin  the  technic  has  been  much  simpHfied.  All  that  is  necessary 
is  to  paint  the  skin  repeatedly  with  a  3  per  cent,  solution  of  iodin,  after 
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washing  with  soap  and  water,  which  very  efficiently  sterihzes  the 
part. 

Instruments  Used. — A  silver  trocar  and  canula  at  least  7  cm.  long 
and  about  1.5  to  2  mm.  in  diameter  should  be  employed,  although 
various  sizes  should  be  at  hand.  The  canula  is  provided  with  a 
lateral  outlet,  fitted  with  a  stop-cock,  and  at  the  proximal  end  another 
stop-cock,  which  may  be  closed  when  the  trocar  is  removed.  The  best 
apparatus  to  use  is  that  of  Potain,  which  consists  of  a  graduated  bottle 
sufficiently  large  to  accommodate  1500  to  2000  c.c.  of  fluid,  and  of 
such  a  quality  that  it  may  be  sterilized  without  breaking.  In  the 
neck  of  this  bottle  is  fitted  a  rubber  stopper  with  one  opening,  into 
which  a  T-shaped  metal  piece  is  put.  To  one  arm  of  the  latter,  the 
lateral  outlet  of  the  canula  is  connected  by  means  of  rubber  tubing, 
and  to  the  other  a  hand-pump  by  means  of  tubing.  A  manometer 
may  be  connected  with  the  bottle,  whereby  the  negative  pressure  can 
be  estimated. 

Precautio7is. — The  instrument  should  be  carefully  tested  before 
aspiration  is  begun,  and  sterile  water  or  salt  solution  may  be  used  for 
this  purpose.  Pneumothorax  may  result  from  imperfectly  adjusted 
tubing  and  poorly  fitted  parts  of  the  instrument,  and  the  caution  to  see 
that  everything  is  in  perfect  working  order  is  not  based  on  fancy. 
When  aspiration  is  being  carried  on,  the  negative  pressure  in  the  bottle 
should  be  just  sufticient  to  permit  of  an  uninterrupted  flow  of  the 
effusion,  and  it  seems  hardly  necessary  to  state  that  during  paracente- 
sis the  air  in  the  bottle  should  always  be  under  negative  pressure. 

Technic. — In  these  days  of  asepsis  it  may  seem  superfluous  to  say 
that  all  instruments  used  in  connection  with  paracentesis  thoracis 
should  be  sterilized  just  before  use,  and  that  the  operator's  hands 
should  be  surgically  clean.  The  patient  may  sit  upon  an  ordinary 
chair,  although  a  semi-recumbent  position  in  bed  is  to  be  desired,  since 
the  patient  requires  no  exertion  following  the  operation.  A  hypo- 
dermic injection  of  eucain  (2  per  cent.)  renders  the  operation  compara- 
tively painless,  or  the  part  may  be  anesthetized  with  ethyl  chlorid 
spray.  Before  puncture  is  made,  the  air  should  be  partially  exhausted 
in  the  bottle  and  the  stop-cocks  closed.  The  upper  margin  of  the  rib 
should  be  carefully  recognized  and  the  needle  thrust  inward  and 
shghtly  upward,  the  point  of  the  needle  entering  above  the  upper 
margin  of  the  rib.  It  is  pushed  in  until  there  is  no  further  resistance. 
The  lateral  arm  is  then  connected  with  the  aspirating  bottle,  the  trocar 
withdrawn,  and  the  proximal  stop-cock  closed,  and  then  all  valves 
opening  into  the  aspirating  flask  opened,  when  the  fluid  should  begin 
to  flow.  During  aspiration  negative  pressure  is  maintained  in  the 
bottle,  of  just  enough  force  to  permit  of  a  continuous  flow  of  the 
eft'usion. 

When  ready  to  withdraw  the  canula,  a  piece  of  gauze  is  held 
against  the  place  of  puncture,  the  canula  withdrawn  quickly,  and  the 
puncture  covered  with  gauze-collodion  dressing.  The  patient  should 
remain  in  bed  for  a  few  hours  following  the  operation. 
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Sometimes  it  happens  that  even  with  powerful  suction  no  fluid  can 
be  withdrawn,  and  the  trouble  may  be  that  a  particle  of  lymph  blocks 
the  orifice  of  the  canula.  Mosny  and  Stern  have  called  attention  to 
the  cases  of  inoperable  effusion  which  they  have  called  pleurisie 
hloguec,  or  blocked  pleurisy.  Such  a  condition  may  be  explained  by 
a  lung  rendered  incapable  of  expansion  on  account  of  adhesions  or  by 
obstruction  to  the  air-tube.  The  treatment  is  to  introduce  two 
needles,  one  of  which  is  the  means  of  injecting  oxygen  or  nitrogen  or 
sterilized  air.  Ewart  advises  a  needle  with  a  Y-shaped  connection, 
which  dispenses  with  a  double  puncture. 

Complications  of  Paracentesis. — Although  paracentesis  thoracis  is 
in  itself  a  comparatively  simple  procedure,  yet  there  have  been  a 
sufhcient  number  of  fatalities  and  of  serious  consequences  following 
removal  of  the  effusion  to  warrant  a  word  of  caution,  in  order  that  an 
opinion  of  the  innocuousness  of  the  procedure  should  not  become 
general. 

If  paracentesis  has  progressed  favorably  and  uneventfully,  the 
patient  should  be  kept  at  rest  after  its  completion,  in  order  to  avoid 
the  dangers  of  emboHsm.  Occasionally  there  are  cases  accompanied 
by  severe  hemorrhage  from  the  intercostal  artery,  and  this  may  be 
avoided  by  making  the  puncture  along  the  upper  margin  of  the  rib, 
since  the  artery  normally  traverses  the  lower  margin.  However,  an 
anomalous  position  of  the  artery  may  render  futile  this  precaution. 
Such  an  event  is  rarely  seen,  and  we  have  never  been  the  unfortunate 
witnesses  of  a  hemorrhage  from  the  intercostal  artery. 

In  very  rare  instances  sudden  death  has  occurred  during  the  opera- 
tion, for  which  at  autopsy  no  morbid  process  has  been  found  which 
could  be  regarded  as  an  etiologic  factor.  Varying  degrees  of  shock 
have  been  encountered,  and  the  suggestion  of  Capps  and  Lewis,  that 
irritation  of  an  inflamed  pleura  may  excite  vaso-dilatation  or  cardiac 
inhibition,  with  resulting  fall  of  blood-pressure,  is  worthy  of  much 
consideration.  Lord  well  says  that  these  facts  should  make  one  fearful 
of  any  unnecessary  play  of  even  a  blunt-pointed  canula  against  the 
pleura.  The  intravenous  injection  of  adrenalin  is  an  efficient  means  of 
controlling  this. 

A  very  real  complication  lies  in  the  production  of  an  albuminous 
expectoration  at  the  termination  of  paracentesis.  By  many  it  has 
been  regarded  as  a  sudden  transudation  of  blood-plasma  from  the 
pulmonary  vessels,  pulmonary  edema,  and  lately  it  has  been  held  to 
be  the  result  of  the  pleural  effusion  entering  the  alveoli  of  the  lungs. 
This  is  possible  only  when  there  has  been  severe  coughing.  Gerhardt 
emphasizes  the  importance  of  interrupting  thoracentesis  when  the 
patient  begins  to  cough,  even  if  the  cough  can  be  momentarily  con- 
trolled. Lommel  believes  the  administration  of  morphin  is  indicated 
in  every  case  of  pleural  puncture  as  a  means  of  controlling  the  tendency 
to  coughing.  Pneumothorax  is  considered  by  Ewart  to  be  by  no  means 
an  uncommon  event,  while  embolism  of  distant  arteries  by  coagula 
from  the  pulmonary  veins  may  take  place,  and  hemiplegia  result. 
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Amount  of  Fluid  to  be  Withdrawn. — This  depends  on  the  amount  of 
effusion  present,  but  as  much  as  possible  should  be  removed  without 
causing  any  serious  discomfort  to  the  patient.  Death  has  occurred 
when  large  amounts  have  been  withdrawn,  and  the  same  has  been 
encountered  when  but  small  amounts  have  been  aspirated.  It  is 
rarely  safe  to  exceed  two  Hters,  and  when  such  an  amount  has  been 
reached,  it  is  well  to  discontinue.  The  remaining  fluid  is  apt  to  be 
absorbed.  The  older  the  condition,  the  less  fluid  can  be  removed  with 
safety,  for  multiple  adhesions  materially  increase  the  danger. 

As  has  been  said  before,  thoracentesis  should  be  stopped  as  soon 
as  the  patient  begins  to  cough  immoderately,  or  commences  to  get 
dyspneic,  or  shows  any  sign  of  cardiac  discomfort. 

Chronic  Fibrinous  Pleuritis 

This  form  of  pleuritis  is,  as  we  have  already  learned,  generally  due 
to  tuberculosis,  and  treatment  of  the  condition  should  be  that  of  the 
cause  (see  Tuberculosis).  In  addition  to  general  measures,  however, 
much  may  be  gained  by  systematic  respiratory  exercise.  Rosenthal  * 
recommends  such  procedures  even  during  the  acute  stage,  and  says  he 
has  never  seen  bad  effects  from  their  use.  When  the  condition  is 
supposedly  cured,  he  beheves  these  measures,  together  with  general 
hygiene,  have  been  responsible  for  the  prevention  of  tuberculosis  in 
many  instances. 

During  the  acute  stages  he  recommends  ten  deep  respirations 
through  the  nose,  the  patient  lying  on  his  back  with  his  arms  by  his 
side.  These  are  gradually  increased  until  he  is  able  to  perform  the 
following  in  one  sitting :  Twenty  respirations  (nasal)  lying  on  the  back 
with  the  arms  by  his  side;  twenty  respirations  using  the  diaphragm; 
twenty  respirations  with  arm  of  the  healthy  side  behind  the  head. 
The  diaphragmatic  breathing  is  so  performed  that  the  patient  must 
raise  the  hand  of  the  physician,  placed  without  pressure  on  the  sub- 
ject's abdomen. 

As  conditions  improve,  the  following  may  be  accomplished  at  one 
seance:  Twenty  nasal  and  twenty  diaphragmatic  respirations;  ten 
respirations  with  flexion  of  the  right  leg  and  ten  with  flexion  of  the  left. 
During  these,  the  arm  of  the  affected  side  is  first  held  across  the  thorax 
and  later  held  at  the  side  of  the  body. 

Very  rapidly  a  sequence  of  five  exercises,  repeated  twenty  times, 
may  be  arrived  at,  consisting  of,  at  the  termination  of  fever,  twenty 
nasal  and  twenty  diaphragmatic  respirations,  the  arms  by  the  side; 
twenty  respirations  with  flexion  of.  the  right  leg  and  twenty  with 
flexion  of  the  left;  and,  finally,  twenty  respirations  with  the  arm  of 
the  well  side  behind  the  head. 

Gradually  as  convalescence  progresses  the  patient  should  breathe 
with  both  arms  behind  the  head;  then  with  the  arm  of  the  affected  side 
behind  the  head,  accompanied  by  oscillation  or  movement  of  the  arm 
of  the  healthy  side.     With  this  unilateral  movement,  alternate  move- 

*  Rosenthal:   Arch.  gen.  de  med.,  1909,  200,  p.  i. 
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ments  are  prescribed,  and  bilateral  movements  are  only  given  late  in 
the  disease. 

Of  course,  in  having  the  patient  perform  these  rather  strenuous 
movements  constant  regard  must  be  paid  to  the  pulmonary  condition 
if  one  be  present,  and  under  no  circumstances  should  the  patient  push 
these  exercises  to  the  point  of  fatigue. 

Inhalations  of  air  by  the  pneumatic  cabinet  are  advantageous,  and 
it  should  be  borne  in  mind  that  any  measures  bringing  about  expansion 
of  the  lungs  are  more  successful  in  children  than  in  adults. 

The  treatment  of  pleural  thickenings  and  adhesions  by  means  of 
fibrolysin  (thiosinamin  +  sodium  salicylate)  has  been  recommended, 
using  2.3  c.c.  of  Merck's  preparation  (containing  0.2  gram  thiosin- 
amin) intramuscularly  (locally)  or  into  the  gluteal  muscles,  two  or 
three  times  a  week,  depending  on  the  severity  of  the  case.  The  site  of 
injection  makes  no  difference  in  the  effect  of  the  drug,  since  action 
takes  place  through  the  circulation.  Injections  are  said  to  be  pain- 
less, and  but  insignificant  symptoms  occasionally  follow,  such  as  slight 
fever,  moderate  languor,  and  headache.  In  early  cases  results  are 
striking,  but  in  later  cases  injections  do  not  promise  so  much.  Schiit- 
gen  recommends  that  injections  be  given  immediately  after  the  more 
or  less  complete  absorption  of  the  exudate. 

Chronic  Serofibrinous  PLEURms 

Sometimes  it  does  happen  that  after  withdrawal  of  the  fluid  from 
the  chest  its  reaccumulation  cannot  be  prevented.  Murphy  has 
suggested  that  in  these  cases  the  fluid  be  aspirated,  and  two  or  three 
ounces  of  a  2  per  cent,  solution  of  formahn  and  petrolatum,  prepared 
twenty-four  hours  before,  be  injected, — a  procedure  which  we  can 
recommend  from  practical  experience. 

Purulent  Pleuritis?   Empyema 

When  pus  is  present  in  the  pleural  cavity,  the  case  ceases  to  be  a 
medical  one,  and  a  surgeon  should  assume  charge.  For  treatment  of 
this  condition  see  Surgical  Treatment  of  Diseases  of  the  Pleura,  p.  243. 

Hydrothorax 

This  being  secondary  to  some  other  condition,  the  treatment  should 
be  based  on  the  etiologic  factor.  If  the  hj^drothorax  is  of  such  a 
degree  that  it  meets  one  of  the  indications  for  thoracentesis  (see  above), 
then  puncture  or  removal  of  the  fluid  should  be  practised. 


THE  SURGERY  OF  INFECTIOUS  DISEASES  OF  THE  LUNG 

AND  PLEURA 

By  Samtjel  Robinson,  M.D, 

Thoracic  diseases  invariably  come  first  under  the  observation  of 
the  practitioner  of  internal  medicine.  Pneumonia,  pleurisy,  bron- 
chitis, and  incipient  tuberculosis  are  undoubtedly  solely  within  his 
jurisdiction.  Abscess  of  the  lung  is  occasionally  cured  by  expectant 
treatment  with  medication.  The  internist  will  readily  admit,  however, 
that  in  the  treatment  of  gangrene,  advanced  abscess,  empyema, 
bronchiectasis,  phthisis,  and  actinomycosis  he  is  hmited  to  the  field 
of  symptomatic  relief.  Though  recognizing  that  the  infections  in 
this  group  are  incurable  by  medication  alone,  the  practitioner  must  be 
convinced  of  the  chances  of  at  least  partial  relief  by  surgical  inter- 
ference before  he  is  wiUing  to  submit  his  patient  to  operation. 

It  is  not  until  a  balance  has  been  reached  between  the  internist's 
conservative  lack  of  faith  and  the  surgeon's  sometimes  dangerous 
leaning  to  experimental  surgery  that  progress  occurs  in  the  treatment 
of  conditions  which  are  acknowledged  to  be  beyond  cure  by  medication 
alone. 

When  a  balance  has  been  accepted,  neglect  of  early  transfer  by  the 
internist,  or  poor  operative  technic  by  the  surgeon,  are  alike  open  to 
criticism. 

The  object  of  this  section  is  to  set  forth  impartially  the  surgical 
possibilities  in  the  treatment  of  these  diseases. 

SUPPURATIVE  DISEASES 

Suppurative  diseases  of  the  lung  and  pleura  do  not  contribute 
materially  to  the  general  mortahty.  Though  in  one  sense  a  blessing, 
it  may  be  argued  that  from  a  therapeutic  standpoint  it  were  better 
that  death  were  more  often  the  alternative  to  the  early  recognition 
and  prompt  attack  in  intrathoracic  suppuration.  Recognizing  the 
comparatively  high  tolerance  of  the  lung  and  pleura  to  certain  infec- 
tions, internists  are  too  often  lax  in  diagnosis  and  localization,  surgeons 
too  remiss  in  securing  prompt,  thorough,  and  persistent  drainage. 

Complete  recovery,  and  not  the  mere  saving  of  life,  should  be  from 
the  outset  the  main  object  in  the  treatment  of  thoracic  suppuration. 
Although  nature  strongly  combats  these  infections  in  spite  of  our 
incom.plete  efforts,  accuracy  of  diagnosis,  prompt  decision  as  to  the 
indication  for  operation,  and  dihgent  after-treatment  are  imperative, 
not  alone  to  save  the  patient,  but  to  shorten  the  convalescence,  to 
prevent  amyloid  disease  of  other  organs,  and  to  restore  as  far  as  pos- ' 
sible  the  normal  function  of  lung  and  pleura. 
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Were  we  possessed  of  like  concern  and  respect  for  thoracic  as  for 
abdominal  inflammation,  death  would  rarely  occur;  the  lung  function 
would  be  less  often  sacrificed,  and  that  serious  but  invariably  avoidable 
condition  of  chronic  empyema  might  never  exist. 

The  period  of  delay  which  is  so  often  allowed  to  intervene  between 
the  probable  onset  of  thoracic  suppuration  and  the  moment  of  oper- 
ative intervention  is  appalling  as  one  reviews  the  medical  and  surgical 
histories  of  hospital  cKnics.  To  attribute  this  loss  of  time  to  neglect 
or  ignorance  on  the  part  of  the  practitioner  is  probably  often  justifiable, 
although  it  is  not  easy  to  explain  the  exact  reason  for  the  delay. 

Thoracentesis. — It  is  to  b^^  regretted,  perhaps,  that  the  diagnos- 
tician is  ordinarily  not  entirely  satisfied  of  the  presence  of  pus  within 
the  chest  until  he  has  seen  it.  A  rise  in  temperature,  with  leukocytosis 
and  perhaps  a  chill,  together  with  other  symptoms  of  suppuration 
varying  in  frequency,  point  with  almost  a  certainty  to  an  undrained 
purulent  process;  and  yet  the  internist,  though  assured  of  its  presence, 
is  rarely  prompted  to  surgical  consultation  until  he  has  locaHzed  the 
material  with  an  aspirating  needle.  Reluctance  to  subject  the  patient 
to  exploratory  needle  puncture  causes  the  less  progressive  practitioner 
to  delay  for  days  or  weeks,  in  the  vague  hope  that  the  symptoms  may 
be  due  to  other  causes  and  may  spontaneously  disappear.  Failing 
in  this  expectation,  and  forced  to  thoracentesis,  he  may  be  delayed 
by  the  want  of  a  suitable  needle  mth  suction  apphances.  The  first 
aspiration  may  be  negative,  the  patient  may  have  been  hurt  in  the 
process,  and  sympathy  forces  another  delay.  The  second  thoracentesis 
may  also  fail,  and  not  uncommonly  persuades  the  practitioner  that  his 
diagnosis  of  suppuration  was  mistaken.  Further  loss  of  time  ensues, 
till  the  gravity  of  the  symptoms  and  the  increasing  weakness  of  the 
patient  induce  as  a  last  resort  surgical  consultation.  Here,  further- 
more, the  surgeon  may  contribute  to  the  delay  by  his  lack  of  courage 
to  explore  the  thorax  when  the  internist  has  failed  to  localize  the 
process.  Surgeons  have  frequently  in  such  instances  advised  further 
delay  and  further  aspirations,  until  the  patient  eventually  comes  to 
operation  with  low  resistance  and  thoroughly  septic. 

If  the  internist  suspects  abdominal  suppuration  in  a  given  patient, 
he  is  satisfied  with  suspicion,  and  promptly  requests  operative  inter- 
ference without  waiting  to  be  satisfied  of  the  precise  locahzation. 
He  does  so  realizing  that  delay  may  result  in  the  loss  of  the  patient. 
Why  should  his  attitude  be  otherwise  regarding  thoracic  suppuration? 
The  presence  of  tenderness  and  spasm,  which  are  of  such  great  diag- 
nostic value  in  the  abdomen,  is,  to  be  sure,  lacking  in  the  thorax; 
but  few  practitioners  would  deny  their  abihty  to  diagnose  thoracic 
suppuration  despite  the  loss  of  these  contributory  symptoms;  and, 
furthermore,  even  without  the  confirmative  evidence  of  a  positive 
exploratory  needle  puncture. 

The  responsibility  of  localizing  pus  within  the  lung  or  pleura  should 
be  shared  with  the  surgeon;  and  it  cannot  be  denied  that  the  prevailing 
loss  of  time  in  these  cases  would  be  markedly  diminished  should  the 
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internist  cease  to  regard  it  as  his  duty  to  obtain  a  positive  thoracentesis 
before  submitting  the  case  for  operation. 

Anesthetic  Thoracentesis. — Diagnosis  by  thoracentesis  is  generally 
executed  by  the  stabbing  method.  There  are  several  important  reasons 
why  this  somewhat  crude  procedure  should  be  supplanted  by  the  slow 
introduction  of  an  aspirating  needle  through  a  channel  previously 
anesthetized.  After  freezing  the  skin  with  ethyl  chlorid,  a  0.5  per 
cent,  solution  of  cocain  is  injected  to  cover  an  area  of  0.5  cm.  The 
skin  may  then  be  pierced  with  a  scalpel.  The  hypodermic  needle  is 
slowly  inserted  perpendicularly,  the  solution  being  forced  ahead  of  the 
needle  as  it  passes  through  the  layers  of  the  chest-wall.  In  the  result- 
ing absence  of  sensitiveness  the  upper  border  of  the  rib  below  can  be 
carefully  made  out,  and  more  of  the  solution  forced  through  the  inter- 
costal muscles  against  the  sensitive  pleura,  which  absorbs  the  cocain 
slowly  from  the  adjacent  tissues.  Puncture  of  the  pleura  then  causes 
no  pain.  If  the  hypodermic  needle  is  not  used  for  aspiration,  a  larger 
needle  can  be  inserted  through  the  same  channel  with  no  discomfort. 

The  advantages  of  this  anesthetic  thoracentesis  are  as  follows:  (i) 
The  procedure  is  free  from  pain  or  discomfort.  (2)  Contact  with  the 
rib  is  avoided  because  of  the  slow  introduction  of  the  needle.  (3) 
The  upper  border  of  the  rib  below  can  better  be  made  out  and  injury 
to  the  intercostal  vessels  definitely  avoided.  (4)  It  is  doubtful  if 
so-called  pleural  eclampsia  or  a  sudden  reflex  collapse  resulting  in 
heart  inhibition  can  occur  when  the  pleura  has  been  partially  anes- 
thetized from  the  structures  above  previous  to  its  puncture.  (5) 
The  slow  introduction  of  the  aspirating  needle  frequently  enables  one 
to  determine  by  feel  when  the  parietal  pleura  is  passed.  Injury  to 
lung  tissue,  dangers  of  hemorrhage,  and  air-emboKsm  are  thus  reduced. 
(6)  In  case  of  one  negative  aspiration  the  patient  does  not  fear  subse- 
quent ones,  and  the  physician  is  less  loth  to  continue  his  explorations. 

Anesthetic  thoracentesis,  whether  performed  by  the  internist  or 
by  the  surgeon,  is  by  far  the  preferable  procedure,  and  its  adoption 
should  become  more  general. 


ABSCESS  OF  THE  LUNG 

Acute  abscess  of  the  lung  is  generally  of  metapneumonic  origin. 
In  the  resolution  of  a  pneumonic  process  either  empyema  or  abscess 
may  occur.  The  differentiation  between  the  two  is  sometimes  diffi- 
cult, especially  if  a  purulent  pleurisy  is  limited  by  adhesions  and  pre- 
sents locahzed  physical  signs.  The.  onset  of  sputum  is  generally  the 
best  means  of  differentiation. 

Septic  processes  in  the  mouth,  pharynx,  and  neck  are  also  causes 
of  acute  pulmonary  abscess,  especially  after  operations  in  these  regions. 
Abscess  not  infrequently  follows  tonsillectomy  and  the  extraction 
of  teeth.  These  infections  may  occur  by  direct  inhalation  or  by 
lymphatic  extension.  Postpartum  sepsis  is  occasionally  an  etiologic 
factor.     Given  any  one  of  the  above  exciting  causes,  the  onset  of 
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symptoms  suggesting  concealed  suppuration  should  lead  one  to  suspect 
acute  abscesses  of  the  lung. 

Abscess  of  the  lung  is  rarely  diagnosed  previous  to  the  onset  of 
sputum.  Without  considering  the  bacteriology  of  sputum  at  length, 
suffice  it  to  say  that  its  character  is  dependent  largely  upon  the  com- 
pleteness of  the  bronchial  drainage.  If  the  bronchial  opening  to  the 
abscess  cavity  or  cavities  is  large  enough  to  drain  them  by  expectora- 
tion, the  sputum  is  less  fetid  and  the  variety  of  bacteria  is  limited. 
If,  on  the  contrary,  the  drainage  is  intermittently  insufficient,  the 
retained  sputum  when  evacuated  has  a  characteristic  odor  and  pre- 
sents a  large  number  of  pus  organisms,  usually  with  a  predominance  of 
pneumococci.  Much  time  may  be  unnecessarily  spent  in  the  search 
for  elastic  fibers  and  hematoidin  crystals.  The  etiologic  factors, 
the  general  character  of  the  sputum,  and  the  contributing  local  physi- 
cal signs  should  be  sufficient  for  diagnosis. 

Acute  abscess  of  the  lung  is  generally  peripheral,  and  not  infre- 
quently in  the  region  of  the  inferior  angle  of  the  scapula.  The  signs 
are  by  no  means  pathognomonic.  They  vary  according  to  the  prox- 
imity of  the  foci  to  the  chest-wall,  to  the  amount  of  secretion  remaining 
undrained  in  the  existing  cavities,  and  to  the  extent  of  interstitial 
pneumonitis  surrounding  these  ca\dties.  The  percussion  note  and 
auscultatory  findings  may  change  even  from  day  to  day,  depending 
upon  the  above  factors. 

Thoracentesis  not  infrequently  fails  to  produce  pus  because  the 
abscess  cavity  is  smaller  than  the  area  of  dullness  for  which  the  sur- 
rounding pneumonitis  is  responsible.  A  negative  needle  puncture  in 
the  presence  of  these  peripheral  signs  should  never  be  regarded  as  a 
contraindication  for  operation,  and  good  surgical  technic  does  not 
require  a  positive  needle  wound  as  a  guide  to  the  operation. 

It  cannot  be  denied  that  the  spontaneous  drainage  and  heaHng 
of  pulmonary  abscess  is  of  frequent  occurrence.  The  tendency  of 
internists,  however,  is  to  prolong  the  hope  of  bronchial  evacuation 
beyond  that  point  at  which  surgical  drainage  is  attended  with  the  best 
results.  When  a  period  of  expectoration  of  foul  pus  is  intermittently 
followed  by  a  period  of  retention,  with  unmistakable  evidences  of 
toxic  absorption,  surgical  intervention  should  be  promptly  resorted  to. 
If  delayed,  the  resistance  of  the  patient  is  constantly  diminished  until 
the  operative  risk  is  increased.  Furthermore,  in  delayed  cases  the 
bronchial  fistula  necessarily  estabhshed  at  operation  is  larger  and  less 
liable  to  subsequent  spontaneous  closure,  because  of  the  chronic 
pneumonic  condition  surrounding  the  abscess,  which  tends  to  prevent 
its  collapse. 

A  further  danger  in  over-enthusiastic  expectant  treatment  is 
that  of  the  rupture  of  the  abscess  either  into  an  interlobar  fissure  or 
into  the  general  pleural  cavity.  The  mortaHty  of  operations  for 
empyema  secondary  to  a  ruptured  abscess  is  high  and  its  occurrence 
is  inexcusable.  The  drainage  of  simple  abscess,  on  the  contrary, 
is  a  simple  procedure,  and  in  the  cases  operated  promptly  is  attended 
with  marked  success. 
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Surgical  Treatment. — If  thoracentesis  has  been  positive,  a  simple 
operative  technic  may  be  employed,  as  in  acute  empyema.  An  inch 
of  rib  is  excised  and  the  needle  channel  enlarged  until  a  linger  is  ad- 
mitted into  the  abscess  cavity. 

If  all  cases  of  acute  pulmonary  abscess  were  left  unoperated  except 
when  such  a  technic  is  possible,  fatahties  would  unnecessarily  occur. 

In  the  absence  of  positive  needle  puncture  the  excision  of  one  rib 
with  linger  exploration  is  bad  technic.  That  area  of  the  pleura  cor- 
responding to  the  abnormal  physical  signs  should  be  laid  bare.  A 
curved  incision  should  be  made  outhning  a  semicircular  skin  and  muscle 
flap  which  when  reflected  upward  will  expose  three  ribs  for  a  distance 
of  23^  to  3  inches.  The  ribs  exposed  are  subperiosteally  resected, 
the  intercostal  bundles  between  the  resected  ribs  are  Kgated  opposite 
the  rib  ends,  and  the  intercostal  tissue  and  vessels  are  removed.  To 
expose  the  pleura  the  following  technic  should  be  employed.  The 
posterior  periosteum  of  that  rib  nearest  the  center  of  the  suspected 
area  is  incised  carefully  for  2  cm.  The  forefinger  introduced  into  this 
incision  will  estabhsh  an  area  of  cleavage  by  which  a  square  flap  can 
be  lifted  from  the  pleura  and  cut  away,  carrying  with  it  the  posterior 
periosteum  of  all  the  ribs  resected,  together  with  the  connective  tissue 
between  them.  In  this  manner  an  area  of  pleura  is  exposed  corre- 
sponding to  the  outer  limits  of  the  ribs  resected.  This  area  of  cleavage 
does  not  exist  except  in  the  presence  of  pleural  inflammation  and 
thickening,  and  the  dissecting  finger  will  meet  obstruction  at  the  edge 
of  the  field  where  the  normal  pleura  begins;  in  other  words,  where 
adhesions  are  not  present.  Through  this  exposed  field  the  operator 
has  an  admirable  opportunity  to  explore  with  a  needle  or  blunt  instru- 
ment for  underlying  pus.  Punctiform  yellowish  caseous  areas  often 
serve  as  a  lead  to  the  underlying  abscess.  If  pus  does  not  escape  when 
one  of  these  areas  has  been  perforated,  the  little  finger  is  introduced, 
which  follows  the  necrotic  area  until  the  abscess  cavity  is  reached. 
The  bleeding  is  sKght,  and  the  amount  of  pus  expressed  is  usually 
small  in  quantity,  but  of  the  same  fetid  odor  and  bacteriologic  con- 
stituents as  the  sputum.  The  cavity  should  be  packed  with  gauze, 
which  is  allowed  to  remain  for  three  days.  The  skin  flap  is  restored 
and  sutured  in  layers,  but  not  until  a  circular  portion  of  the  flap  has 
been  excised  of  sufficient  diameter  to  exceed  the  size  of  the  abscess 
cavity.  Precaution  in  this  regard  will  provide  during  the  whole 
convalescence  a  conical-shaped  wound  with  the  base  external  and  the 
bronchial  fistula  at  the  apex. 

Although  post-pneumonic  abscesses  are  generally  near  the  pe- 
riphery, those  associated  with  the  inhalation  of  foreign  septic  material 
are  often  more  central.  The  operative  technic  in  such  cases  is  more 
compHcated.  One  cannot  rely  on  the  extra-pleural  technic  described 
above.  It  is  necessary  to  open  a  normal  pleural  cavity,  palpating  the 
suspected  lobe,  and  to  protect  the  normal  pleura  before  traversing  the 
lung  and  estabhshing  drainage. 

Such  an  operation  is  undoubtedly  facilitated  by  the  use  of  difleren- 
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tial  pressure.  The  operative  pneumothorax  which  invariably  occurs 
ceases  to  be  a  source  of  anxiety,  the  lung  tissue  can  be  better  palpated 
in  the  inflated  condition,  and  the  subsequent  suturing  of  the  lung  to 
the  edges  of  the  thoracotomy  wound  is  likewise  aided  by  the  approxi- 
mation of  the  lung  to  the  chest-wall  which  results  from  artificial  expan- 
sion. It  has  long  been  regarded  as  essential  to  perform  this  operation 
in  two  stages,  permitting  an  interval  in  which  nature  may  more  com- 
pletely wall  off  and  protect  the  normal  pleural  cavity.  This  double 
procedure  is  now  regarded  as  less  essential  in  view  of  the  improved 
technic  of  suturing  the  lung  under  inflation.  The  finger  is  undoubtedly 
the  best  instrument  with  which  to  traverse  the  normal  lung  tissue  in 
search  of  a  deep-seated  absccbS.  A  cautery  may  also  be  of  value, 
but  the  use  of  metal  instruments  is  more  Ukely  to  be  attended  with 
hemorrhage. 

The  promptness  with  which  patients  respond  to  the  operative 
drainage  of  pulmonary  abscess  is  most  gratifying.  The  sputum 
quantity  is  immediately  diminished,  and  gradually  disappears  after 
the  first  removal  of  the  packing.  All  the  symptoms  of  septic  absorp- 
tion rapidly  disappear,  the  patient  is  out  of  bed  within  a  week,  and  a 
rapid  gain  in  weight  is  of  invariable  occurrence.  A  contrast  of  this 
picture  to  that  of  a  patient  rapidly  losing  ground  in  the  course  of  ex- 
pectant treatment  in  which  the  bronchial  drainage  is  entirely  insuffi- 
cient, is  convincing  enough  to  justify  a  more  prompt  interference  in 
this  group  of  cases. 

GANGRENE 

For  many  reasons  abscess  and  gangrene  should  be  classified  to- 
gether, as  suggested  by  German  writers.  The  etiology  and  pathology 
are  not  the  same,  the  difference  consisting  largely  in  greater  destruc- 
tion of  lung  tissue  in  the  presence  of  a  true  gangrenous  process.  The 
finding  of  sequestra  in  the  sputum  commonly  leads  to  this  differentia- 
tion in  diagnosis,  although  the  latter  should  undoubtedly  be  made 
long  before  its  appearance.  The  appearance  of  blood  in  the  sputum 
is  characteristic  of  gangrene  rather  than  of  abscess,  and  death  from 
hemorrhage  is  the  usual  sequel  in  neglected  cases. 

Gangrenous  cavities  are  less  often  peripheral,  but  when  so  situated 
are  amenable  to  the  plastic  treatment  which  has  been  suggested,  by 
which  the  skin  and  muscle  flap  are  utilized  and  sutured  to  the  base  of 
the  ca\dty  after  its  operative  evacuation.  This  method  is  by  no  means 
always  applicable,  but  should  be  borne  in  mind  as  a  means  of  closing 
bronchial  openings  and  arresting  hemorrhage. 

BRONCHIECTASIS 

Differential  diagnosis  is  important  because  the  treatment  is  quite 
contrary  to  that  of  acute  abscess  of  the  lung,  with  which  bronchiectasis 
is  often  confounded.  The  diagnosis  can  best  be  made  from  the  history 
and  from  sputum  examination.  There  is  a  .chronic  cough,  with  fre- 
quent recurrence  during  the  winter  season  of  "grippe  colds,"  sometimes 
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resembling  bronchopneumonia,  and  a  profuse  grayish-green  sputum, 
pungent  but  seldom  fetid,  in  which  the  influenza  bacillus  is  the  pre- 
dominating organism.  The  use  of  x-ray  is  frequently  of  no  value  in 
differentiating  bronchiectasis  from  alHed  conditions.  The  physical 
examination  is  perplexing  and  may  be  misleading.  A  diseased  lung 
may  present  a  complexity  of  signs  which,  in  the  absence  of  history 
and  sputum  examination,  are  almost  beyond  interpretation.  The 
bronchial  openings  of  abscess  cavities  produce  sounds  which  vary 
according  to  the  amount  of  residual  secretion  in  the  cavities.  Vesicular 
breathing  may  be  heard,  and  a  variety  of  rales,  then  missed.  Dullness 
may  change  materially  in  a  few  hours,  depending  upon  the  contents 
and  depths  of  the  cavities.  The  internist  controls  the  hygiene,  ad- 
ministers a  Hmited  number  of  drugs,  and  advises  chmatic  changes 
and  protection  from  new  infection,  teaching  the  patient  methods  of 
emptying  his  cavities  at  longer  intervals  and  not  continuously.  The 
Germans  aid  the  patient  in  sputum  evacuation  by  the  use  of  a  rapidly 
revolving  disk  upon  which  the  patient  stands,  bending  at  the  waist. 
It  is  claimed  that  a  thorough  expulsion  of  sputum  is  provided  by  the 
centrifugal  force  employed. 

Is  surgical  intervention  indicated?  First,  determine  whether  the 
bronchiectatic  process  is  diffuse  in  the  lung  or  is  confined  to  a  lobe. 
Physical  examination  and  the  A;-ray  are  both  useful  for  this  purpose. 
If  diffuse,  avoid  surgery.  If  confined  to  one  lobe,  hesitate.  An  ab- 
scess cavity  of  considerable  size  may  be  suspected  near  the  periphery. 
The  amphoric  breathing  which  led  to  its  detection  is  real  evidence  that 
drainage  is  already  estabHshed  by  the  bronchus.  Should  this  cavity 
be  drained  by  operation?  No;  because  there  may  be  several  more 
cavities  in  the  neighborhood  which  are  not  reached.  The  patient  is 
provided  with  a  discharging  sinus  and  bronchial  fistula  which  add  more 
to  his  distress  than  to  his  rehef .  The  one  possible  license  for  a  drainage 
operation  in  bronchiectasis  is  in  those  rare  cases  in  which  the  bronchial 
drainage  of  a  cavity  has  been  blocked,  a  secondary  infection  has  de- 
veloped, and  the  patient  is  steadily  losing  ground  from  septic  absorp- 
tion.    Drainage  in  such  cases  is  not  a  cure,  but  may  prevent  toxemia. 

Another  form  of  treatment  is  recommended,  consisting  in  a  resec- 
tion of  all  ribs  overlying  the  diseased  lobe.  Collapse  of  the  lobe  and 
consequently  of  the  contained  bronchiectatic  cavities  occurs.  This 
immobilization  operation  has  been  successful  in  some  50  per  cent, 
of  phthisical  patients  operated  by  Friedrich.  In  bronchiectasis  it  is 
more  dangerous  because  of  the  extensive  quantity  of  sputum.  The 
bronchial  drainage  of  this  sputum  should  not  be  interrupted  or  allowed 
to  enter  the  sound  lung.  The  procedure  is  too  extensive  to  undertake 
with  local  anesthesia,  with  which  the  coughing  reflexes  may  be  pre- 
served. During  the  rib-resection  under  deep  anesthesia,  inhalation 
of  sputum,  to  the  opposite  bronchus  is  a  danger.  The  risk  of  direct  or 
embolic  extension  of  infection  is  greatest  after  operation,  when  the 
collapse  of  cavities  results  in  an  added  necessity  for  coughing  and 

raising.     Coughing  often  causes  excruciating  pain  in  the  large  operative 
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wound.  Furthermore,  at  forced  expiration  the  lax  chest- wall  bulges 
and  the  counterpressure  necessary  for  expulsion  of  sputum  is  lost. 
The  application  of  a  pad  and  swathe  to  support  the  chest-wall  increases 
the  pain  of  coughing.  The  patient  soon  abandons  the  attempt, 
sputum  becomes  stagnant,  and  infectious  material  may  take  any  course 
but  the  one  desired.  This  operation  is  not  to  be  recommended  in 
bronchiectasis. 

There  remain  therefore  two  possibilities  in  the  operative  treatment 
of  broncliiectasis :  artificial  pneumothorax  by  nitrogen  injection,  or 
excision  of  the  diseased  lobe. 

This  artificial  pneumothorax  treatment,  referred  to  below,  is 
included  as  an  operative  treatment  for  the  reason  that  the  first  injec- 
tion may  be  preceded  by  an  incision  to  the  parietal  pleura  for  the 
inspection  of  the  latter.  If  adhesions  are  present,  a  new  area  should 
be  explored  or  the  treatment  abandoned.  The  only  fatahties  from  the 
pneumothorax  treatment  have  resulted  from  the  direct  puncture  of 
the  adherent  lung  not  previously  explored  by  incision. 

In  bronchiectasis  the  object  is  identical  with  that  of  rib-resection, 
namely,  to  collapse  cavities  and  to  reduce  their  cubic  contents.  It 
differs  from  it,  however,  in  that  the  expectoration  is  constantly  under 
control  during  both  the  local  anesthesia  operation  and  the  conva- 
lescence. The  continuity  of  the  chest-wall  is  not  disturbed  and  cough- 
ing is  not  painful. 

This  treatment  offers  the  patient  better  chances  of  relief  than  any 
form  of  medication  or  expectant  treatment. 

Complete  excision  of  a  bronchiectatic  lobe  is  the  operation  which, 
theoretically  at  least,  best  meets  the  requirements.  The  whole 
process  is  at  once  removed.  This  may  become  an  estabhshed  treat- 
ment of  lobar  bronchiectasis.  Much  has  recently  been  learned  regard- 
ing the  technic  of  lung  excision,  and  the  prospects  of  success  are 
greater  than  they  were  six  years  ago.  The  obstacles  present  in  such 
operations  on  the  human  being,  namely,  sputum  and  adhesions, 
have  not  yet  been  artificially  produced  in  animals,  and  future  progress 
will  depend  largely  upon  experience  in  human  patients.  In  the 
interim,  between  the  beginning  of  anesthesia  and  the  ligation  of  the 
main  bronchus,  the  accumulation  and  aspiration  of  sputum  are  a 
danger.  The  separation  of  adhesions  from  the  adjoining  lobe,  peri- 
cardium, or  diaphragm  may  result  in  lacerations  which  add  to  the  com- 
plications. This  is  one  of  the  instances  in  which  dift'erential  pressure 
is  of  value  in  the  presence  of  suppuration.  The  accumulated  sputum 
is  more  incUned  to  remain  distal  in  the  bronchi,  from  the  resistance  to 
its  exit  afforded  by  pressure.  Wide-open  pneumothorax,  which  is 
essential  for  free  access  to  the  root  of  the  lung,  is  devoid  of  danger  with 
the  use  of  apparatus. 

The  solution  of  the  present  difficulties  rests  in  the  maintenance  of 
coughing  reflexes  by  the  use  of  local  anesthesia  up  to  the  point  of 
ligating  the  bronchus.  The  severity  of  the  operation  is  diminished 
by  employing  two  stages,  the  first  consisting  in  ligation  and  freeing 
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of  adhesions,  the  second  in  amputation  and  removal  of  ribs  to  aid  in  the 
obKteration  of  the  emptied  portion  of  the  pleural  cavity.  Garre  has 
removed  a  bronchiectatic  lower  lobe  in  an  operation  of  two  stages. 
Five  other  successful  removals  of  a  lobe  of  the  lung  are  now  on  record. 
This  is  the  Hirdted  encouragement  in  the  surgical  aspects  of  bronchi- 
ectasis. Meanwhile  the  internist  should  have  faith.  In  selected 
lobar  cases  he  should  have  surgical  consultation,  if  possible,  with  one 
who  is  accustomed  to  thoracic  surgery.  Recovery  without  operation 
is  hopeless;  with  excision  there  is  a  reasonable  chance  which  will 
increase  with  added  experience  in  human  beings. 

LOCALIZED  OR  ENCAPSULATED  EMPYEMA 

This  term  is  commonly  applied  to  the  accumulations  of  pus  which 
sometimes  occur  either  between  the  two  visceral  layers  of  the  pleura, 
as  in  an  interlobar  fissure,  or  between  the  visceral  and  parietal  pleura, 
where  the  general  infection  of  the  pleura  has  been  prevented  by  pro- 
tective adhesions  and  the  pus  is  incarcerated.  While  such  forms  of 
empyema  unquestionably  exist,  their  frequency  is  perhaps  exaggerated 
by  the  mistaking  of  a  peripheral  lung  abscess  for  an  encapsulated 
empyema.  The  etiology  and  symptomatology  of  both  are  not  unhke. 
Drainage  is  the  indicated  treatment  of  both.  The  differential  diag- 
nosis may  usually  be  made  by  the  usual  absence  of  sputum  in  empyema. 
This  differentiation  is  inadequate,  however,  if  the  abscess  has  not  yet 
connected  with  a  bronchus.  Operative  drainage  discloses  the  identity 
of  both,  but  it  is  probable  that  surgeons  do  not  always  note  the  factors 
which  make  the  distinction,  and  record  cases  of  abscess  as  though  they 
were  empyema.  Opening  and  drainage  of  an  abscess  cavity  should  be 
attended  by  a  bubbling  of  air  through  the  bronchus  and  by  occurrence 
of  hemorrhage,  from  trauma  to  the  necrotic  lung  parenchyma.  These 
factors,  though  invariably  present  in  an  operation  for  abscess,  rarely 
exist  in  the  drainage  of  an  encapsulated  empyema.  The  pus  accumula- 
tion in  peripheral  abscess  is  within  the  lung  tissue;  the  pleural  layers 
are  adherent  and  are  incised  together.  In  localized  empyema,  on  the 
contrary,  the  pus  is  between  the  visceral  and  parietal  pleurae.  Death 
is  rarely  a  sequel  to  either  of  these  lesions,  and  consequently  autopsy 
evidence  is  lacking.  But  it  is  reasonable  to  suppose  that  the  so-called 
rupture  of  empyema  into  a  bronchus  does  not  occur  without  a  pre\d- 
ously  existing  peripheral  abscess  cavity  which  primarily  or  secondarily 
occurs  adjacent  to  the  empyema.  It  would  seem  that  the  bronchus 
sufficiently  large  to  permit  the  sudden  evacuation  of  a  considerable 
amount  of  pus  must  be  some  distance  from  the  periphery  of  the  lung, 
and  that  although  an  empyema  and  abscess  cavity  may  previously 
connect,  a  sudden  evacuation  certainly  occurs  through  the  bronchus 
which  ruptures  from  the  abscess  cavity. 

EMPYEMA 

At  the  beginning  of  this  section  the  necessity  of  early  recognition 
of  thoracic  suppuration  was  emphasized.     If  in  the  convalescence 
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following  the  crisis  of  pneumonia  a  rise  in  temperature,  increased 
leukocytosis,  a  chill  or  night-sweat,  vomiting,  abdominal  pain,  or 
other  latent  symptoms  occur,  the  presence  of  empyema  should  at 
once  be  suspected.  Infections  of  the  pleura  by  blood  metastasis  are 
sometimes  seen  in  scarlet  fever,  measles,  typhoid  and  whooping-cough, 
and  other  systemic  infection.  A  careful  chest  examination  should  be 
made  when  the  progress  of  these  diseases  is  accompanied  by  signs  of 
additional  septic  absorption.  Trauma  and  local  disease  of  the  chest- 
wall  as  causes  of  empyema  are  less  often  overlooked,  because  of  the 
direct  association  of  the  pleura  with  such  conditions.  Infection  of  a 
pleuritic  effusion  by  needle  puncture  is  of  extremely  rare  occurrence, 
and  should  not  be  considered  as  among  the  probable  causes  of 
empyema.  The  fact  that  the  first  needle  puncture  withdraws  a 
sterile  fluid,  and  a  later  puncture  pus,  ordinarily  indicates  that  the 
fluid  has,  for  other  reasons,  in  the  meanwhile  become  purulent.  When 
the  withdrawn  fluid  of  a  primary  puncture  contains  bacteria,  the 
approach  of  empyema  may  be  suspected.  Martin  even  recommends 
the  aspiration  of  such  non-purulent  infected  effusions  to  anticipate 
the  added  difficulties  of  a  subsequent  empyema.  Griffiths,  on  the 
contrary,  found  but  two  of  one  hundred  and  fifty-one  cases  of  aspira- 
tion in  which  the  fluid  became  purulent,  one  of  which  was  complicated 
with  tuberculosis  and  the  other  with  erysipelas. 

Flatness  in  place  of  dullness,  absence  of  rales,  and  absent  or  much 
diminished  respiratory  sounds  should  aid  in  differentiating  a  pyothorax 
from  an  area  of  consoUdation.  Locahzed  tenderness  to  pressure  on 
the  thoracic  wall  (Musser)  will  often  aid  in  diagnosis. 

In  all  cases  of  purulent  pleurisy  the  aspirating  needle  should  be 
utilized  to  verify  the  diagnosis,  but  failure  to  express  pus  should  by  no 
means  serve  as  a  contraindication  for  operative  exploration.  While 
negative  thoracentesis  is  not  uncommon  in  cases  of  abscess,  gangrene, 
and  interlobar  empyema,  it  is  generally  positive  in  purulent  pleurisy. 
An  accumulation  of  pus  between  the  lower  lobe  of  the  diaphragm  is 
frequently  not  reached  by  the  needle  because  its  situation  is  below 
the  level  of  the  generally  recognized  safe  point  for  exploratory  puncture. 

Bacteriology. — It  is  a  mistake  to  regard  the  bacteriology  of  purulent 
pleuritic  effusions  as  an  important  factor  in  the  selection  of  treatment. 
The  fact  that  pure  metapneumonic  empyemas  sometimes  are  cured 
spontaneously  should  be  disregarded,  and  it  would  be  well,  further- 
more, to  forget  that  repeated  aspirations  of  pneumococcus  pus  have 
also  resulted  in  cure.  Every  unilateral  empyema  should  be  drained 
by  an  operation,  whether  the  material  obtained  in  diagnostic  thora- 
centesis is  pure  pneumococcus,  streptococcus,  staphylococcus,  or  the 
three  combined.  In  reviewing  the  statistics  of  writers  on  the  bac- 
teriology of  this  subject,  one  is  convinced  that  their  conclusions  re- 
garding the  relative  frequency  and  virulence  of  the  different  injections 
are  of  interest  in  prognosis,  but  of  no  significance  as  regards  treatment. 
Undoubtedly  the  pneumococcus  infections  'are  the  most  benign,  but 
free   drainage   should   nevertheless   be   employed.     A   streptococcus 
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empyema  secondary  to  streptococcus  infection  of  the  abdomen  or 
elsewhere  in  the  body  is  more  virulent  and  more  unfavorable  in  prog- 
nosis, but  all  forms  of  empyemas,  regardless  of  their  origin  and  bac- 
teriology, should  be  recognized  promptly  and  drained  freely,  re- 
expansion  of  the  lung  being  the  main  purpose  from  the  outset. 

Purulent  pleurisies  may  be  divided  into  three  groups — acute, 
subacute,  and  chronic  empyemas. 

Treatment. — Before  considering  the  forms  of  treatment  suitable 
for  these  three  groups  of  cases,  there  are  certain  general  considerations 
appHcable  to  all.  Intermittent  aspiration  of  pus  from  the  pleural 
cavity  is  an  abandoned  treatment.  It  is  justifiable  in  one  instance 
only.  In  bilateral  purulent  pleurisy,  when  open  drainage  has  been 
established  on  one  side,  thoracotomy  of  the  opposite  pleural  cavity 
is  attended  with  the  well-known  dangers  of  double  pneumothorax. 
The  quantity  of  retained  septic  material  may,  however,  be  reduced  by 
needle  aspiration  of  the  unoperated  side. 

Intercostal  drainage  should  never  be  employed  except  when  a  fluid 
is  watery  in  character.  A  non-collapsible,  stiff-walled  tube  or  trocar 
should  alone  be  used.  The  adequacy  of  the  drainage  must  be  con- 
stantly under  observation  by  one  who  recognizes  the  distinction  be- 
tween complete  and  incomplete  removal  of  septic  material. 

ACUTE  EMPYEMAS 

The  group  of  acute  empyemas  includes  those  cases  recognized 
within  one  week  of  their  probable  onset.  The  fluid  may  be  infected 
but  not  markedly  purulent,  or  if  purulent,  a  fluid  of  thin  consistency. 
The  lung,  though  partially  compressed,  is  yet  mobile,  the  pseudo- 
membrane  which  covers  the  visceral  pleura  in  the  later  stages  is  not 
developed,  and  the  tendency  of  the  lung  after  removal  of  the  fluid  is 
to  re-expand. 

Treatment. — No  better  argument  can  be  offered  in  behalf  of  early 
recognition  of  purulent  pleurisy  than  the  speedy  recovery  of  most 
cases  operated  in  the  early  stages.  Patients  so  handled,  though  pro- 
vided with  inefficient  drainage  and  lack  of  any  kind  of  suction,  fre- 
quently recover  promptly,  for  the  reason  that  the  lung  is  yet  mobile 
and  can  aid  in  the  evacuation  of  residual  pus.  The  literature  on  tliis 
subject  abounds  in  reports  of  small  groups  of  cases  with  uninterrupted 
recoveries  of  short  duration,  treated  with  or  without  particular  methods 
of  drainage  or  suction,  and  the  recovery  of  such  cases  should  be  credited 
to  their  early  recognition  more  than  to  the  method  of  handhng. 

If  a  true  general  empyema  is  present  and  promptly  detected,  as  in 
the  early  stages  of  resolution  of  pneumonia,  there  is  reason  to  believe 
that  the  lung  not  only  retains  its  expansibility,  but  is  not  sufffciently 
adherent  to  prevent  ready  expansion.  In  the  acute  empyema  cases 
it  must  be  admitted  that  with  good  drainage  at  the  lowest  possible 
point,  prompt  recoveries  are  common  without  artificial  methods  of 
expansion.  If,  on  the  contrary,  such  cases  were  drained  with  a  tube 
and  no  dressing  were  applied  covering  the  tube,  in  other  words,  were 
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SO  handled  that  air  could  pass  freely  in  and  out  of  the  chest,  re- 
expansion  of  the  lung  would  be  impossible,  and  such  a  case  would 
necessarily  result  in  the  permanent  cavity  formation — chronic  em- 
pyema. If  the  diameter  of  the  tube  is  equal  to  or  greater  than  the 
diameter  of  the  laryngeal  opening,  by  the  well-known  principles  of 
physiology  the  normal  negative  pressure  within  the  thorax  will  be  lost, 
and  if  atmospheric  pressure  exists  within  the  chest,  the  normal  elas- 
ticity of  the  lung  in  the  absence  of  adhesions  (which  is  assumed  in 
this  group  of  cases)  will  result  in  its  retraction.  The  explanation  of 
the  recovery  in  such  cases  without  artificial  suction,  seen  most  com- 
monly in  children,  probably  re?ts  in  the  fact  that  the  drainage  orifice 
is  always  covered  with  a  pus-soaked  mass  of  gauze  which  covers  the 
opening  more  completely  at  inspiration,  resulting  in  a  partial  negative 
pressure  between  the  pleural  layers  which  inflates  the  lung.  All 
expiratory  efforts  with  the  glottis  closed,  as  in  coughing,  produce  a 
positive  pressure  within  the  lung  of  the  unoperated  chest,  which  in 
turn  partially  inflates  the  lung  of  the  diseased  side,  at  the  same  time 
forcing  intrapleural  air  out  of  the  drainage  opening.  When  the  latter 
is  partially  or  completely  closed  at  the  next  inspiration,  the  lung  is 
more  and  more  expanded,  until  adhesions  form  in  the  expanded  condi- 
tion, thus  gradually  obliterating  the  pleural  ca\dty,  from  which,  by 
the  same  process,  the  pus  has  slowly  been  evacuated. 

Granting,  then,  that  all  cases  of  acute  empyema  with  a  drainage 
opening  of  i  cm.  would  result  in  partial  retraction  of  the  lung  and  the 
existence  of  a  permanent  cavity  if  the  thoracotomy  wound  is  not 
partially  or  completely  closed  at  inspiration,  we  are  forced  to  admit 
that  either  a  valvular  action  must  be  provided  at  the  point  of  drainage 
or  that  actual  suction  must  be  applied.  Many  operators  who  dis- 
claim the  necessity  of  artificial  suction  are  unmindful  of  the  .fact  that 
in  all  of  their  cases  the  normal  suction  effect  of  the  expansion  of  the 
chest-wall  has  been  preserved  to  a  greater  or  less  degree  by  the  mere 
application  of  the  gauze  dressing  to  the  drainage  orifice. 

Despite  the  efficiency  of  the  simple  gauze  dressing  in  many  cases 
of  acute  empyema,  it  cannot  be  regarded  as  a  sure  method  of  pre- 
venting a  partial  collapse  of  the  lung,  with  the  development  of  a  form 
of  empyema  represented  in  our  second  and  third  groups. 

The  gauze  dressing  should  at  least  have  the  support  of  the  mackin- 
tosh dressing  recommended  by  A.  T.  Cabot  in  1882.  After  the  resec- 
tion of  a  piece  of  rib  and  the  introduction  of  a  tube  or  tubes,  a  sufficient 
amount  of  gauze  is  placed  about  the  tube  openings  to  take  up  the  secre- 
tion. A  large  sheet  or  rubber  dam  is  then  laid  over  all,  extending 
sufficiently  beyond  the  gauze  dressing  to  come  in  contact  with  the 
skin  in  all  directions.  It  has  been  furthermore  suggested  to  smear 
the  under  surface  of  the  rubber  sheet  with  an  ointment  to  increase  its 
adhesion  to  the  skin.  Circular  bandages  of  rubber  and  gauze  have 
been  utilized  for  the  same  purpose. 

It  is  not  essential  to  be  assured  that  such  mackintosh  dressings  are 
actually  air-tight  to  convince  one  that  their  value  is  unmistakable. 


SURGERY   OF   INFECTIOUS   DISEASES   OF   THE    LUNG   AND   PLEURA    247 

The  main  object  of  the  dressing  is  to  support  the  effect  of  the  pus- 
soaked  dressing,  namely,  to  close  the  drainage  openings  at  the  moment 
of  inspiration,  at  the  same  time  allowing  the  escape  of  pus  at  expiration. 
This  valvular  action  need  not  be  perfect  to  aid  in  the  expansion  of  the 
lung.  The  more  leakage,  the  less  the  expansion;  but  the  chances  of 
leakage  with  a  well-applied  rubber  dressing  are  far  less  than  with  the 
apphcation  of  gauze  and  cloth  binder. 

In  early  cases  of  empyema,  such  as  we  include  in  the  first  group, 
are  more  effective  suction  methods  indicated?  The  answer  to  this 
question  is  dependent  upon  the  willingness  and  abihty  of  the  operator 
religiously  to  observe  and  adjust  a  suction  mechanism  during  the 
convalescence.  If  the  apphcation  of  a  suction  device  in  empyema 
sacrifices  for  even  a  short  time  the  complete  and  uninterrupted  re- 
moval of  septic  material,  it  should  not  be  employed.  If  the  con- 
valescence is  to  be  in  charge  of  a  less  painstaking  surgeon  or  physician, 
who  may  disregard  the  blocking  of  his  apparatus,  it  is  better  to  leave 
a  generous  drainage  opening,  with  the  apphcation  of  a  rubber  dam 
dressing,  as  a  result  of  which  drainage  of  infection  is  automaticaUy 
complete,  although  the  re-expansion  of  the  lung  may  be  less  prompt 
than  with  the  apphcation  of  any  method  of  air-tight  suction.  It 
cannot  be  denied,  however,  that  the  use  of  perfected  suction  in  the 
early  cases  is  the  ideal  method  in  the  hands  of  painstaking  technicians; 
but  it  should  be  emphasized  that  air-tight  suction  should  not  be 
employed  in  all  acute  cases  by  any  operators,  nor  even  in  certain  cases 
by  all  operators. 

One  accustomed  to  recognizing  the  great  variety  of  empyemas  of 
acute  form,  and  the  difference  in  the  tolerance  of  patients  subjected 
to  operation,  can  appreciate  the  occasions  when  a  "tap"  is  preferable 
to  an  open  drain.  An  infected  non-purulent  fluid  may  often  be 
tapped  and  not  drained.  The  resistance  of  a  thoroughly  septic  indi- 
vidual in  the  first  days  following  operation  is  sometimes  better  main- 
tained by  the  introduction  of  a  tap  than  by  the  estabhshing  of  an  open 
drainage.  By  tapping  I  mean  the  air-tight  introduction  of  a  clamped 
tube,  which  may  be  opened  under  suction  intermittently  to  allow  the 
escape  of  fluid,  though  kept  closed  in  the  interim.  There  are  three 
methods  of  accomplishing  this:  (i)  A  square  piece  of  rib  may  be 
excised  and  a  single,  round,  stiff-walled  tube  inserted,  the  intercostal 
tissue  and  skin  being  sutured  tight  around  it.  Such  a  tap  will  remain 
air-tight  from  four  to  five  days.  (2)  A  large  trocar  may  be  inserted 
in  an  intercostal  space  and  replaced  by  a  tight-fitting  Nelaton  catheter 
inserted  through  it  (Buelau).  (3)  A  round  hole  may  be  trephined  in 
the  rib,  with  the  introduction  of  a  threaded  metal  tube  prolonged  with 
a  clamped  rubber  tube  (Robinson).  All  these  methods  may  be 
employed  under  local  anesthesia.  The  fluid  is  not  allowed  to  escape 
entirely  at  the  time  of  operation.  The  tube  is  clamped  before  that 
point  is  reached  at  which  air  will  enter  at  inspiration.  In  other  words, 
a  hydrothorax  is  not  at  once  converted  into  a  hydro-  or  pyo -pneumo- 
thorax.    The  patient  is  put  to  bed  with,  as  it  were,  a  closed  faucet 
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in  his  chest  and  not  an  open  drain-pipe.  The  partial  removal  of  fluid 
or  pus  has  permitted  the  summary  expansion  of  the  lung.  The 
impaired  breathing  has  been  made  easier.  The  temperature  falls  by- 
lysis.  On  the  second  day  a  canula  and  suction  syringe  or  pump  is 
applied  to  the  tube,  the  clamp  removed,  and  the  remainder  of  the 
material  withdrawn.  In  three  days,  air  not  yet  having  entered  the 
pleural  cavity,  the  lung  has  assumed  a  more  expanded  position  and 
tends  to  become  adherent.  When  suction  is  appHed  on  the  fourth  day, 
there  may  be  no  reaccumulation  of  fluid.  When  necrosis  of  the 
tissues  surrounding  the  tube  results  in  leakage,  the  remaining  empyema 
cavity  is  greatly  reduced  in  size,  and  may,  in  the  cases  of  infected 
non-purulent  pleurisy,  be  entirely  obliterated. 

It  is  undeniable  that  the  convalescence  of  a  small  group  of  cases  of 
acute  empyema  can  be  greatly  shortened  by  one  of  these  three  methods, 
the  safeguard  being  that  when  the  temperature  and  leukocytosis 
indicate  that  the  mere  tapping  of  the  chest  has  been  insufficient  to 
remove  the  infection,  continuous  suction  drainage  can  be  established 
by  connection  with  a  Bunsen  pump,  with  hydrostatic  pressure  by 
water-bottles,  with  a  PoKtzer  bag,  or  with  a  siphon  suction  produced 
by  connecting  the  drainage-tube  with  a  column  of  water  to  a  basin. 

I  repeat  that  these  methods  of  air-tight  suction  to  which  we  have 
referred  are  dangerous  methods  if  employed  in  unsuitable  cases,  or 
if  established  by  those  unwilling  or  unable  constantly  to  observe  the 
effects. 

For  the  routine  treatment  of  acute  empyema,  resection  of  a  rib 
and  the  employment  of  the  mackintosh  dressing  is  the  one  of  choice. 
The  development  of  a  purulent  pleurisy  from  a  non-purulent  effusion 
is  difficult  to  avoid  with  open  drainage,  and  the  adoption  of  the  air- 
tight suction  methods  in  such  cases  and  in  those  in  which  the  fluid  has 
recently  become  purulent  is  indicated  to  prevent  the  occurrence  of 
subacute  or  chronic  empyema. 

SUBACUTE  EMPYEMA 

I  apply  this  term  to  that  group  of  cases  which  have  passed  the 
acute  stage  but  cannot  be  regarded  as  belonging  to  the  third  group. 
From  one  to  six  weeks  have  elapsed  since  the  probable  beginning  of 
pus  accumulation,  the  loss  of  time  being  explained  by  the  several 
factors  which  have  been  enumerated  at  the  beginning  of  this  chapter. 
Sym.ptoms  of  toxemia  are  present,  though  not  in  the  acute  form.  Com- 
pression of  the  lung  has  been  of  sufficient  duration  to  render  it  partially 
fixed  in  its  retracted  position.  A  pseudo-membrane  has  formed 
overlying  the  visceral  pleura  which  tends  to  prevent  the  re-expansion 
of  the  lung  after  removal  of  pus. 

A  large  majority  of  the  cases  which  come  to  operation  unfortunately 
belong  to  this  group. 

Given  one  of  these  cases  of  neglected  purulent  pleurisy,  one  should 
remember  at  the  outset  that  the  tendency  "of  the  lung  is  to  remain 
retracted,  and  that  neglect  of  this  feature  may  result  in  a  chronic 
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empyema.  The  mere  resection  of  a  rib  with  introduction  of  a  drainage- 
tube  and  appHcation  of  a  gauze  or  mackintosh  dressing  may  be  sufh- 
cient  to  remove  the  infection,  but  inadequate  to  accomphsh  re-expan- 
sion of  the  lung. 

The  thoracotomy  wound  should  be  sufficiently  large  to  admit  the 
forefinger  for  exploration.  The  lung  is  rarely  so  far  retracted  that  it 
cannot  be  reached  by  the  examining  finger.  The  anesthesia  should  at 
this  moment  be  light.  Forced  expiration  or  spasmodic  movements 
with  the  glottis  closed  will  tend  to  reinflate  the  palpated  lung.  If  it 
expands  materially  and  tends  to  follow  the  finger  in  the  direction  of 
the  wound,  it  may  be  concluded  that  the  pseudomembrane  has  not 
yet  prevented  re-expansion.  If,  on  the  contrary,  the  lung  is  immobile 
and  the  examining  finger  passes  from  the  visceral  to  the  parietal 
pleura  as  though  the  latter  were  adherent,  indications  are  present  that 
a  chronic  empyema  will  ensue  if  measures  are  not  taken  to  free  the 
lung. 

A  true  decortication  operation  is  not  essential  at  this  time,  and  the 
lung  may  often  be  digitally  freed,  the  finger  being  forced  along  the 
point  at  which  the  edge  of  the  retracted  lung  is  continuous  with  the 
parietes — in  other  words,  the  adhesions  between  the  visceral  and 
parietal  pleurae  are  at  this  point  broken.  The  permanent  drainage 
should  not  be  introduced  until  the  operator  is  satisfied  that  the  lung 
is  sufficiently  free  to  tend  to  re-expand. 

It  is  at  this  stage  in  this  group  of  late  cases  that  carefully  appHed 
and  faithfully  observed  efficient  suction  is  the  indicated  treatment. 

The  use  of  the  more  effective  air-tight  methods  mentioned  under 
acute  empyema,  such  as  the  intercostal  trocar  and  the  rib-trephining 
method,  has  been  sacrificed  by  the  necessarily  large  opening  to  admit 
the  examining  finger.  Furthermore,  these  two  small-opening  methods 
are  less  applicable  to  this  group  of  cases.  It  is  not  necessary  to 
enumerate  here  the  different  ways  of  introducing  drainage-tubes  with 
tight  surroundings.  Suffice  it  to  say  that  the  most  effective  method 
is  to  introduce  a  single  or  double  tube  supphed  with  a  rubber  collar 
which,  after  suture  to  the  skin  around  the  tube,  may  be  hermetically 
sealed  to  the  skin,  preferably  with  the  use  of  gutta-percha  or  even 
with  ointment  and  adhesive  strapping.  A  form  of  constant  suction 
drainage  should  then  be  apphed  to  the  tube,  the  efficiency  of  which 
will  depend  upon  the  efficiency  of  the  apparatus  and  the  method  of  its 
application.  The  simplest  form  of  suction  is  siphon  drainage,  con- 
sisting in  a  continuance  of  the  chest  drainage-tube  to  a  basin  on  the 
floor  by  a  piece  of  rubber  tubing,  the  basin  and  tubing  both  containing 
antiseptic  fluid. 

The  freeing  of  adhesions  in  this  group  of  cases  without  subsequent 
suction  is  an  incomplete  fulfilment  of  the  indicated  treatment,  as  a 
result  of  which  the  expansion  gained  by  the  digital  breaking  of  adhe- 
sions may  be  sacrificed  by  the  lack  of  subsequent  suction. 
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CHRONIC  EMPYEMA 

This  group  includes  those  cases  of  acute  empyema  which  have  been 
subjected  to  prolonged  neglect,  those  which  have  become  empyema 
necessitatis,  those  which  have  been  drained  insufficiently  by  operation, 
and,  furthermore,  those  cases  of  acute  and  subacute  empyema  in  which 
the  re-expansion  of  the  lung  has  not  been  duly  considered  and  the  mem- 
brane restricting  the  lung  has  become  a  thick,  leathery  partition  in- 
carcerating the  lung  in  its  retracted  position.  The  patient  presents 
the  well-known  picture  of  chronic  sepsis,  with  a  low  and  even  normal 
temperature  and  moderate  leukocytosis.  The  infected  chest  is 
stationary,  the  ribs  are  approximated,  and  the  consequent  scoliosis 
is  visible. 

It  is  claimed  by  certain  writers  that  after  prolonged  suction  treat- 
ment the  lung  may  be  made  to  re-expand  even  in  the  presence  of  chronic 
empyema.  This  fallacy  is  accounted  for  in  one  of  two  ways.  Either 
the  case  is  not  a  true  chronic  empyema,  or  one  of  the  less  neglected 
subacute  cases  of  our  second  group  in  which  the  pseudo-membrane 
restricting  the  lung  is  still  elastic;  or  else  the  operator  has  applied  a 
suction  apparatus  for  so  many  months  that  the  pleural  space  has  been 
obhterated  not  by  the  re-expansion  of  the  lung,  but  by  pleural  thicken- 
ing and  the  partial  formation  of  granulation  tissue. 

The  three  possible  methods  of  treatment  in  chronic  empyema  are: 
decortication,  the  use  of  antiseptic  mixtures,  and  osteoplastic  rib- 
resection. 

The  first  duty  of  the  operator  is  to  determine  whether  the  lung, 
now  restricted,  if  not  deprived  of  its  function,  is  beyond  the  possi- 
bility of  restoration.  Either  the  lung  must  be  brought  wholly  or 
partially  to  the  chest-wall,  or  the  regain  of  lung  function  must  be  sacri- 
ficed and  the  cavity  obliterated  either  by  approximating  the  chest- 
wall  to  the  lung,  as  by  plastic  operations,  or  the  cavity  must  be 
sterilized  with  antiseptic  paste  and  closed  in,  remaining  as  a  sterile 
cavity,  to  be  filled  in  subsequent  months  and  years  by  pleural  thicken- 
ing and  granulation  tissue. 

It  may  be  said  that  a  fatality  following  operation  for  chronic 
empyema  is  inexcusable.  It  should  be  remembered  that  even  without 
operation  patients  thus  affiicted  may  live  many  years  without  great 
discomfort  and  without  complete  disabihty.  In  choosing  the  method 
of  treatment  the  duration  of  the  disease,  the  extent  of  amyloid  de- 
generation, the  age  of  the  patient,  and  the  size  of  the  persisting  cavity 
should  all  be  taken  into  consideration.  The  smaller  empyema  cavities 
may  be  cured  by  sterilization  or  by  plastic  operations  in  several  stages. 
The  larger  cavities  may  best  be  reduced  in  size  by  a  complete  decorti- 
cation or  by  a  partial  decortication  in  conjunction  with  rib-resection. 

Fatal  results  occur  in  rib-resection  operations  when  a  too  extensive 
operation  is  performed.  The  loss  of  blood  is  considerable  from  many 
oozing  bleeding-points.  The  resection  should  be  suspended  before 
the  patient's  condition  becomes  threatening,  because  post-operative 
collapse  is  the  usual  occasion  of  fatal  outcome.     Equally  good  results 
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may  be  obtained  by  operation  in  several  stages,  the  shock  of  each  being 
reduced,  the  end-result  being  equally  good. 

Decortication  is  a  procedure  wliich  has  been  by  no  means  uni- 
versally accepted.  Theoretically,  to  say  the  least,  it  is  the  ideal 
treatment  of  these  chronic  cases,  inasmuch  as  the  restoration  of 
function  and  obliteration  of  the  cavity  go  hand  in  hand.  The  partial 
rib-resection  essential  to  permit  of  this  decortication  operation  aids 
somewhat  in  reducing  the  cavity.  An  attempt  is  justifiable  if  the 
procedure  is  abandoned  when  found  in  a  given  case  to  be  difficult. 
If  an  area  of  cleavage  is  not  readily  found,  and  hemorrhage  and  escape 
of  air  are  excessive,  the  attempt  should  be  promptly  suspended  and 
one  of  the  other  safer  methods  resorted  to. 

Decortication. — This  operation  of  Delorme  and  Fowler  con- 
sists in  the  resection  of  three  ribs  for  3  or  4  inches,  with  the  removal  of 
the  thickened  visceral  pleura.  If  when  freed  from  its  incarceration 
the  lung  tends  to  reinflate  at  expiration,  the  operation  may  be  com- 
pleted by  further  stripping  the  thickened  parietal  pleura,  as  a  result 
of  which  two  freshened  surfaces  come  in  contact  and  the  lung  may 
again  become  adherent  in  its  re-expanded  state.  If  the  visceral 
pleura  does  not  yield  to  the  stripping  process  because  an  area  of  cleav- 
age between  the  lung  parenchyma  and  the  pleura  is  not  present,  or 
because  in  the  process  excessive  hemorrhage  results,  one  should  be 
satisfied  with  multiple  incisions  in  the  visceral  pleura  running  parallel 
to  one  another,  or  in  gridiron  fashion.  If  complete  re-expansion  of  the 
lung  is  not  thus  permitted,  it  is  at  least  favored,  and  the  cavity  re- 
maining to  be  obliterated  by  further  expectant  or  operative  treatment 
is  reduced  in  size. 

The  element  of  danger  to  Hfe  is  unquestionably  present  if  this 
operation  is  carried  beyond  its  Hmitations.  Though  often  successful 
it  has  not  infrequently  terminated  fatally,  and  is  by  no  means  apph- 
cable  to  each  and  every  case.  I  repeat,  however,  that  the  attempt  is 
justifiable  if  the  method  is  abandoned  when  found  difficult. 

Antiseptic  Paste  Method. — As  we  have  before  mentioned,  the  use 
of  bismuth  and  vaselin  paste,  as  recommended  by  Beck,  is  not  incon- 
sistent with  the  re-expansion  of  the  lung  in  the  acute  and  subacute 
stages,  acting  meanwhile  as  a  valuable  antiseptic  agent  to  reduce 
the  absorption  of  septic  material.  Given,  however,  a  case  belonging 
strictly  to  the  chronic  empyema  group  in  this  classification,  there  is 
no  reason  to  believe  that  the  cavity  is  filled  by  any  re-expansion  of  the 
lung.  This  treatment,  therefore,  should  not  be  too  promptly  employed 
until  the  feasibihty  of  decortication  has  been  considered.  If,  on  the 
contrary,  the  cavity  is  found  to  be  a  shallow  one,  though  perhaps  over 
a  considerable  area,  or  if  a  previous  larger  cavity  has  been  reduced  to 
a  smaller  one  by  decortication,  the  antiseptic  paste  treatment  is  indi- 
cated pre\'ious  to  osteoplastic  resections.  Although  at  its  adoption 
the  hope  of  further  lung  expansion  is  abandoned,  the  maintenance  of 
the  conformity  of  the  chest- wall  is  observed,  a  feature  of  which  is 
disregarded  in  all  plastic  operations.      It  is  a  mistaken  idea,  for  which 
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the  originators  of  this  treatment  are  not  responsible,  that  a  cavity  of 
more  than  10  ounces'  capacity  should  be  filled  with  bismuth  paste 
without  provision  for  at  least  a  partial  escape  of  the  material.  The 
wails  of  the  cavity  are  coated,  and,  together  with  the  residual  amount 
which  does  not  escape  in  the  dressing,  they  serve  to  sterihze  the  cavity. 
Tliis  may  not  occur  with  the  first  injection.  After  repeated  introduc- 
tions of  bismuth  and  vaseHn  the  pus  discharge  is  diminished  in  quan- 
tity, the  drainage  opening  tends  to  heal,  and  should  be  allowed  to 
close  when  the  discharge  from  the  cavity  ceases  to  contain  bacteria. 
When  the  skin  wound  is  closed,  a  cavity  of  varying  capacity  persists; 
but  being  sterile  and  ceasing  to  excrete,  the  patient  gains  in  weight 
and  has  to  all  appearances  recovered.  The  obHteration  of  the  ca\dty 
which  then  ensues  occurs  partly  by  pleural  thickening  and  probably 
by  the  far  greater  formation  of  granulation  tissue  than  we  are  accus- 
tomed to  see  overlying  infected  thickened  pleura.  Just  how  soon 
such  ca\dties  are  entirely  obliterated  has  not  yet  been  determined; 
neither  is  tliis  factor  of  great  importance,  inasmuch  as  the  patient  may 
recover  completely  in  spite  of  it.  Acute  or  chronic  bismuth  poisoning 
are  to  be  regarded  as  comphcations  in  connection  with  this  treatment. 

Plastic  Operations. — The  removal  of  greater  or  less  portions  of 
ribs  to  cause  the  chest-wall  to  cave  in  to  the  retracted  lung,  thus 
obliterating  the  empyema  ca\ity,  has  been  the  most  popular  method  of 
treating  the  disease.  It  may  never  be  replaced  entirely  by  either  the 
decortication  or  antiseptic  methods,  but  it  should  never  be  employed 
without  a  pre\dous  consideration  of  the  advisabihty  of  decortication, 
and  rarely  employed  except  when  bismuth  paste  has  failed  to  reach 
the  limits  of  a  cavity  sufficiently  to  sterilize  it.  Even  if  the  plastic 
operation  is  eventually  resorted  to,  the  antiseptic  paste  method  should 
be  employed  subsequent  to  the  rib-resection,  to  hasten  the  ultimate 
obliteration  of  the  cavity.  Hideous  chest  deformity  and  sacrifice  of 
restoring  function  to  the  lung  are  both  attendant  upon  the  choice  of 
this  method;  and  to  choose  it  without  consideration  of  the  other 
methods  is  unjustifiable. 

Not  uncommonly  associated  with  a  chronic  empyema  cavity  of 
long  standing  is  one  or  more  bronchial  openings  through  which  a 
certain  amount  of  drainage  occurs,  especially  before  the  estabhsh- 
ment  of  an  external  drain.  Decortication  may  not  be  of  value  in 
such  cases  unless  the  bronchial  opening  can  be  closed  at  the  time  of 
operation.  If  this  is  not  successful,  re-expansion  of  the  lung  is  diflicult 
in  the  presence  of  a  bronchial  leak.  The  employment  of  bismuth  in 
such  cases  results  in  expectoration  of  a  certain  amount  of  the  paste, 
and  it  is  not  inconceivable  that  infection  from  the  bronchus  may  recur 
in  the  cavities  first  steriHzed  by  the  antiseptic  paste.  In  such  cases  a 
Schede  or  Estlander  operation  is  indicated,  an  attempt  being  made  to 
approximate  the  skin  and  muscle  flap  to  the  region  of  the  bronchial 
opening. 

While  large  chronic  empyema  cavities  ^re  unmistakably  due  to 
gross  neglect  in  the  treatment  of  the  earher  stages,  cavities  of  moderate 


SURGERY   OF   INFECTIOUS   DISEASES   OF   THE   LUNG   AND   PLEURA     253 

size  will  always  exist  as  a  sequel  to  the  incomplete  re-expansion  of  the 
lung  in  many  cases  where  due  efifort  in  this  direction  has  been  expended. 
These  smaller  cavities  are  best  suited  to  the  employment  of  the  anti- 
septic paste;  decortication  is  less  essential,  and  plastic  operations 
should  be  considered  as  a  last  resort. 

Differential  Pressure. — Great  enthusiasm  has  prevailed  within 
the  past  five  years  concerning  the  use  of  positive  or  negative  pressure 
during  thoracic  operations.  Its  value  consists  largely  in  the  pre- 
vention of  lung  collapse  during  operations  on  deep-seated  lesions. 
We  have  referred  under  different  headings  to  certain  infectious  dis- 
eases in  which  its  use  is  contributory.  All  of  the  well-recognized 
operations  for  infectious  diseases  which  we  have  considered  can  be 
safely  done  without  inflation  apparatus.  The  fact  remains,  however, 
that  with  the  use  of  differential  pressure  in  certain  operations  the 
results  should  be  better  and  the  convalescence  shorter.  To  enumerate 
the  occasions  when  differential  pressure  may  be  of  assistance  in  the 
surgical  treatment  of  thoracic  infections: 

1.  In  certain  cases  of  metapneumonic  empyema  in  which  it  may 
seem  advisable  to  reinflate  the  lung  and  close  the  wound.  This 
procedure  has  met  with  varying  success  with  different  operators. 
The  tendency  is  toward  the  encapsulation  of  septic  material  in  one  or 
more  places  after  the  lung  inflation.  If  such  occurs,  a  secondary 
operation  is  necessary.  It  is  probable  that  the  same  operation  plus 
the  introduction  of  an  antiseptic  fluid  may  sterilize  the  remaining 
material  and  complete  the  cure.  This  method  of  treating  empyema 
can  apply  only  to  the  very  early  cases,  and  should  be  attempted  with 
caution. 

2.  For  all  intrathoracic  operations  in  which  the  absence  of  adhe- 
sions is  suspected,  a  complete  collapse  of  one  lung  being  a  fatal  occur- 
rence in  certain  individuals  susceptible  to  a  wide-open  pneumothorax. 
Adhesions  may  be  absent  in  early  empyemas  and  in  bronchiectasis. 
Excision  of  a  bronchiectatic  lobe  is  accomphshed  with  greater  ease  and 
less  anxiety  with  the  use  of  differential  pressure.  If  an  operative 
pneumothorax  should  prove  threatening  in  a  case  of  acute  empyema, 
the  several  older  methods  of  meeting  this  emergency,  such  as  plugging 
the  thoracotomy  wound,  or  drawing  the  lung  into  the  wound,  may 
be  employed.  I  doubt  the  value  of  differential  pressure,  therefore, 
in  empyema  operations. 

3.  Operations  for  lesions,  such  as  abscess  and  gangrene  or  bron- 
chiectasis, to  prevent  the  aspiration  of  blood  or  pus  to  the  opposite 
lung.  When  local  anesthesia  is  not  possible  for  such  operations,  the 
dangers  of  aspiration  during  general  anesthesia  can  thus  be  reduced. 

4.  In  deep-seated  abscess  or  gangrene  of  the  lung  a  one-stage 
operation  is  made  possible  by  the  use  of  differential  pressure.  (See 
treatment  of  abscess.) 
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TUBERCULOSIS 

It  is  to  be  regretted  that  the  operative  drainage  of  tuberculous 
cavities  and  the  excision  of  tuberculous  portions  of  the  lung  have  not 
been  attended  with  more  promising  results.  Nor  can  it  be  said  that 
this  method  of  attack  will  ever  prove  to  be  a  particularly  contributory- 
one.  Although  tuberculous  cavities  have  been  drained  of  secondary- 
infection  with  temporary  relief,  the  remaining  foci  of  disease  have 
generally  been  sufficiently  extensive  to  prolong  the  disease  to  its 
usual  termination.  The  cases  of  Tuffier  and  Lowson  remain  the  sole 
examples  of  successful  removal  of  tuberculous  lung  apices.  Those 
early  cases  to  which  the  disease  is  thus  limited  and  amenable  to  com- 
plete excision  are  the  very  cases  in  which  the  non-operative  hygienic 
methods  provide  the  greatest  promise  of  cure. 

Immobilization  Therapy. — -The  surgical  procedures  of  greatest 
value  in  pulmonary  tuberculosis  are  those  which  reduce  the  acti\dty 
of  the  lung  by  restricting  its  mobility. 

No  feature  in  the  therapeutics  of  tuberculous  infection  is  more 
generally  accepted  than  the  element  of  rest;  in  other  words,  the 
immobilization  of  the  diseased  part.  For  example,  the  promptness 
with  which  an  acute  tuberculous  infection  of  joints  responds  to  the 
application  of  a  plaster  cast  convinces  one  of  the  value  of  immobiliza- 
tion therapy. 

It  may  be  argued  that  nature  seeks  to  reduce  the  mobiHty  of  a 
phthisical  lung  by  restricting  the  activity  of  the  thoracic  muscles  of 
the  infected  side.  The  affected  chest  becomes  almost  stationary; 
the  normal  convexity  of  its  wall  becomes  flattened  as  a  result  of  approx- 
imation of  the  ribs.  A  partial  fixation  of  the  lung  thus  results  from  the 
presence  of  the  disease.  The  general  toxemia  reduces  the  patient's 
ambition,  and,  accepting  this  hint  of  nature,  we  prescribe  inactivity.- 
Associated  with  the  quiet  breathing  accompanying  absolute  rest  in 
bed  are  evident  diminished  toxemia  and  a  bettered  general  condition. 

The  formation  of  a  pleuritic  exudate  is  recognized  as  a  further 
effort  of  the  disease  to  combat  itself.  Spengler,  Adams,  West,  For- 
lanini,  have  emphasized  the  importance  of  respecting  this  condition 
and  allowing  the  fluid  to  exert  its  compression  upon  the  lung,  thus 
further  immobilizing  it.  While  removal  of  such  fluid  has  not  infre- 
quently hastened  death,  its  maintenance  has  reduced  fever,  diminished 
the  sputum  quantity,  and  limited  the  toxemia,  thus  bettering  the 
patient's  condition. 

Spontaneous  pneumothorax  due  to  tuberculous  necrosis  and 
rupture  of  the  lung,  though  once  regarded  as  a  threatening  occurrence 
in  the  course  of  lung  tuberculosis,  is  now  accepted  as  an  automatic 
effort  to  check  the  disease.  Spengler  reports  ten  cases  in  which  he 
has  recognized  the  value  of  this  compHcation,  allowing  the  subsequent 
accumulation  of  fluid  to  reach  the  level  of  the  rupture,  the  exudate 
thus  favoring  its  closure.  The  fluid  was  removed  in  small  quantities 
when  its  accumulation  became  excessive.  SLx  of  Spengler's  ten  cases 
comphcated  with  hydropneumothorax  recovered  completely. 
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Evidence  is  not  lacking,  therefore,  that  certain  sequels  associated 
with  pulmonary  tuberculosis  are  intended  to  limit  the  disease  by 
immobilizing  and  sphnting  the  lung.  The  discovery  of  the  therapeutic 
value  of  spontaneous  hydrothorax  and  pneumothorax  led  to  the  con- 
ception that  similar  conditions  artificially  produced  might  also  tend 
to  arrest  the  disease. 

Artificial  Pneumothorax. — This  form  of  therapy  was  first  suggested 
by  Forlanini  and  independently  conceived  by  J.  B.  Murphy.  It 
consists  in  the  repeated  injections  of  from  300  to  1800  c.c.  of  a  slowly 
absorbable  gas  into  the  pleural  cavity  to  permit  and  maintain  for  an 
indefinite  period  the  collapse  of  a  diseased  lung. 

Our  knowledge  of  the  pathologic  changes  which  occur  as  a  result 
of  this  therapy  is  obtained  from  but  four  reported  autopsies  (Graetz, 
Lemke).  There  appears  a  marked  connective- tissue  formation  in  the 
region  of  tuberculous  cavities,  resulting  in  their  cicatrization  and  con- 
traction. A  similar  cicatrization  is  seen  about  the  isolated  caseous 
areas.  A  striking  tendency  to  callous  formation  is  f ou  nd  in  the  region 
of  the  vessels  and  bronchi,  indicating  the  heahng  of  perivascular  and 
peribronchial  inflammatory  processes. 

There  are  conflicting  theories  as  to  the  probable  explanation  of  the 
effect  of  artificial  pneumothorax  on  the  tuberculous  lung-  The  com- 
pression alone  is  doubtless  of  fundamental  importance.  The  cubic 
contents  of  the  previously  existing  cavities  are  diminished,  to  wliich 
fact  the  concurrent  diminution  in  the  sputum  quantity  bears  testi- 
mony. The  diminished  amount  of  retained  infectious  material  retards 
the  activity  of  the  tuberculous  process,  the  immobility  of  the  tissue 
lessening,  furthermore,  the  transference  of  infectious  material  from  one 
alveolus  to  another.  There  is  a  tendency,  moreover,  to  localize  and 
encapsulate  the  smaller  cavities. 

Changes  in  the  blood  and  lymph  circulation  must  also  be  accepted 
as  contributory  factors.  Czerniki  credits  the  effect  of  pneumothorax 
to  an  anemia  which  results  from  the  compression,  as  a  result  of  which 
he  argues  that  both  the  bronchial  and  ca\dty  secretions  are  lessened. 
It  has  been  suggested,  furthermore,  that  a  condition  of  passive  hyper- 
emia, as  therapeutically  produced  by  Bier,  may  take  place.  There 
is  not  yet  sufficient  evidence  that  a  distinct  change  in  the  pulmonary 
circulation  occurs  in  the  presence  of  pneumothorax  to  justify  the 
acceptance  of  the  circulatory  theory.  Animal  experiments  have  been 
conflicting  in  this  regard,  and  it  is  disputable  as  to  whether  the  con- 
tracted lung  contains  more  or  less  arterial  or  venous  blood.  In  fact, 
there  is  experimental  evidence  that  the  pulmonary  circulation  adapts 
itself  promptly  to  the  change,  and  is  therefore  not  particularly  dis- 
turbed. 

There  are  reasons  for  believing  that  changes  in  the  lymph  circula- 
tion are  responsible  for  the  chnical  and  pathologic  changes  which  occur 
after  the  estabHshment  of  pneumothorax.  This  is  demonstrated 
clinically  by  evidences  of  diminished  toxic  absorption,  namely,  a  fall 
in  temperature,  a  reduced  number  of  night-sweats,  and  a  rise  in  the 
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opsonic  index  (Pigger).  It  would  seem  more  consistent  to  ascribe 
this  to  a  retarded  lymph  circulation  than  to  an  altered  blood  distri- 
bution. 

Different  forms  of  apparatus  have  been  utilized,  the  principles  of 
I  which  are  not  unlike.     The  author's  is  shown  in  Fig.  16.     Nitrogen 

gas  previously  stored  in  one  of  two  bottles  is  forced  by  the  hydrostatic 
pressure  of  water  in  the  other  through  the  metal  and  rubber  tubing 
to  a  hollow  needle  which  has  previously  been  introduced  into  the 
thoracic  cavity.  The  mancmeter  may  be  connected  by  properly 
adjusting  the  several  cocks,  so  that  either  the  intrathoracic  pressure 
may  be  recorded  or  the  pressure  under  which  the  nitrogen  is  entering 
the  pleural  space. 

Skill  is  required  in  so  adjusting  the  needle  point  that  it  is  not 
embedded  in  lung  tissue.  Three  fatalities  have  occurred  from  the 
production  of  air  embolism  by  the  injection  of  nitrogen  gas  into  a 
pulmonary  vein.  To  avoid  this  accident  Brauer  advocates  a  small 
incision  through  the  skin  and  underlying  tissue.  The  exposed  parietal 
pleura  is  then  punctured  with  a  blunt  needle  and  lung  injury  is  quite 
impossible.  Forlanini  denies  the  necessity  of  this  precaution  and 
inserts  the  needle  as  in  ordinary  thoracentesis. 

The  author  has  employed  both  methods  without  accident.  The 
puncture  method  is  unquestionably  attended  with  danger  in  inex- 
perienced hands,  and  although  its  adoption  may  be  subsequently 
justifiable,  the  incision  method  should  at  least  be  used  by  the  beginner. 

The  manometer  must  be  employed  as  the  guide  to  the  position  of 
the  needle  point,  and  nitrogen  must  not  be  allowed  to  flow  until 
oscillations  of  the  manometer  indicate  that  the  pleural  space  is  entered. 

It  is  obvious  that  the  chances  of  symptomatic  rehef  and  the  proba- 
bility of  ultimate  cure  by  this  pneumothorax  therapy  are  dependent 
largely  upon  one  factor,  namely,  the  extent  to  which  existing  adhesions 
may  permit  retraction  and  compression  of  the  lung.  The  lung 
collapse  will  occur  in  proportion  to  the  extent  of  the  pneumothorax; 
the  degree  of  pneumothorax  will  correspond  to  the  available  pleural 
space,  which,  in  turn,  is  dependent  upon  the  extent  and  firmness  of 
adhesions. 

The  entering  nitrogen  gas  will  seek  the  course  of  least  resistance, 
and  it  must  be  remembered  that  the  pressure  under  which  it  is  in- 
troduced is  not  intended  to  be  great  enough  to  force  'apart  any  but 
light  adhesions.  Not  infrequently  an  encapsulated  pneumothorax  is 
established  occupying  an  area  of  not  more  than  8  inches  in  diameter. 
Since  firm  adhesions  border  this  area,  the  pleural  layers  are  probably 
not  separated  more  than  an  inch;  a  shallow  Kmited  space  is  thus 
established  permitting  but  slight  lung  collapse,  with  a  consequent 
insignificant  relief.  If,  on  the  contrary,  a  larger  area  is  free  of  adhe- 
sions, the  retraction  of  the  lung  is  correspondingly  greater  and  the 
results  more  gratifying.  The  most  nearly  ideal  conditions  are  those  in 
which  the  adhesions  are,  though  perhaps  extensive,  limited  to  the  upper 
portion  of  the  chest — in  other  words,  where  the  disease  is  confined 


Fig.  i6.— Robinson's  apparatus  for  nitrogen  injection  to  establish  artificial  pneumo- 
thorax, showing  method  of  obtaining  slight  hydrostatic  pressure. 
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largely  to  the  upper  lobe.  In  such  cases  the  introduced  nitrogen  not 
only  follows  the  periphery,  but  occupies  the  space  between  the  dia- 
phragm and  the  lower  lobe.  If  adhesions  are  not  present  between 
the  latter  surfaces,  a  pneumothorax  of  considerable  extent  is  estab- 
Hshed  and  the  lung  retracts  to  the  adherent  areas  of  the  upper  thorax. 
It  is  in  this  last  group  of  cases  that  the  greatest  benefit  in  treatment 
may  be  expected. 

Inasmuch  as  adhesions  are  generally  least  prevalent  in  the  earlier 
stages  of  phthisis,  it  might  be  argued  that  the  first-stage  cases  are  most 
amenable  to  this  treatment.  The  fact  that  pneumothorax  can  be 
easily  estabHshed  in  such  cases  is  by  no  means  a  proof  that  it  should  be. 
These  cases  are  ordinarily  cured  by  methods  of  hygiene,  and  there  is 
no  reason  to  beheve  that  pneumothorax  therapy  should  be  substi- 
tuted when  suitable  institution  or  home  treatment  can  be  carried  out. 
If  such  means  are  not  at  hand  in  a  given  case,  the  pneumothorax  treat- 
ment may  be  indicated. 

Pneumothorax  therapy  is  especially  indicated  in  that  group  of  cases 
advanced  just  beyond  the  promise  of  rehef  by  methods  of  hygiene; 
and  a  distinction  should  be  made  between  those  cases  regarded  as 
hopeless  simply  because  they  do  not  respond  to  hygienic  treatment, 
and  those  advanced  cases  which  are  rapidly  approaching  their  termina- 
tion. The  former  group  should  be  treated  with  artificial  pneumo- 
thorax; the  latter  also  for  symptomatic  relief,  but  not  with  the  same 
hope  of  arresting  the  disease. 

Bilateral  involvement,  when  the  disease  of  the  less  affected  side 
is  apical,  should  not  be  regarded  as  a  contraindication,  for  the  tendency 
of  pneumothorax  on  one  side  is  to  arrest  the  activity  in  the  opposite 
apex. 

The  symptomatic  rehef  attendant  upon  pneumothorax  therapy  is 
unquestionable.  This  rehef  of  symptoms  is  entirely  in  accordance 
with  the  pathologic  changes  which  appear  to  exist.  The  most  con- 
spicuous benefit  is  apparently  derived  from  diminished  toxic  absorp- 
tion, not  only  from  the  toxins  of  tuberculosis,  but  of  those  resulting 
from  the  mixed  infection  present  in  phthisical  cavities.  A  lowering 
of  temperature  is  apparent  in  those  cases  which  have  been  attended 
with  fever,  especially  when  a  considerable  amount  of  gas  has  been 
introduced.  This  fall  in  temperature,  sometimes  of  immediate  occur- 
rence after  the  first  injection,  may  be  temporary  and  followed  by  return 
of  fever.  Subsequent  injections  tend  to  lower  the  temperature  at  the 
time,  and  eventually  it  may  remain  permanently  normal.  ^  A  diminu- 
tion in  the  frequency  and  extent  of  night-sweats  is  not  infrequently 
noted.  An  improvement  of  the  general  condition  of  the  patient,  with 
increased  appetite  and  gain  in  weight,  is  undoubtedly  further  proof 
of  the  reduced  toxemia. 

A  diminution  in  the  quantity  of  sputum  has  been  the  most  con- 
spicuous element.  Though  perhaps  increased  for  the  first  twenty- 
four  hours  after  the  introduction  of  pneumothorax,  which  doubtless 
results  from  partial  evacuation  of  cavities  under  lung  compression, 
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there  is  a  subsequent  falling-off  in  the  twenty-four-hour  amount. 
In  addition  to  the  diminution  in  sputum  quantity,  it  is  often  noticeable 
that  the  total  number  of  tubercle  bacilli  in  a  given  microscopic  field 
is  reduced. 

Hemoptysis  is  generally  controlled  and  frequently  permanently 
arrested. 

Pulmonary  tuberculosis  has  been  definitely  arrested  by  this  treat- 
ment. Some  of  the  cases  reported  by  Brauer,  Spengler,  and  Forlanini 
have  been  without  recurrence  for  a  sufiicient  length  of  time  to  indicate 
permanent  cure.  A  large  majority  of  all  cases  reported  as  subjected 
to  this  treatment  were  well  advanced. 

There  is  ample  reason  to  conclude  that  artificial  pneumothorax 
therapy  should  be  included  as  an  established  treatment  in  certain 
selected  cases  from  those  which  are  commonly  abandoned  as  beyond 
the  hope  of  cure  by  other  methods. 


DISEASES  OF  THE  RESPIRATORY  SYSTEM  IN  CHILDREN 

By  Isaac  A.  Abt,  M.D. 

The  same  factors  which  produce  respiratory  diseases  in  adults  are 
active  in  children.  The  micro-organisms  involved  are  the  pneumococ- 
cus,  bacillus  of  Friedlander,  influenza  baciUus,  streptococcus,  staphylo- 
coccus, tubercle  bacillus,  diphtheria  bacillus,  and  occasionally  the 
typhoid  bacillus.  The  manifestations  which  these  organisms  produce 
are  in  many  ways  similar  to  those  occurring  in  the  adult.  The  re- 
spiratory changes  may  be  caused  by  the  enanthem  erupting  on  the 
mucous  surfaces  in  the  exanthematous  diseases — measles,  scarlet  fever, 
varicella,  and  variola;  or  they  may  result  from  obstruction  to  the  re- 
spiratory passages  by  adenoids,  enlarged  tonsils,  and  bronchial  lymph- 
glands.  These  factors  are  often  the  predisposing  causes  for  diseases 
of  the  respiratory  passages,  because  an  exceedingly  slight  obstruction 
will  cause  difficulty  in  respiration  through  the  narrow  bronchi  and 
lar}Tix.  In  cases  of  marasmus  or  cachexia,  due  to  protracted  disease, 
the  respiratory  passages  of  the  child  are  subjected  to  inflammation. 
This  may  be  due  to  the  accumulation  of  secretions  in  the  lungs,  or 
pneumonia  may  be  produced  by  aspiration  of  food  and  hquids  into 
the  bronchial  tubes.  Metastatic  and  hypostatic  pneumonias  may 
explain  the  terminal  condition  so  often  discovered  on  autopsy. 

The  pathology  of  respiratory  diseases  differs  from  the  adult  tx-pe  in 
the  size  of  the  air-passages  and  the  amount  of  tissue  involved.  In  the 
adult  a  marked  swelling  of  the  laryngeal  mucosa  may  produce  httle  or 
no  dyspnea  or  cyanosis;  in  the  infant  symptoms  of  stenosis,  or  even 
asphyxia,  are  readily  produced  by  a  like  condition.  In  most  cases  a 
diffuse  inflammation  occurs  in  the  entire  respiratory  tract,  from  the 
nose  and  pharynx  to  the  finest  alveoli.  This  is  especially  observed  in 
the  exanthematous  diseases,  and  in  this  group  we  often  find  an  affec- 
tion of  the  passages  leading  from  the  nasal  orifices,  e.  g.,  the  Eustachian 
tubes  and  the  middle  ear.  In  the  presence  of  adenoids,  only  a  sHght 
inflammatory  process  is  required  in  the  nasopharynx  completely  to 
occlude  the  Eustachian  tubes  and  obstruct  nasal  respiration.  In  ad- 
dition to  the  changes  which  occur  in  the  trachea,  bronchi,  and  lungs, 
direct  or  metastatic  infections  of  the  serous  membranes  frequently 
occur.  Suppurative  arthritis  and  peritonitis  are  occasionally  observed 
in  pneumonia  of  childhood.  In  the  infant  pleuritic  effusions  are  usu- 
ally purulent.  As  the  age  of  the  child  advances  serous  effusions  are 
more  frequently  encountered,  though  empyema  may  occur  at  any  age. 

The  symptoms  of  respirator}^  disease  of  the  child  differ  from  the 
same  conditions  in  adults. 

I.  The  normal  narrowness  of  the  lar}Tix  and  bronchi,  plus  the  in- 
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flammatory  process,  tends  to  produce  more  or  less  complete  occlusion 
of  the  part  or  parts  involved;  as  a  result  dyspnea  and  cyanosis  are 
often  pronounced,  even  when  the  pathologic  changes  are  relatively 
slight. 

2.  The  fever  is  usually  higher  than  with  a  corresponding  process  in 
the  adult.  Fever  in  children  of  itself  produces  rapid  respiration,  even 
in  cases  where  the  air-passages  are  not  diseased.  It  is  essential  that 
the  muscles  of  the  chest  which  are  active  in  the  process  of  respira- 
tion perform  no  more  work  than  is  necessary. 

3.  Infants  and  yoimg  children  do  not  expectorate.  Sputum  raised 
from  the  bronchi  by  productive  cough  is  swallowed  and  gastro- 
intestinal disturbances  frequently  result.  On  the  other  hand,  in  weak 
children  the  sputum  may  be  retained  in  the  bronchi  or  lungs,  causing 
extension  of  inflammation  or  producing  the  symptoms  of  pus  retention. 

It  is  thought  that  myocarditis  is  less  frequently  a  comphcation  of 
pneumonia  in  infancy  than  in  childhood. 

Though  the  pulse  is  frequently  rapid,  cardiac  dilatation  does  not 
occur  until  the  heart  muscle  has  been  weakened  by  degenerative 
processes. 

ACUTE  LARYNGITIS 

Acute  laryngitis  is  frequently  a  part  of  a  combined  infection  of 
nose,  pharynx,  larynx,  and  bronchi.  It  occurs  after  "grippe"  in- 
fections or  with  the  exanthematous  diseases  or  in  association  wdth  ob- 
struction to  respiration,  particularly  by  adenoids  and  enlarged  tonsils. 
Laryngitis  is  commonly  caused  by  infection  with  the  streptococcus, 
staphylococcus,  or  diphtheria  bacillus.  Occasionally  other  micro- 
organisms, such  as  the  pneumococcus  and  influenza  bacillus,  are  found. 
The  mucous  membrane  of  the  larynx  becomes  swollen,  desquamates 
in  parts,  and  there  is  an  excessive  secretion  of  mucus.  In  young  chil- 
dren and  infants  comparatively  little  edema  is  necessary  to  occlude 
the  larynx  entirely.  The  diphtheria  bacillus,  and  occasionally  the 
pneumococcus  or  streptococcus,  may  produce  a  fibrinous  membrane 
covering  the  entire  lar}Tix  and  causing  stenosis.  Most  of  the  symptoms 
of  the  disease,  as  dyspnea,  cyanosis,  rapid  pulse,  and  recession  of  soft 
parts  of  the  thorax,  are  due  to  the  mechanical  obstruction.  The  toxic 
sym.ptoms  of  lar\mgeal  obstruction  are  those  which  result  from  as- 
phyxia and  carbon-dioxid  poisoning,  in  contradistinction  to  the 
bacterial  toxemia  of  acute  infective  processes. 

The  indications  for  treatment  are  the  removal  of  the  obstruction: 
(i)  By  reduction  of  the  swelHng;  (2)  by  removal  of  the  secretion;  (3) 
if  necessary,  by  producing  an  artificial  air-passage;  (4)  by  reduction 
of  temperature. 

Prophylactic  measures  may  be  employed  to  prevent  recurrent  at- 
tacks of  the  disease.  Adenoids  and  enlarged  tonsils  should  be  excised, 
if  larvTigitis  or  bronchitis  is  frequent.  Various  methods  of  hardening 
children  are  recommended.  These  procedures  should  not  be  too 
strenuous  nor  begun  too  early  in  Hfe.     The  following  plan  is  suggested: 
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From  the  end  of  the  first  month,  after  the  usual  warm  bath,  cool  water 
(68°  to  70°  F.)  may  be  sprinkled  over  the  back  of  the  child  before  he  is 
dried ;  the  water  should  not  be  poured  from  a  height,  as  the  shock  is  too 
great.  During  the  first  summer  the  child  should  not  be  too  warmly 
clothed ;  the  arms  and  legs  may  be  bare  in  warm  weather,  only  the  head 
and  abdomen  being  well  covered.  This  method  of  exposure  may  be 
continued  until  the  end  of  the  summer,  except  on  cold  days.  If  the 
child  is  delicate,  this  method  of  hardening  should  be  instituted  grad- 
ually. On  the  other  hand,  there  can  be  no  doubt  that  some  children 
are  attacked  by  croup  if  they  are  outdoors  on  a  cold  or  windy  day. 
Overloading  of  the  stomach  or  indigestion  sometimes  predisposes  to 
an  attack.  Children  of  neuropathic  constitution  seem  especially  liable 
to  attacks. 

There  is  no  specific  treatment  for  acute  laryngitis,  except  when  it  is 
produced  by  the  diphtheria  bacillus,  in  which  case  the  antitoxin  should 
be  given  as  early  in  the  disease  as  possible  in  doses  of  2000  to  5000 
units,  depending  upon  the  age  of  the  child.  The  dose  should  be  re- 
peated in  six  hours,  if  there  is  no  relief. 

The  edema  of  the  larynx  is  combated  by  external  applications  of 
heat  or  cold,  both  of  which  appear  of  value  at  times.  Ice  appHed  to 
the  neck,  a  hot  sponge,  or  a  poultice  over  the  larynx  seems  to  afford 
rehef  to  the  child.  The  food  should  be  Hquid  or  soft.  Hot  drinks, 
such  as  barley-water  and  Unseed  tea,  sweetened  with  sugar  or  saccha- 
rin, seem  to  act  favorably.  At  least  they  offer  temporary  rehef  from 
the  distressing  cough  and  obstructed  breathing. 

The  inhalation  of  steam  is  probably  the  most  effective  method  of 
treating  non-diphtheritic  laryngeal  inflammation  in  children.  Its  action 
depends  on  both  its  power  of  increasing  secretion  and  rendering  it  more 
fluid,  so  that  it  is  easily  removed.  The  mucous  membrane  becomes  less 
swollen,  and  consequently  the  air  reaches  the  lungs  more  readily.  The 
room  is  kept  warm  (75°  to  80°  F.)  and  water  is  kept  steaming  in  it. 
In  severe  cases  the  steam  may  be  applied  more  directly  to  the  patient 
by  the  use  of  the  steam  tent.  It  is  doubtful,  however,  whether  this 
method  has  any  advantages  over  the  simpler  procedure  of  thoroughly 
moistening  the  atmosphere  of  the  sick-room.  The  stufiiness  produced 
by  the  tent,  the  danger  of  burning  the  child,  and  the  absence  of  striking 
benefit  have  caused  this  method  to  be  in  most  instances  discontinued. 
A  kettle  of  water  may  be  kept  boihng  near  the  bed.  The  effect  of  the 
steam  is  often  remarkable — a  child  with  considerable  occlusion  of  the 
larynx  falls  asleep  within  fifteen  to  twenty  minutes  and  breathes 
normally  within  a  few  hours.  It  is  sometimes  necessary  to  continue 
the  use  of  the  steam  for  several  days  until  the  disease  has  run  its  course, 
though  the  steaming  process  should  be  interrupted  at  times  lest  the 
room  become  overheated  and  the  atmosphere  stifling. 

Great  care  must  be  exercised  in  the  use  of  this  method.  Young 
children  have  not  infrequently  been  scalded  by  the  careless  use  of  five 
steam.  Gas  flames  and  alcohol  lamps  used  to  generate  steam  have 
not  infrequently  set  fire  to  bed-clothes  and  furniture.     The  electric 
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stove,  which  can  be  readily  attached  to  any  electric-light  fixture,  is  to 
be  preferred,  wherever  its  use  is  possible. 

The  apparatus  for  steam  inhalations  may  be  readily  improvised. 
A  steam  kettle  or  a  teapot,  or  even  an  open  stew-pan,  may  be  used,  or 
one  of  the  croup  kettles  supplied  in  the  shops  may  be  employed. 

Sodium  chlorid,  one  teaspoonful  to  a  quart  of  water,  or  sodium 
bromid,  i  to  3  per  cent.,  or  bicarbonate  of  soda,  i  to  2  per  cent.,  or  the 
commonly  used  compound  tincture  of  benzoin  (one  teaspoonful  to  a 
quart) ,  or  adrenalin  chlorid  solution  (one  teaspoonful  to  a  quart)  may 
be  employed  for  inhalation. 

In  cases  of  hypersecretion  the  oil  of  eucalyptus,  spirits  of  camphor, 
oil  of  turpentine,  or  oil  of  gaultheria,  in  the  strength  of  one  teaspoon- 
ful to  a  quart  of  water,  sometimes  gives  relief. 

Calomel  fumigations  are  still  recommended  by  some,  but,  as  a 
rule,  cases  severe  enough  to  require  this  treatment  must  sooner  or  later 
be  intubated,  and  accordingly  calomel  fumigation  has  practically  fallen 
into  disuse. 

The  removal  of  the  secretion  in  infants  and  young  children,  as 
has  already  been  mentioned,  is  difficult  because  they  do  not  expecto- 
rate. The  sputum  accumulates  in  the  pharynx;  sometimes  it  fills  the 
mouth  or  is  swallowed.  Its  presence  is  easily  detected  by  the  gurgling 
sound  produced  in  breathing.  When  large  amounts  are  swallowed, 
vomiting  may  result  from  irritation  of  the  stomach,  or  the  mucus  in  the 
pharynx  may  excite  emesis.  While  it  is  undoubtedly  true  that  in  the 
severer  cases  vomiting  gives  temporary  relief,  by  removal  of  the  mucus 
from  the  upper  air-passages  and  the  pharynx,  nevertheless  the  vomit- 
ing is  attended  or  followed  by  considerable  prostration,  and  stenosis 
tends  to  recur.  The  production  of  emesis  as  a  routine  measure  is  to 
be  deprecated.  Occasionally  it  will  suffice,  where  the  mucus  is  col- 
lecting in  the  larynx  and  pharynx  in  sufiicient  quantity  to  produce 
obstruction,  to  excite  vomiting  by  tickling  the  fauces  with  a  finger  or  a 
cotton  swab,  but  the  stenosis  is  not,  as  a  rule,  caused  by  mucus;  it  is 
due  to  edema  or  to  local  inflammation. 

The  wine  of  ipecac  in  teaspoonful  doses,  repeated  every  half  hour 
or  hour,  until  emesis  is  produced,  is  as  efficient  as  any  other  drug  of 
this  class.  Antimony  in  y^-grain  doses,  or  powdered  ipecac,  -^  to 
Ywo  grain,  may  be  used  every  hour  or  two  where  the  secretion  is  tena- 
cious and  where  no  immediate  emetic  effect  is  desired.  Apomorphin 
is  mentioned  only  to  be  condemned.  The  toxic  effects  of  this  latter 
drug  are  to  be  feared,  and  large  doses  for  the  production  of  emesis  con- 
sequently to  be  avoided. 

Antispasmodics. — Not  a  few  patients  are  strikingly  benefited  if 
repose  or  sleep  is  produced.  An  appropriate  dose  of  the  camphorated 
tincture  of  opium  (5  to  10  drops  for  a  child  one  year  of  age)  may  be 
given,  or  a  small  dose  of  codein  (gV  to  y^  grain  for  a  child  of  one  year), 
or  a  mixture  of  sodium  bromid  and  antipyrin  (2  to  3  grains  of  sodium 
bromid  and  3^  grain  of  antipyrin  for  a  child  "of  one  year) ,  repeated  at 
intervals  of  one  or  two  hours  until  the  attacks  disappear.     In  other 
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cases  chloral  and  bromid  by  rectum  induce  sleep  and  cessation  of  the 
attacks  (3  to  lo  grains  of  bromid  and  i  grain  of  chloral  in  water  or 
milk,  for  a  child  of  one  year,  for  rectal  injection). 

If  the  temperature  is  high  (above  102°  or  103°  F.)  and  the  child 
manifests  such  disturbances  as  restlessness  or  sleeplessness,  efforts 
should  be  made  to  reduce  the  fever.  The  reduction  of  the  temperature 
renders  the  child  more  comfortable  and  permits  the  products  of  meta- 
boHsm  to  be  ehminated  more  perfectly.  The  ehmination  takes  place 
by  an  increase  in  the  amount  of  sweat  and  quantity  of  urine,  and  a 
favorable  result  is  exerted  on  the  respiration.  The  respirations  are 
diminished  when  the  temperature  falls.  The  work  of  the  muscles  of 
the  chest  and  neck  is  diminished,  and  a  decrease  in  the  number  of  respira- 
tions means  a  proportionate  decrease  in  the  amount  of  laryngeal 
obstruction. 

Hydrotherapy. — Tepid  sponging,  cool  packs,  or  warm  baths  (ioo° 
F.),  gradually  cooled  (to  80°  or  85°  F.),  or  enemas  of  cool  water  will 
reduce  the  temperature  and  cause  the  child  to  fall  into  a  restful  sleep. 

Antipyretic  Drug  Treatment. — The  drug  treatment  is  entirely 
symptomatic.  It  is  directed  toward  the  rehef  of  the  most  pronounced 
symptoms.  Usually  hydro  therapeutic  measures  are  sufhcient  for  the 
control  of  the  temperature.  If,  in  spite  of  them,  the  fever  remains 
liigh,  the  saHcylates  may  be  used.  Sodium  sahcylate  may  be  given  in 
i-grain  doses,  three  to  four  times  a  day,  to  children  in  the  second  year; 
in  i3^-grain  doses  at  the  end  of  the  second  year;  3  grains  at  the  end  of 
the  third  year,  and  5-grain  doses  to  older  children.  SaKpyrin  is  given 
in  doses  half  as  large.  Aspirin  (acetyl-sahcyhc  acid)  may  be  given  in 
i-grain  doses,  every  two  or  three  hours,  in  the  second  year;  in  3-grain 
doses  in  the  third  and  fourth  years,  and  in  4-grain  doses  in  later  years. 
Antipyrin  or  phenacetin  in  3^-  or  i-grain  doses  frequently  gives  strik- 
ing relief  by  reducing  the  temperature  as  weU  as  alla}dng  nervous  mani- 
festations. The  use  of  the  coal-tar  drugs  must  not  be  pushed  and 
their  depressant  effect  must  not  be  lost  sight  of.  In  debilitated  chil- 
dren, or  in  cases  of  marked  dyspnea  and  cyanosis,  their  use  is  contra- 
indicated. 

If  a  child  is  subject  to  recurrent  attacks  of  croup,  general  tonic 
treatment  is  indicated.  For  this,  arsenic  is  especially  valuable,  given 
as  Hquor  potasii  arsenitis,  i  or  2  drops  two  or  three  times  a  day,  for 
three  weeks,  then  omitted  for  ten  days  to  two  weeks.  This  is  done  so 
as  to  guard  against  arsenical  poisoning.  Arsenic  should  be  given  pref- 
erably after  eating.  Tincture  of  stramonium  (5  minims),  which  is 
an  antispasmodic,  may  be  combined  with  arsenic  or  sodium  iodid 
(i  to  3  grains).  One  or  two  drops  of  adrenahn  solution  internally,  two 
or  three  times  daily,  have  been  recommended.  It  has  been  thought 
that  this  remedy  will  act  favorably  in  recurring  attacks  of  croup,  as 
in  asthmatic  seizures. 

Intralar}-ngeal  medication  is  difficult  or  impossible  in  infants  and 
young  children.  In  cases  where  the  laryngeal  stenosis  is  persistent 
and  grows  progressively  worse,  and  where  all  attempts  at  relief  of  the 
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obstruction  have  failed,  intubation  or  tracheotomy  must  be  resorted 
to.     Intubation  should  always  be  the  operation  of  choice. 

CHRONIC  LARYNGETIS 

Chronic  lar^-ngitis  is  usually  produced  by  mechanical  changes  in  the 
phar3'nx  or  nose,  or  by  local  irritation.  The  mechanical  factors  are 
most  often  adenoids  or  enlarged  tonsils.  Chronic  infections,  such  as 
tuberculosis  and  syphihs,  are  sometimes  factors  in  the  production  of 
chronic  lar}Tigitis.  Papillomata  of  the  larynx  are  not  infrequent  and 
should  be  considered  in  cases  of  obscure  laryngitis. 

The  symptoms  are  usually  mild.  They  are  hoarseness,  hacking 
cough,  sometimes  fever  of  low  grade,  except  when  the  disease  is  com- 
pHcated  by  lesions  of  other  organs,  rapid  pulse,  and  restlessness.  If 
the  swelUng  of  the  larynx  is  great,  there  is  dyspnea  and  cyanosis. 

The  treatment  depends  entirely  on  the  extent  of  the  disease.  In 
infants  it  is  usually  not  advisable  to  remove  adenoids  or  enlarged 
tonsils,  unless  the  symptoms  produced  by  them  are  severe.  After  the 
third  year  they  should  be  removed  whenever  there  is  any  indication  of 
their  predisposing  to  disease  of  the  nose  and  throat.  Growths  on  the 
vocal  cords  may  require  removal.  Sj^phihs  is  treated  by  the  use  of 
mercury  and  iodids,  as  in  adults,  and  tuberculosis  by  general  hygienic 
measures  and  fresh  air.  The  treatment  of  the  evident  etiologic  fac- 
tors is  sufficient  in  the  largest  number  of  cases.  If  none  of  these 
measures  is  found  to  be  efficient,  and  one  attack  of  laryngitis  follows 
another  in  rapid  succession,  a  change  of  surroundings  and  climate  may 
be  necessary.  The  climate  should  be  even  and  moderate;  preferably 
the  air  should  be  moist,  such  as  that  of  the  seashore. 

ACUTE  BRONCHITIS 

Bronchitis  is  a  very  common  affection  in  infancy  and  childhood,  and 
may  be  di\dded  for  purposes  of  description  into  three  types:  (i) 
Primary;    (2)  secondary;   and  (3)  chronic. 

Primary  bronchitis  is  most  frequent  during  the  fall  and  winter  and 
seems  to  bear  a  causal  relation  to  exposure.  Nutritional  disturbances, 
particularly  rickets,  malnutrition  resulting  from  improper  feeding,  and 
the  exudative  diatheses  predispose  to  bronchitis.  Such  infants  and 
children  as  are  improperly  housed,  or  those  who  live  in  iU-ventilated 
rooms,  are  susceptible.  It  should  be  stated  that  a  cough  does  not  al- 
ways mean  bronchitis.  Many  suffering  from  affections  of  the  pharynx 
and  nasopharjnx,  particularly  large  tonsils  and  adenoids,  or  those 
affected  with  laryngitis  or  tracheitis,  very  often  present  conditions 
characterized  by  persistent  cough,  w'hich  will  frequently  yield  to 
causal  treatment. 

In  infants  and  children  symptoms  of  acute  bronchitis  may  be  mild 
or  severe.  The  onset  may  be  sudden,  though  not  infrequently  it  is 
preceded  by  rhinitis,  pharyngitis,  or  laryngitis.  Attacks  of  tracheo- 
bronchitis, particularly  in  children  over  two  years  of  age,  are  not  in- 
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frequent.  In  these  cases  the  trachea  and  large  and  medium-sized 
tubes  are  involved.  Such  attacks  present  few  constitutional  symp- 
toms, unless  complicated  by  bronchopneumonia  in  young  and  dehcate 
children.  Fever  and  general  malaise  are  shght  and  in  the  mildest 
cases  may  be  absent. 

In  the  severe  cases  of  bronchitis  the  temperature  varies  from  ioi° 
to  103°  F.  The  normal  vesicular  breathing  is  roughened;  as  a  rule, 
dry  rales  are  heard,  though  mucous  rales  are  not  infrequent.  Some- 
times sonorous  or  sibilant  rales  may  be  palpated  over  the  chest-wall. 
As  a  rule,  when  the  temperature  rises  above  102°,  and  continues,  some 
compHcation  must  be  suspected.  Examination  will  probably  reveal 
a  compHcating  tonsilhtis,  an  intestinal  derangement,  or  a  broncho- 
pneumonia. 

Prophylaxis. — Acute  bronchitis  tends  to  recur,  and  consequently 
all  children  subject  to  bronchial  affections  should  be  especially  guarded. 
Enlarged  tonsils  and  adenoid  vegetations,  which  are  common  causes, 
should  be  removed  as  early  as  possible,  preferably  not  before  the  second 
year,  and  not  during  a  febrile  attack.  Acute  coryza  must  be  dih- 
gently  treated  to  prevent  further  extension.  Poorly  nourished  as  well 
as  overfed,  fat,  and  flabby  infants  and  children  must  be  placed  on  a 
proper  hygienic  and  dietetic  regime.  Rachitic  children  should  receive 
treatment  for  the  underlying  condition. 

At  the  present  writmg  the  fresh-air  treatment  is  very  much  in 
vogue.  We  would  not  deprecate  the  value  of  fresh-air  treatment  at 
any  season  of  the  year  as  a  valuable  agent  ui  the  prevention  and  treat- 
ment of  bronchial  affections,  nor  can  we  overlook  the  fact  that  in  most 
American  homes  the  hving-rooms  are  overheated  and  are  ill  ventilated 
during  the  autumn  and  winter.  This  condition  is  not  conducive  to 
vigorous  and  healthy  growth.  On  the  other  hand,  chnical  experience 
forces  the  behef  upon  us  that  infants  and  children  who  are  put  out  in  a 
cold,  damp,  and  dust-laden  air,  with  a  northerly  or  northwest  wind 
blowing,  are  not  infrequently  attacked  by  bronchitis.  In  our  rigorous, 
northerly  chmate  there  are  stormy  days  in  the  fall  and  winter  when 
prudence  and  common  sense  would  suggest  caution  in  the  matter  of 
taking  children  outdoors.  It  is  frequently  a  difficult  matter  for  the 
physician  to  decide,  and  it  becomes  much  more  difficult  when  left  to  the 
discretion  of  the  nursery-maid.  Infants  and  children  who  are  chilled 
so  that  they  become  cold  and  blue,  or  those  who  are  wheeled  against 
the  path  of  strong  wind  or  a  cloud  of  dust,  are  not  benefited  by  their 
outing.  I  think  there  must  be  a  middle  ground,  and  believe  that  while 
fresh  air  is  beneficial,  undue  exposure  may  be  harmful.  Much  will 
depend  upon  the  individual  constitution  and  reaction  of  the  child,  and 
general  principles  of  procedure  must  be  modified  according  to  individual 
circumstances. 

During  the  severest  weather  infants  may  receive  their  airing  in- 
doors with  the  windows  wide  open.  The  children  should  be  dressed  in 
their  outdoor  clothes.  Those  who  are  accustomed  to  sleep  outdoors  in 
fair  weather  may  sleep  indoors  with  the  wmdow  open  wide,  thus  secur- 
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ing  all  the  benefits  of  the  fresh  air  and  still  be  sheltered  from  the  wind. 
A  room  with  a  southern  exposure  is  preferable. 

There  is  no  known  prophylactic  measure  for  the  prevention  of 
bronchitis  which  accompanies  or  follows  measles,  whooping-cough,  and 
some  of  the  other  acute  infections.  For  instance,  in  measles  the 
bronchitis  is  due  to  the  invasion  of  the  bronchial  tubes  by  the  morbili- 
form  eruption;  the  so-called  enanthem  of  the  bronchial  mucosa  is  an 
inevitable  part  of  the  disease  process.  That  fresh  air,  well-ventilated 
rooms,  and  frequent  change  o^  position  in  bed  may  prevent  capillary 
bronchitis  and  bronchopneumonia  is  a  fact  that  is  attested  by  most 
clinicians,  though  in  rachitic,  weakly,  and  poorly  nourished  children 
B.11  of  our  present  measures  of  prophylaxis  will  sometimes  fail. 

Treatment. — Hygiene. — The  room  should  be  large  and  ventilated 
in  such  a  way  that  no  draft  strikes  the  child.  The  air  should  be  fresh, 
but  not  necessarily  cold,  a  temperature  of  65°  being  preferable.  Gas 
stoves  must  be  condemned,  because  of  the  large  oxygen  consumption 
and  the  possibility  of  gas  leakage. 

If  more  than  one  sleeping  apartment  is  at  the  disposal  of  the  pa- 
tient, he  should  be  carried  from  one  room  to  another  every  two  or 
three  hours,  so  that  one  may  be  thoroughly  aired  while  the  other  is 
being  occupied  by  the  patient. 

The  child  should  be  kept  in  bed  in  all  severe  cases,  and  in  the  mild 
ones  for  the  first  few  days. 

Dietetic. — Whenever  possible,  fluids  should  be  pushed.  In  younger 
infants  the  diet  may  be  reduced,  and  in  older  children  the  heavier 
proteid  food  and  all  indigestible  articles  of  diet  should  be  avoided.  If 
the  digestive  tract  is  not  involved,  and  if  the  appetite  at  the  end  of 
several  days  returns,  it  is  inadvisable  to  restrict  the  diet  too  stringently. 
The  importance  of  maintaining  the  child's  nutrition  must  not  be  lost 
sight  of,  because  we  are  justified  in  feeling  that  a  normal  resistance  thus 
established  tends  to  an  early  restoration  to  health,  and  also  prevents 
complications. 

Baths. — Mothers  and  nurses  frequently  are  opposed  to  immersing 
these  patients  in  water.  It  is  a  matter  of  experience,  however,  that 
a  warm  or  hot  bath  (98°  to  100°  F.),  if  given  early  in  the  disease,  is 
of  benefit.  It  acts  as  a  diaphoretic,  frequently  tranquillizes  the  child, 
and  it  has  been  suggested  that  it  may  assist  in  the  elimination  of  tox- 
ins through  the  skin.     It  also  aids  in  the  reduction  of  the  temperature. 

Local  A  p plications. — Continental  physicians  frequently  recommend 
the  use  of  the  moist  compress,  the  so-called  Priessnitz  application.  A 
towel  or  a  linen  cloth,  which  has  been  folded,  is  dipped  in  water  at 
70°  F.,  or  it  is  sometimes  advisable  to  have  the  water  5°  F.  warmer, 
especially  where  the  child  resents  the  colder  water.  The  chest  is 
completely  enveloped,  both  front  and  back,  in  this  compress,  which  is 
in  turn  covered  with  a  dry  flannel.  These  compresses  may  be  changed 
every  two  or  three  hours.  They  act  by  reducing  temperature,  are 
more  or  less  counterirritant,  and,  on  accounX  of  the  influence  of  cool 
water  on  the  skin,  induce  deeper  respiration. 
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Poultices  of  various  kinds,  cotton  jackets,  and  the  paste-Kke  prepa- 
rations nowadays  so  commonly  employed,  have  no  serious  indication, 
and  in  young  and  weakly  children  often  do  harm  by  interference  with 
respiration. 

Warm  camphorated  oil  is  probably  an  indifferent  remedy,  though 
not  infrequently  one  notices  that  older  children  are  grateful  for  its  use. 
Antitussin,  well  rubbed  into  the  chest,  seems  at  times  to  diminish  the 
severity  of  the  cough.  In  a  recent  paper  Rachford  has  recommended 
drug  inunctions  in  bronchial  affections.  The  following  combination 
he  thinks  is  efficacious: 

]^.     Guaiacol oss  to  oj 

Olei  gaultherise 5  j 

Lanolin o  j 

Bisulphate  of  quinin  (oj)  may  be  added  to  this  prescription. 

Rachford  confidently  beheves  that  these  drugs  are  absorbed  from 
the  skin,  and  he  has  shown  their  presence  in  the  urine. 

Inhalations. — In  those  cases  which  are  characterized  by  a  dry, 
irritating  cough,  and  where  the  examination  of  the  chest  reveals  many 
dry  rales,  with  Httle  or  no  secretion,  the  inhalation  of  steam  seems  to 
give  relief.  The  oil  of  eucalj^tus,  turpentine,  creasote,  compound 
tincture  of  benzoin,  or  spirits  of  camphor  may  be  added  to  the  boiHng 
water.  Prolonged  steaming  of  a  room  renders  it  close  and  stuffy  and 
often  tends  to  make  the  child  uncomfortable.  The  inhalation  should 
not  be  employed  continuously,  but  better  intermittently.  The  chil- 
dren need  not  only  moist  air,  but  also  fresh  air.  For  this  reason  it  is 
advisable  to  carry  children  frequently  from  one  room  to  another,  as 
has  already  been  mentioned. 

Hot  Drinks. — Hot  drinks  may  be  given  to  older  children.  Heated 
milk,  to  which  Seltzer  or  some  other  carbonated  water  has  been  added, 
frequently  allays  cough  and  brings  rehef . 

Medicinal. — The  milder  cases  of  tracheobronchitis  require  Httle 
or  no  medication.  As  a  rule,  these  children  do  best  if  they  are  kept  in 
bed  and  given  hot  baths  and  hot  drinks.  In  those  cases  where  there  is 
some  temperature,  several  doses  of  acetyl-salicylic  acid  (aspirin)  cer- 
tainly render  the  patients  more  comfortable  and  allay  restlessness. 
Similarly,  minute  doses  of  one  of  the  coal-tar  preparations,  preferably 
phenacetin  or  antipyrin  (3^  to  2-grain  doses),  reduce  temperature  and 
quiet  cough. 

During  the  early  stages  of  the  disease  a  diaphoretic  mixture  of 
citrate  of  potassium,  sweet  spirits  of  niter,  with  i-  or  2-drop  doses  of 
the  wine  of  ipecac,  offers  a  rational  though  not  a  specific  remedy.  For 
those  cases  in  which  there  is  persistent  irritating  cough,  which  wears 
out  the  child's  strength  and  prevents  sleep,  some  sedative  remedy  is 
usually  called  for.  Sometimes  the  pharjTix,  nasopharynx,  or  larynx  is 
the  seat  of  irritation,  and  local  treatment  seems  to  give  reHef.  The 
instillation,  drop  by  drop,  of  an  adrenalin  solution,  i  :  5000  to  i  :  8000, 
into  the  nostrils  bathes  the  nasopharynx  and  pharynx,  and  frequently 
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relieves  cough.  Similarly  the  yellow  liquid  vaselin  (Cheeseborough's) 
lubricates  the  irritated  mucous  membrane  and  diminishes  coughing. 
The  colorless  liquid  vaselin  is  bleached  and  usually  contains  free  acid, 
rendering  it  less  valuable  as  a  local  apphcation.  The  lar^^ngeal  and 
tracheal  cough  is  relieved  by  inhalations  and  sedatives. 

As  sedatives,  the  coal-tar  products  already  referred  to  sometimes 
sufl&ce.  It  must  not  be  forgotten  that  a  certain  amount  of  coughing 
and  expectoration  is  nature's  way  of  ridding  the  bronchi  of  a  pathologic 
secretion.  It  is  only  when  the  cough  is  excessive  that  sedatives  are 
called  for. 

Tincture  of  belladoima,  in  i-  or  2-minim  doses,  acts  in  some  cases 
as  a  sedative,  and  is  usually  well  borne  by  children,  though  occasion- 
ally after  the  administration  of  several  doses  toxic  symptoms  are  ob- 
served. The  fluidextract  of  hyoscyamus,  in  doses  of  |-  to  -g-  of  a 
minim,  is  preferred  by  some  clinicians,  particularly  R.  Fischl.  He 
says  it  may  be  given  in  relatively  large  doses  and  is  well  borne,  and 
frequently  diminishes  the  cough.  Hyoscyamus  and  belladonna  have 
the  advantage  that  they  do  not  constipate.  The  tincture  of  hyoscya- 
mus may  be  used  in  doses  from  i  to  5  minims. 

As  a  general  rule,  opium  should  not  be  given  to  children  in  a  routine 
way,  but  very  often  where  the  cough  is  harassing  nothing  remains  but 
to  give  minute  doses  of  opium  in  some  form  or  another.  The  follow'jig 
table  from  Holt  illustrates  the  dosage  of  the  various  preparations  of 
opium : 


I  MOXTH 


Paregoric  

Deodorized  tincture 
Dover's  powder .  .  .  . 

Morphin 

Codein 


gr- 


300 


3  Months 


m  ij 

TIC  TO 

gr.  tV 

gr 

g'^-  2  0  o' 


Toff 


I  Year 


njj  v-x 

gr-i-i 
gr.  2^7 
gr.  sV 


5  Years 


rva  xxx-xl 

m  ij-iij 
gr.  ij-iij 

gr.  To^lTT 

gr.iW 


Heroin  hydrochlorate  may  be  given  in  doses  of  -g-g-g-  to  -fwo  of  a  grain 
for  children  from  one  to  three  years  old. 

Of  this  group  of  opium  derivatives,  paregoric  and  Dover's  powder 
are  probably  the  most  frequently  used.  The  Dover's  powder  is  some- 
what difficult  to  administer,  on  account  of  its  disagreeable  bitter  taste, 
but  is  frequently  combined  with  phenacetin.  Paregoric  is  more  readily 
given  and  more  pleasant  to  the  taste.  Morphin  is  rarely  required, 
and  should  not  be  used  in  children  under  two  years  of  age,  unless  it  is 
absolutely  necessary. 

The  administration  of  opium,  whatever  the  nature  of  the  prepara- 
tion may  be,  should  be  carefully  controlled. 

Parents  and  nurses  should  be  warned  that  opium  in  some  form  is 
being  administered,  and  if  it  produces  drowsiness  its  use  should  be  dis- 
continued until  the  child  has  fully  awakened. 

As  a  general  rule,  it  is  better  not  to  combine  preparations  of  opium 
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with  cough  mixtures.  It  is  a  far  better  plan  to  have  this  powerful 
drug  put  up  in  the  form  of  powders  or  in  simple  solution,  so  that  the 
frequency  of  dosage  shall  be  regulated  by  the  reaction  of  the  patient. 

The  spirits  of  chloroform  (i-  or  2 -drop  doses)  is  prescribed  exten- 
sively by  EngHsh  physicians,  either  alone  or  in  combination  with  other 
drugs  as  a  sedative  remedy  for  cough. 

Expectorants. — So  far  as  the  use  of  expectorant  and  emetic  drugs  is 
concerned,  after  a  long  experience  one  becomes  somewhat  skeptical  of 
their  real  value.  It  is  doubtful  whether  these  drugs  shorten  the  in- 
tensity of  the  cough  or  diminish  the  tendency  to  compHcations  in  acute 
bronchitis.  Exceptionally  it  is  true  that  in  certain  cases,  where  symp- 
toms of  suffocation  are  present,  an  emetic  drug  pushed  to  the  point  of 
vomiting  reheves  the  tubes  of  tenacious  mucus  and  breathing  becomes 
less  difficult.  Frequently  vomiting  does  not  occur  even  after  the  ad- 
ministration of  several  doses  of  the  emetic,  and  one  cannot  overcome 
the  feeling  that  the  drug  which  was  intended  for  an  emetic  is  acting  as 
a  depressant.  TickHng  the  fauces  with  a  cotton  swab  is  frequently  an 
efficient  method  of  producing  emesis,  and  when  this  method  is  success- 
ful it  fulfils  every  therapeutic  indication. 

As  an  expectorant,  the  syrup  of  ipecac  may  be  given  in  i-  to  5-drop 
doses,  and  the  wine  in  ^-  to  2-drop  doses;  as  an  emetic,  dram  doses 
may  be  given  every  fifteen  minutes  until  vomiting  occurs.  Antimony 
and  potassium  tartrate  (tartar  emetic)  may  be  given  in  doses  of  yw^  to 
Y^o  of  3,  grain  as  an  expectorant.  It  should  not  be  used  as  an  emetic 
in  children.  Apomorphin  hydrochlorate  in  doses  of  yws  to  -^\-^  of  a 
grain  seems  to  Hquefy  the  mucus  and  its  administration  tends  to  pro- 
mote expectoration,  but  it  is  powerfully  depressant,  and  emetic  doses 
should  be  avoided  in  children. 

Ammonium  chlorid  is  a  stimulating  expectorant  and  may  be  given 
in  doses  of  34  grain  for  each  year  of  the  child's  age.  The  syrup  of 
senega  (5  to  10  minims)  or  the  fluidextract  (i  to  5  minims)  may  be 
given  as  a  stimulating  expectorant  in  the  last  stages  of  bronchitis.  The 
syrup  of  squills  in  2-  to  lo-drop  doses  is  an  old  and  frequently  used 
expectorant.  The  compound  syrup  of  squills,  which  contains  ^  of  a 
grain  of  tartar  emetic  to  each  half  ounce,  is  too  powerful  as  an  emetic 
and  too  depressing  a  preparation  to  be  used  in  young  children. 

Cathartics. — The  use  of  cathartic  drugs  may  become  necessary  if 
constipation  is  present.  It  is  customary  to  give  a  cathartic  drug  at 
the  onset  of  the  disease.  The  persistent  use  of  cathartics  without 
reference  to  the  condition  of  the  bowels  is  to  be  deprecated.  The  tra- 
ditional feeling  that  cathartics  should  be  administered  to  rid  the  or- 
ganism of  mucus  from  the  bronchial  tubes,  or  to  eliminate  mucus  which 
has  been  swallowed,  has  no  foundation  in  the  pathology  of  this  disease. 
The  protracted  use  of  laxative  drugs  acts  as  an  irritant  and  predisposes 
the  mucous  membrane  of  the  bowel  to  secondary  infection,  disorders 
digestion,  and  materially  interferes  Vvdth  the  much  to  be  desired  nutri- 
tion of  the  child. 

But,  after  all  has  been  said,  it  seems  important  again  to  emphasize 
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the  fact  that  acute  bronchitis  is  a  self-Hmited  disease,  that  prophylaxis 
is  more  important  than  any  attempt  to  cure,  and  that  no  specific  plan 
of  treatment  is  kno^\^l.  In  all  cases  the  management  is  symptomatic 
and  hygienic.  A  moderate  amount  of  warmth,  a  well-ventilated  room, 
the  reduction  of  the  patient's  temperature,  the  alle\'iation  of  distressing 
cough,  and  the  maintenance  of  bodily  strength  and  nutrition  are  the 
important  elements  in  treatment.  In  this  affection,  as  in  many  others 
which  befall  infants  and  young  children,  over-medication  and  over- 
treatment  are  more  productive  of  harm  than  good. 

CHRONIC  BRONCHITIS 

Chronic  bronchitis  may  be  the  result  of  or  may  follow  an  attack  of 
acute  bronchitis,  or  the  chronic  form  may  develop  insidiously,  without 
any  acute,  well-marked  stage.  The  difference  between  the  two  forms 
depends  less  on  a  variation  in  symptoms  than  upon  the  duration  and 
persistence  of  the  disease.  Not  infrequently  a  chronic  bronchitis 
depends  upon  a  congenital  or  an  acquired  heart  disease.  Under  these 
circumstances  bronchitis  is  a  manifestation  of  passive  congestion  of  the 
lungs. 

Tuberculous  processes  may  at  times  run  the  course  of  a  chronic 
bronchitis.  In  these  cases,  however,  percussion  may  indicate  dullness 
at  the  apex,  or  physical  signs  give  evidence  of  infiltration  in  other  parts 
of  the  lung.  In  tuberculosis,  too,  there  are  febrile  manifestations;  in 
many  cases  the  sputum  may  be  obtained  for  examination,  and  the 
various  tuberculin  skin  manifestations  may  give  evidence  of  tuber- 
culosis. 

In  children  chronic  pleurisy  with  obHteration  of  the  pleural  cavity 
and  rachitic  malformations  of  the  chest  may  cause  bronchitis,  because 
they  alter  the  circulatory  conditions  in  the  lungs.  Children  with  the 
so-called  "exudative  diathesis,"  manifested  by  eczema,  enlarged  glands, 
including  enlargement  of  the  pharyngeal  tonsils  and  the  thymus  gland, 
may  suffer  from  chronic  bronchitis.  Furthermore,  those  suffering 
from  severe  anemia,  congenital  s}^hilis,  rachitis,  or  chronic  kidney 
disease,  or  dehcate  children  suffering  from  more  or  less  malnutrition, 
are  very  often  subjects  of  chronic  bronchitis. 

Sometimes  a  protracted  pertussis  is  associated  with  a  profuse,  per- 
sistent bronchitis,  and  the  undertying  pertussis  fails  to  be  recognized. 
This  is  frequently  true  when  whooping-cough  is  atypical.  Or  the 
chronic  bronchitis  may  set  in  during  the  last  stage  of  whooping- 
cough,  and  may  continue  for  months  after  the  primary  disease  has 
!«  disappeared.     Similarly,  bronchitis  may  be  a  manifestation  of  measles, 

bronchitis  continuing  for  weeks  or  months  after  the  measles  has  sub- 
sided. 

In  chronic  bronchitis  the  process  is  nearly  always  diffuse  and  bi- 
lateral. The  large  and  middle-sized  tubes  are  most  frequently  in- 
volved, though  the  process  may  extend  to  the  smaller  bronchi,  giving 
all  the  clinical  e\-idence  of  a  fine  bronchitis. 

In  cases  of  long-continued  diffuse  bronchitis  emphysema  is  not  un- 
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common  and  bronchiectasis  may  occur.  In  the  severest  forms  dilata- 
tion of  the  right  heart  and  venous  congestions  of  other  organs  may  take 
place. 

The  symptoms  are  practically  those  already  described  under  acute 
bronchitis.  Cough  is  the  most  prominent  symptom.  The  physical 
signs  of  emphysema  may  be  ehcited  in  the  protracted  or  more  severe 
cases.  In  rare  cases  clubbing  of  the  fingers  is  noticed.  Acute  exacer- 
bations sometimes  occur,  occasionally  with  sHght  fever. 

Prophylaxis. — Every  possible  means  should  be  employed  to  build 
up  these  little  patients  who  are  subject  to  bronchitis  and  cough.  The 
food  should  be  of  the  most  nutritious  kind.  Such  children  should  have 
frequent  baths  followed  by  cool  sponging.  The  atmosphere  should  be 
free  from  dust,  moderately  warm,  and  not  too  dry.  If  adenoids  give 
rise  to  obstruction,  or  if  the  phar^mgeal  tonsils  are  large,  interfering 
with  respiration,  their  removal  is  ad\dsed  as  a  prophylactic  measure. 

Climatic  Treatment. — Children  suffering  from  chronic  bronchitis 
are  often  reheved  simply  by  sending  them  for  a  season  or  two  to  a  dry, 
warm  chmate,  where  they  may  be  outdoors.  Southern  CaHfomia, 
Florida,  or  the  resorts  in  Mississippi,  along  the  Gulf  of  Mexico,  are  in 
much  favor  during  the  winter  season.  One  should  avoid  sending  the 
children  too  far  south  on  account  of  the  enervating  cHmatic  conditions 
which  set  in  during  the  early  part  of  April.  There  seems  to  be  quite  a 
difference  of  opinion  whether  these  patients  do  best  in  the  mountains 
or  at  the  seaside.  As  a  rule,  the  mountain  resorts  are  too  cold  during 
the  winter  months,  though  the  southern  Alleghenies  and  the  southern 
slope  of  the  Pyrenees  and  the  Alps  offer  an  exception.  If  possible, 
an  inland  resort  should  be  selected,  though  high  elevations  should  be 
avoided,  especially  for  the  asthmatic  cases.  The  dry,  arid  regions  of 
Arizona  and  New  Mexico  are  sometimes  beneficial. 

Medicinal  Treatment. — Creasote  in  i-  to  3-drop  doses  is  believed 
to  be  beneficial  to  these  patients.  Cod-liver  oil  in  dram  doses,  three 
times  a  day,  is  very  often  the  most  satisfactory  remedy  that  can  be 
found.  In  those  cases  in  which  the  bronchitis  is  characterized  by  dry- 
ness, the  iodid  of  sodium  (i-  to  2-grain  doses)  or  the  syrup  of  the  iodid 
of  iron  (in  i-  to  lo-drop  doses)  is  frequently  administered  with  advan- 
tage. In  the  dry  forms  ipecac,  apomorphin,  and  the  ammonium  prep- 
arations may  be  tried. 

Inhalations  containuig  eucalyptus,  terpin  hydrate,  creasote,  tur- 
pentine, and  a  variety  of  similar  drugs,  sometimes  offer  relief. 

In  cases  of  chronic  bronchitis  with  marked  secretion  six  or  eight 
pieces  of  blotting-paper,  distributed  in  various  parts  of  the  sick-room, 
are  moistened  with  2  or  3  drops  each  of  the  following  mixture: 

Menthol, 

Eucalyptol ■ aa  2.5  (40  minims) 

Olei  terebinthinae, 

Olei  juniperi, 

Olei  pini  pumilis aa  5.0  (75  minims) 

When  the  cough  is  persistent,  disturbing  the  child's  sleep,  some 


272  DISEASES   OF   THE   RESPIRATORY   SYSTEM 

sedative  must  be  used.  Hyoscyamus  and  belladonna  may  be  used  in 
the  following  dosage:  The  tincture  of  hyoscyamus  (i  to  5  minims), 
the  fluidextract  of  hyoscyamus  (|-  to  -g^  minim),  the  tincture  of  bella- 
donna (i  to  10  minims),  the  powdered  extract  of  belladonna  (^V  grain 
for  one  year,  y-  grain  for  two  years,  3V  grain  for  three  years).  If  these 
fail  to  reUeve  cough,  one  of  the  preparations  of  opium  or  an  opium 
alkaloid  may  be  tried.     (See  table  on  page  268  for  opium  dosage.) 

In  all  cases  of  secondary  bronchitis  the  primary  condition  should  be 
treated.  The  heart  or  kidney,  if  at  fault,  should  receive  attention; 
rachitic  children  and  those  suffering  from  malnutrition  should  be 
placed  upon  proper  diet  and  treatment. 

Respiratory  Exercises. — Respirator}^  exercises  are  sometimes  in- 
valuable in  the  treatment  of  this  form  of  protracted  bronchitis.  Exer- 
cises in  which  dumb-bells  are  used,  or  Sargent's  or  Sander's  apparatus, 
increase  the  dimensions  of  the  chest,  thoroughly  ventilate  the  lungs, 
and  help  in  the  general  physiologic  processes  of  respiration  and  circula- 
tion primarily,  and  the  up-building  processes  of  the  body  secondarily. 
Respiratory  exercises  are  best  given,  at  least  at  the  onset,  by  one  who 
thoroughly  understands  their  appUcation.  Later  on  the  mother  or 
nurse  may  learn  to  give  them. 

The  underlying  principles  of  respiratory  gymnastics  should  provide 
that  the  patient  take  deep,  regular  breaths,  about  as  frequently  as  nor- 
mal breathing.  Sometimes  this  may  produce  coughing,  but  this  is  not 
always  unfavorable,  as  it  is  accompanied  by  forcible  expiration,  assists 
in  the  expulsion  of  mucus,  and  in  turn  permits  of  more  easy  access  of 
air  through  the  bronchi.  These  exercises  at  first  maybe  taken  for  five 
minutes  three  times  a  day.  Of  course,  it  goes  without  saying  that  if 
there  is  an  acute  inflammatory  process  in  the  lung  or  pleura,  or  a  hemor- 
rhagic expectoration,  or  severe  pain,  the  exercises  should  be  omitted. 
In  older  patients  who  are  out  of  bed,  deep  breathing  exercises  may  be 
employed.  With  extension  of  the  arms  the  patient  is  instructed  to 
take  a  deep  breath,  and  with  the  arms  falling  toward  the  body,  the 
patient  is  instructed  to  expel  the  air. 

These  patients  may  also  ascend  stairs  or  climb  hills;  the  ascent 
should  be  very  slow,  and  inspiration  and  expiration  should  be  timed 
with  the  chmbing  process. 

The  practical  carrying-out  of  these  exercises  permits  of  numerous 
modifications,  a  detailed  description  of  which  need  not  be  entered  into 
here. 

The  breathing  of  compressed  air  in  pneumatic  cabinets  is  no  longer 
in  general  use,  though  it  is  still  sometimes  recommended. 

Posture. — In  some  cases  that  are  characterized  by  excessive  bron- 
chial secretion  some  benefit  is  derived  by  arranging  the  posture  of  the 
patient  so  that  the  head  hes  at  a  lower  level  than  the  body.  This  is 
best  accompKshed  by  elevating  the  foot  of  the  bed  and  by  taking  away 
the  pillow  entirely,  or  by  using  one  that  is  ver>^  small. 

a--Ray  Therapy. — Schilling  (Nuremberg),- after  a  large  experience, 
is  very  enthusiastic  about  the  treatment  of  bronchial  asthma  and 


DISEASES   OF  THE   RESPIRATORY   SYSTEM   IN   CHILDREN  273 

chronic  bronchitis  by  the  use  of  the  Rontgen  rays.  The  expectoration, 
he  says,  diminishes  and  the  asthmatic  attacks  disappear  entirely.  His 
most  striking  results  were  in  children. 

BRONCHOPNEUMONIA 

Bronchopneumonia  is  nearly  always  a  secondary  disease.  It 
occurs  frequently  after  bronchitis  or  as  a  compHcation  of  the  intestinal 
infections,  or  it  may  be  associated  \vith  the  acute  exanthematous  dis- 
eases, diphtheria  or  pertussis,  or  it  may  occur  during  the  course  of 
typhoid,  or  any  disease  of  bacterial  origin.  Frequently  it  occurs  in 
cachectic  infants.  On  autopsy  it  is  found  as  a  terminal  condition  of 
marasmus  or  some  nutritional  disorder.  Nearly  all  new-born  infants 
who  die  of  septic  infections  show  bronchopneumonic  foci  post  mortem. 
In  the  so-called  "grippe"  infections,  which  are  manifested  by  catarrhal 
symptoms  of  the  upper  respiratory  tract,  bronchopneumonia  is  not  an 
infrequent  compU cation. 

The  infective  process  may  descend  along  the  mucous  membrane  of 
the  bronchial  tubes  until  the  finest  tubules  are  involved ;  extending  still 
further  into  alveoH,  a  bronchopneumonic  focus  is  produced.  Or  the 
micro-organism  may  be  caught  up  by  the  moist  mucous  surfaces  of  the 
nose,  mouth,  and  throat,  especially  the  tonsils,  and  from  these  situa- 
tions may  find  access  to  the  lymph-vessels,  and,  following  this  route, 
the  infecting  material  may  gain  entrance  to  the  bronchial  glands,  the 
lungs,  and  the  pleura. 

The  disease  is  most  prevalent  among  children  whose  sanitary  en- 
vironments are  bad,  and  among  those  who  have  been  enfeebled  by 
previous  disease,  such  as  rickets,  chronic  indigestion,  syphiHs,  and 
tuberculosis.  In  institutions  where  large  numbers  of  children  are 
cared  for,  bronchopneumonia  frequently  occurs  in  epidemic  form. 

Types  of  Bronchopneumonia. — The  physical  findings  as  well  as  the 
clinical  manifestations  of  this  disease  vary  within  somewhat  wide  Hmits. 
The  t\T3e  of  the  disease  depends  upon  the  extent  of  the  consohdation, 
the  number,  size,  and  distribution  of  the  mflammatory  areas.  The 
following  varieties  are  usually  described: 

1.  Acute  bronchitis  of  the  small  tubes  (the  so-called  capillary 
bronchitis).  In  this  variety  there  is  no  physical  sign  of  consohdation 
in  any  part  of  the  lung.  Sibilant  rales,  with  coarse  and  fine  crepitant 
rales,' are  distributed,  as  a  rule,  over  both  lungs.  One  lung  alone  may 
be  involved.  The  sibilant  rales  are  due  to  congestion  and  swelling  of 
the  mucous  membrane  of  the  larger  and  smaller  tubes.  Those  areas 
over  which  a  feeble  respiratory  murmur  is  heard  may  be  interpreted 
as  areas  of  congestion. 

2.  Small  disseminated  areas  of  bronchopneumonia  are  characterized 
by  small  foci  of  consohdation.  These  do  not  give  rise  to  dullness  on 
percussion.  As  a  rule,  vocal  fremitus  is  not  ehcited.  On  auscultation 
one  hears  crepitant  rales  and  exaggerated  or  bronchovesicular  breath- 
ing over  the  disseminated  foci. 

3.  In  the  third  form  one  has  to  do  with  more  or  less  massive  areas 
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of  consolidation.  The  percussion  note  is  dull  over  a  considerable  part 
of  a  lobe,  or  even  an  entire  lobe  may  be  involved.  Vocal  fremitus  in 
these  cases  is  increased  and  bronchial  breathing  is  elicited  on  ausculta- 
tion, and  fine,  moist,  crepitating  rales  may  be  heard  over  the  involved 
lung,  though,  as  a  rule,  when  hepatization  is  complete  tubular  breath- 
ing alone  is  heard  and  the  rales  disappear  from  the  affected  area.  The 
portions  of  the  lung  not  involved  in  the  pneumonic  processes  give  the 
signs  of  bronchitis. 

Prophylaxis. — Prophylaxis  consists  in  the  early  treatment  of  every 
case  of  acute  tracheobronchitis,  and  all  catarrhal  conditions  of  the 
upper  respiratory  tract,  whether  primary  in  origin  or  compKcating 
some  acute  infectious  disease.  If  the  infant  is  suffering  from  a  bronchi- 
tis, the  directions  already  laid  down  for  the  treatment  of  this  disease 
should  be  followed.  These  children  should  not  be  taken  outdoors,  and 
should  be  kept  in  an  atmosphere  free  from  dust.  If  the  child  is  suffer- 
ing from  a  nasopharyngitis,  careful  toilet  of  the  nose  should  be  per- 
formed with  regularity,  which  consists  of  cleansing  the  nostrils  with  a 
warm  normal  salt  solution  or  a  weak  adrenalin  solution  (i  :  10,000  to 
I  :  6,000),  care  being  taken  not  to  inject  the  fluid  with  any  considerable 
force,  lest  the  infecting  material  be  forced  into  the  middle  ear.  This 
may  be  followed  in  a  half  hour  to  an  hour  by  the  instillation  of  warm 
liquid  vaselin,  or  a  10  per  cent,  borated  vasehn  ointment,  or  men- 
tholated vaselin  (i  grain  to  the  ounce). 

Children  suffering  from  bronchopneumonia  should  be  isolated.  In 
hospitals  and  institutions  children  attacked  with  bronchopneumonia 
should  be  removed,  wherever  possible,  from  crowded  wards,  and  in- 
dividual prophylaxis  should  be  instituted.  Each  infant  should  be 
provided  with  its  own  utensils,  such  as  dishes,  thermometer,  toilet 
articles,  as  brush,  comb,  soap,  washrag,  towel,  absorbent  cotton,  pow- 
der, vaselin,  tongue  spatula,  and  all  discharges  from  the  nose  and  throat 
should  be  disinfected,  or,  what  is  better,  should  be  collected  on  cheese- 
cloth or  cotton  and  burned. 

As  has  already  been  indicated,  infants  suffering  from  rickets,  mal- 
nutrition, and  gastro-intestinal  diseases  fall  an  easy  prey  to  broncho- 
pneumonia. For  this  reason  the  prevention  of  these  diseases  and  their 
speedy  and  effectual  treatment  when  they  have  arisen  are  important 
factors  in  the  prophylaxis  of  pulmonary  complications.  Important, 
too,  is  the  proper  sanitation  of  the  dwelling-rooms.  They  should  be 
free  from  dust  and  from  noxious  gases.  A  room  into  which  small 
quantities  of  coal-gas  are  continually  escaping  is  rendered  unsafe, 
threatening  the  infant  with  respiratory  compUcations.  Rooms  which 
are  continuously  overheated  and  which  are  characterized  by  extreme 
dryness  predispose  infants  to  respiratory  attacks.  The  temperature 
of  the  living-rooms  is  most' acceptable  at  65°  to  68°  F.,  and  during  the 
winter,  when  the  fires  are  providing  warmth,  pans  of  water  suitably 
placed  near  the  stove  or  radiator  should  have  a  place  in  every 
nursery. 

Those  who  are  suffering  from  bronchitis  should  have  their  position 
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frequently  changed  in  bed,  or  should  be  picked  up  and  held  or  carried, 
so  as  to  avoid  hypostasis  and  atelectasis. 

Treatment. — There  is  no  specific  treatment  for  bronchopneumonia. 
A  specific  serum  is  much  to  be  desired,  but  so  many  different  micro- 
orgam'sms  are  capable  of  producing  the  disease,  and,  as  a  rule,  the  nature 
of  infection  in  an  individual  case  is  so  difficult  to  establish  during  the 
life  of  the  patient,  that  at  present  we  may  feel  Httle  encouraged  from 
this  line  of  therapy.  All  the  methods  of  abortive  treatment  in  the  past 
have  failed  and  the  much-vaunted  drugs  which  were  employed  for  this 
purpose  have  been  abandoned.  CHnicians  no  longer  discuss  quinin, 
veratrum  viride,  or  any  other  drug  for  the  abortive  eft'ect. 

Open-air  Treatment. — There  is  no  more  important  element  in  the 
treatment  of  bronchopneumonia  than  fresh  air  and  perfectly  ventilated 
rooms.  Sufiicient  experience  has  been  accumulated  to  con\dnce  the 
most  skeptical  that  bronchopneumonia  treated  by  providing  for  an 
abundance  of  fresh  air  is  an  accepted  form  of  treatment.  I  befieve  in 
this  procedure  for  most  cases,  though  I  think  it  must  have  its  Hmita- 
tions.  I  cannot  join  with  those  enthusiasts  who  would  place  any  and 
every  baby  on  the  roof  of  the  hospital  in  zero  weather.  Common  sense, 
the  individual  control  of  the  patient,  and  the  unprejudiced  interpreta- 
tion of  the  reaction  to  the  treatment  should  govern  the  physician  in 
the  selection  of  this  method.  Young  and  delicate  infants  bear  extreme 
cold  poorly,  and,  after  all,  one  may  rightfully  ask  what  greater  benefit 
will  result  from  a  current  of  cool  fresh  air  which  is  50°  or  60°  F.  than 
from  a  similar  current  of  air  which  has  a  temperature  of  20°  to  zero°  F. 

Diet. — Infants  as  well  as  adults  suffer  from  anorexia  during  the 
acute  stage  of  pulmonary  disease.  Nevertheless,  the  feeding  is  of 
considerable  importance.  Young  infants  who  are  at  the  breast  should 
be  encouraged  to  draw  out  the  milk.  Frequently,  however,  on  account 
of  the  dyspnea  or  the  severe  prostration,  this  is  impossible.  In  these 
cases  it  is  advisable  to  pump  the  milk  from  the  breast  and  to  feed  it  to 
the  infant  in  small  doses  with  a  spoon  or  medicine-dropper. 

In  older  children  milk  which  has  been  diluted  with  an  equal  part  of 
water,  broth,  eggs  in  Hquid  form,  buttermilk,  orange  juice,  particularly 
if  constipation  be  present,  and  beef  juice,  may  be  tried.  Sometimes  it 
is  advantageous  to  peptonize  the  milk.  The  proprietary  preparations 
of  powdered  casein,  such  as  nutrose,  plasmon,  and  others,  have  distinct 
nutritive  value,  if  combined  with  other  foods. 

In  feeding  young  infants,  especially  those  who  refuse  food,  it  has 
seemed  to  me  better  to  give  small  quantities  frequently,  2  or  4  ounces 
t\Q,ry  two  hours  during  the  day,  than. to  attempt  to  give  larger  quan- 
tities once  in  three  or  four  hours. 

Hydrotherapy  and  Antipyretics. — It  may  be  questioned  whether  it 
is  wise  to  adopt  too  strenuous  a  plan  for  the  reduction  of  temperature 
in  bronchopneumonia.  Certainly  the  antipyretic  drugs  have  fallen 
into  well-merited  disuse.  No  chnician  of  reputation  would  care  to  be 
quoted  as  having  given  one  of  the  coal-tar  drugs  continuously  through- 
out an  attack  of  pneumonia. 
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A  moderate  temperature  of  102°  to  103°  F.  requires  no  vigorous 
treatment.  It  has  been  suggested  that  recovery  occurs  more  promptly 
in  cases  where  a  moderate  temperature  is  present  than  in  those  charac- 
terized by  low  temperatures.  It  is  thought  that  in  the  cases  produced 
by  pneumococci  the  occurrence  of  crisis  or  even  an  early  lysis  is  inti- 
mately associated  with  salt  metabohsm,  particularly  the  retention  of 
sodium  chlorid.  In  patients  who  ehminate  considerable  sodium 
chlorid  through  the  urine  and  run  a  low  temperature,  it  is  found  that 
the  termination  is  delayed  and  the  prognosis  rendered  unfavorable 

Where  the  temperature  is  excessively  and  persistently  high, — 103 
to  105°  F., — especially  where  there  are  symptoms  of  nervousness  and 
restlessness,  warm  baths  (temperature  88°  to  90°  F.)  are  indicated. 
The  patient  should  be  allowed  to  remain  in  the  bath  not  longer  than 
five  minutes,  as  a  rule.  If  during  the  bath  cyanosis  or  weakness  should 
occur,  baths  are  contraindicated  and  the  child  should  be  at  once  re- 
moved. The  use  of  cold  baths  presents  no  advantages.  Indeed,  my 
own  experience  is  that  they  cause  actual  suffering  to  these  little  pa- 
tients, produce  shock,  if  not  collapse,  and  I  beheve  their  employment 
should  be  abandoned  in  infants  and  young  children. 

Priessnitz's  application  (see-  Bronchitis)  is  a  very  useful  hydro- 
therapeutic  plan  and  is  particularly  w^ell  adapted  in  the  treatment  of 
bronchopneumonia . 

Sponging  the  body  with  tepid  water  and  alcohol  will  sometimes 
reduce  the  temperature  and  quiet  the  patient.  An  ice-bag  may  be 
applied  to  the  head,  though  in  young  infants  it  is  somewhat  difficult  to 
keep  the  ice-bag  in  position. 

Drug  Treatment. — Sedatives. — It  is  only  rarely  that  a  sedative 
drug  is  required  for  cough  or  pain.  Occasionally  Dover's  powder  or 
paregoric  in  minute  doses  may  be  needed,  though  in  young  infants  and 
children  these  remedies  are  used  with  caution,  and  as  a  matter  of  actual 
experience  are  seldom  employed. 

Expectorants. — The  expectorant  drugs  are  of  doubtful  value.  Their 
use  in  debihtated  or  weak  children  is  fraught  with  danger.  Occasion- 
ally, where  the  bronchi  seem  filled  with  tenacious  mucus,  small  doses 
of  ipecac  or  tartar  emetic  may  be  indicated.     (See  Bronchitis.) 

Stimulants. — In  the  severe  cases  it  is  frequently  necessary  to  resort 
to  cardiac  stimulants.  For  this  purpose  aromatic  spirits  of  ammonia 
in  3-  or  5-drop  doses,  well  diluted  in  water,  may  be  given  every  hour 
or  two  for  a  child  of  one  year.  It  is  less  objectionable  than  the  other 
ammonia  preparations,  inasmuch  as  it  is  less  hable  to  provoke  symp- 
toms of  indigestion.  Strychnin  may  be  used  if  stimulation  is  indicated. 
It  should  not  be  employed  in  a  routine  way,  and  should  be  administei'ed 
only  when  cardiac  support  is  required.  A  child  one  year  of  age  may  be 
given  3-g-o  of  a  grain,  repeated  in  three  hours,  if  necessary. 

None  of  the  stimulants  employed  can  surpass  camphor  injections. 
Young  infants  may  be  given  10  minims  of  a  10  per  cent,  camphorated 
oil,  h}podermatically,  repeated  every  hour-  or  two,  if  necessary.     In 
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desperate  cases  no  other  form  of  cardiac  stimulation  seems  quite  as 
efficient. 

Digitalis,  strophanthus,  and  caffein  may  be  used  if  occasion  de- 
mands. Jacobi  advises  a  combination  of  infusion  of  digitalis  with 
nitroglycerin.  The  infusion  may  be  given  in  one-half  to  one  teaspoon- 
ful  doses,  and  the  nitroglycerin  in  doses  of  from  -^^  to  y^-g-  of  a  grain. 
The  nitroglycerin  seems  to  give  rehef  when  there  is  extreme  cyanosis 
and  dyspnea. 

Tincture  of  belladonna  in  i-  to  2-drop  doses  has  been  warmly 
recommended  and  is  particularly  indicated  where  there  is  considerable 
bronchitis  and  dyspnea.  Toxic  symptoms  of  the  drug,  such  as  delirium 
and  flushing,  should  be  looked  for,  and  on  their  occurrence  the  remedy 
should  be  stopped  at  once. 

Alcohol  is  a  valuable  remedy.  It  has  been  my  own  custom  to  begin 
early  in  the  disease  with  alcoholic  stimulation.  Its  abuse  rather  than 
its  use  calls  for  condemnation.  Excessively  large  doses  should  be 
avoided.  Fifteen  to  20  drops  of  whisky  or  brandy  may  be  given  to  an 
infant  under  a  year  old,  and  20  to  40  drops  may  be  given  to  a  child  from 
one  to  five  years  old,  every  two  or  three  hours. 

Oxygen  inhalation  is  valuable  when  cyanosis,  dyspnea,  and  great 
prostration  occur.  The  oxygen  should  be  looked  upon  as  a  stimulant 
and  should  be  considered  a  temporary  expedient  to  tide  a  patient  over 
a  critical  period. 

Cathartics. — The  protracted  or  daily  use  of  cathartics  is  to  be  con- 
demned. It  is  irrational  to  expect  any  good  to  result  from  a  daily  dose 
of  any  laxative  drug.  Whatever  the  nature  of  this  medication,  I  am 
convinced  that  sooner  or  later  it  ceases  to  be  cathartic  and  becomes  ir- 
ritant. An  occasional  dose  of  castor  oil,  or  even  of  calomel,  is  per- 
missible. For  the  most  part,  however,  these  patients  receive  the 
greatest  benefit  fromx  a  rectal  injection,  or  if  the  tympany  is  embarrass- 
ing respiration,  by  the  passage  of  a  rectal  tube  or  catheter. 

Inhalations. — Inhalations  of  steam  are  not  indicated  in  broncho- 
pneumonia; much  less  the  steam  tent.  They  vitiate  the  atmosphere, 
interfere  with  the  ventilation,  and  in  general  are  not  compatible  with 
open  windows  and  fresh  air. 

External  Applications. — Of  all  of  the  external  applications  which 
have  been  in  vogue,  mustard  paste,  bath,  or  compress  deserve  greatest, 
consideration  (except  the  Priessnitz  apphcation,  already  referred  to)- 
Heubner  is  a  warm  advocate  of  the  mustard  compress.  He  beheves- 
that  it  produces  a  h>T3eremia  of  the  skin  and  relieves  the  vascular 
congestion  of  the  lungs.  He  thinks  that  the  hyperemia  of  the  skin  acts 
like  venesection.  In  this  way  the  right  heart  is  reheved  and  the  con- 
gestion of  the  lung  diminishes.  He  is  convinced  that  he  has  seen  criti- 
cal cases  much  benefited.  Dyspnea  is  relieved,  respiration  becomes 
freer,  cough  is  diminished,  and  the  rales  are  less  pronounced.  His  plan 
of  procedure  is  as  follows :  To  a  quart  of  hot  water  he  adds  two  hand- 
fuls  of  mustard,  and  this  is  well  stirred  until  it  forms  a  smooth  mixture. 
A  musHn  or  flannel  cloth,  sufiiciently  large  completely  to  envelop  the 
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child  to  the  neck,  is  dipped  into  the  mustard  solution  and  wrung  out. 
Over  this  a  woolen  or  flannel  cloth  is  applied  and  the  child  allowed  to 
remain  enveloped  for  twenty  minutes.  At  the  end  of  this  time  he 
grows  restless,  and  feels  the  irritation  to  the  skin.  He  is  now  taken 
out  of  the  mustard  application  and  a  compress,  which  has  been  dipped 
in  warm  water,  is  substituted  for  the  mustard.  The  infant  is  allowed 
to  remain  in  this  latter  compress  two  or  three  hours,  until  active  per- 
spiration occurs.  After  the  perspiration  has  occurred,  the  patient  is 
placed  for  a  short  time  in  a  tepid  bath,  given  a  cool  shower,  and  returned 
to  bed.  He  should  be  allowed  to  remain  undisturbed  for  half  a  day. 
This  application  should  not  be  repeated  oftener  than  once  in  twenty- 
four  hours. 

Baginski  has  suggested  venesection  in  desperate  cases.  This  form 
of  treatment  is  too  heroic  to  gain  adherents.  In  severe  cases  collapse 
and  prostration  are  already  at  hand,  and  venesection  would  turn  the 
tide  against  the  patient. 

In  protracted  cases  where  the  process  exists  for  weeks  and  months 
general  supporting  treatment  should  be  prescribed.  The  diet  should 
be  carefully  super\'ised  and  hygienic  surroundings  provided  for. 
Whenever  possible,  these  patients  should  be  kept  outdoors.  They 
should  be  removed  to  a  warm,  dry  climate.  Cod-liver  oil,  arsenic,  and 
iron  should  be  employed  for  their  tonic  effect. 

LOBAR  PNEUMONIA 

Lobar  pneumonia  is  a  frequent  disease  of  infancy  and  childhood. 
As  in  adults,  the  disease  usually  attacks  one  lung,  and  in  the  majority 
of  cases  selects  one  of  the  lower  lobes.  It  was  formerly  a  popular  behef 
that  lobar  pneumonia  was  of  rare  occurrence  in  infancy  and  childhood, 
but  all  clinicians  are  agreed  that  after  the  ninth  month  of  hfe  lobar 
pneumonia  is  of  as  frequent  occurrence  as  in  adults. 

The  etiology  of  lobar  pneumonia  is  similar  to  that  already  described 
for  bronchopneumonia.  The  pneumococcus  is  most  commonly  the 
active  micro-organism.  In  the  severe  cases,  particularly  those  which 
are  fatal,  the  pneumococcus  is  found  circulating  in  the  blood.  The 
bacillus  of  Friedlander,  streptococcus  and  staphylococcus,  the  t}'phoid 
bacillus,  and  the  influenza  bacillus  are  less  commonly  the  cause. 

Lobar  pneumonia  is  characterized  by  sudden  onset.  Sometimes 
there  is  a  sense  of  chilliness;  most  frequently  vomiting  occurs  as  an 
initial  symptom.  In  those  children  who  are  old  enough  to  localize 
pain,  the  affected  lung  is  much  complained  of.  The  pain  is  often 
referred  to  the  abdomen,  and  appendicitis  or  peritonitis  is  frequently 
suspected  during  the  first  days  of  the  attack.  Fever  occurs  early  in 
the  disease  and  is  usually  high.  Fever  of  104°  to  107°  F.  is  not  of  in- 
frequent occurrence.  Lobar  pneumonia  in  childhood  is  sometimes 
preceded  by  an  attack  of  acute  bronchitis,  which  may  gradually  merge 
into  a  pneumonia,  almost  unnoticed.  Lobar  pneumonia  tends  to 
terminate  by  crisis  in  from,  five  to  fifteen  days.  It  is  the  general  rule 
in  pneumonia  that  infants  and  young  children  do  not  expectorate  or 
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raise  sputum,  that  the  mortahty  rate  is  exceedingly  low,  that  the  tox- 
emia is,  as  a  rule,  considerably  less  than  in  adults,  and  that  the  patient 
shows  less  tendency  to  cardiac  failure  than  in  later  hfe. 

Complications. — In  view  of  the  fact  that  the  pneumococcus  gains 
access  to  the  blood-stream,  it  is  to  be  wondered  at  that  compKcations 
are  not  more  frequent.  Otitis,  meningitis  and  encephahtis,  arthritis, 
osteomyelitis,  pericarditis,  peritonitis,  and  purulent  pleurisy  are  the 
most  common  comphcations. 

The  treatment  of  lobar  pneumonia  is  for  the  most  part  identical 
with  that  of  bronchopneumonia,  already  described.  What  has  been 
said  of  the  prophylaxis  of  bronchopneumonia  appHes  with  equal  force 
for  lobar  pneumonia. 

The  open-air  treatment,  under  proper  limitations,  is  applicable  in 
both  forms  of  the  disease. 

It  would  be  but  a  repetition  if  one  were  to  lay  down  a  diet  for 
lobar  pneumonia. 

The  hydrotherapy  is  applicable  in  both  disorders,  though  it  is  true 
that  in  lobar  pneumonia  the  temperature  may  reach  a  very  high  point, 
while  the  duration  of  the  fever  is  comparatively  short.  But  even  under 
these  circumstances  it  is  not  advisable  to  exhaust  the  patient  by  too 
frequent  immersion  in  water,  and  certainly  not  by  the  administration  of 
antipyretic  drugs.  Tepid  sponging,  compresses  applied  to  the  chest, 
or  an  ice-bag  to  the  head  is  usually  all  that  is  required  for  the  treat- 
ment of  the  fever. 

Certain  it  is  that  we  have  no  specific  treatment  for  pneumonia,  and 
it  is  a  sad  commentary  that  many  pneumonia  patients  suffer  more  from 
too  much  than  from  too  little  treatment.  The  external  appUcations 
of  pastes  and  plasters,  the  excessive  administration  of  cathartics,  the 
uncalled-for  use  of  powerful  stimulants  and  emetics,  tend  rather  to 
diminish  the  resistance  than  to  combat  the  disease  or  to  shorten  its 
course. 

It  is  a  well-recognized  fact  that  lobar  pneumonia  of  infancy  and 
childhood  is  a  self-limited  disease,  and  that  unless  special  indications 
arise  no  active  medicinal  treatment  is  required. 

I  would  not  be  understood  as  saying  that  most  careful  medical 
supervision  is  not  desirable,  nor  that  the  most  intelHgent  nursing  could 
well  be  dispensed  with,  nor  that  drugs  should  not  be  administered  if 
indicated.  Without  any  special  Hne  of  treatment  the  mortahty  of 
lobar  pneumonia  in  children  is  less  than  5  per  cent. 

The  drugs  most  frequently  required  in  the  treatment  of  lobar  pneu- 
monia are  the  stimulants.  In  those,  cases  where  the  heart  action  be- 
comes weak  and  rapid,  the  use  of  the  ammonium  preparations,  such  as 
the  aromatic  spirits,  in  5-  to  lo-drop  doses,  may  be  repeated  every  hour 
or  two,  or  the  carbonate  of  ammonia  in  i -grain  doses,  the  taste  of  which 
should  be  disguised  by  a  syrup.  In  extreme  cases  the  tincture  of 
digitahs  in  i-  to  3-drop  doses,  for  a  child  under  six  years  of  age,  or  the 
hypodermatic  injection  of  camphorated  oil  (10  per  cent.)  in  doses  of 
5  to  10  drops,  may  be  repeated  at  intervals  of  one  to  two  hours.     If 
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cyanosis  occurs,  with  dilatation  of  the  right  heart,  strychnin  used  hy- 
podermatically  in  doses  of  -g^-g-  to  y^-^  of  a  grain ,  and  repeated  cautiously, 
seems  sometimes  to  tide  a  patient  over  a  critical  period. 

Those  cases  which  seem  to  go  into  a  collapse  during  the  precritical 
period  are  benefited  by  hypodermatic  injection  of  strychnin  or  the 
inhalation  of  oxygen. 

Older  children  complain  of  pain  over  the  chest.  This  is  sometimes 
relieved  by  strapping,  or  by  the  use  of  warm  moist  poultices  or 
compresses,  and  the  internal  use  of  opium  in  some  form.  For  this 
purpose  paregoric  in  3-  to  lo-drop  doses,  or  Dover's  powder  in  yi- 
to  X-grain  doses,  repeated  at  short  intervals,  gives  relief  without 
producing  any  unfavorable  results. 

As  a  rule,  the  cough  is  not  troublesome  during  the  height  of  the 
disease,  though  occasionally  it  is  harassing,  and  for  its  alleviation 
bromids  or  opium  preparations  in  minute  doses  may  be  employed. 

Among  the  complications  encountered,  otitis  media  is  very  common. 
It  may  or  may  not  give  rise  to  pain,  but  otitis  is  a  frequent  cause  of 
hyperpyrexia  and  delirium.  Undoubtedly,  some  of  the  cases  of  cere- 
bral pneumonia  which  have  been  described,  with  manifest  meningeal 
symptoms,  have  greatly  improved  if  the  membrana  tympani  has  been 
punctured  or  has  ruptured  spontaneously.  In  every  case  where  the 
course  of  the  fever  is  protracted,  the  patient  should  be  carefully  in- 
spected, and,  if  an  otitis  is  discovered,  appropriate  treatment  should 
be  begun,  namely,  paracentesis  of  the  membrane,  or,  in  cases  where 
there  is  no  bulging  and  little  or  no  fluid  has  formed  in  the  tympanic 
cavity,  hot  irrigations,  the  use  of  external  heat,  and  the  instillation  of  a 
few  drops  of  5  or  10  per  cent,  carbohc  glycerin  solution  into  the  auditory 
canal. 

Among  the  complications  which  call  for  special  consideration  in 
the  matter  of  treatment  may  be  mentioned  hyperpyrexia,  endocar- 
ditis, pericarditis,  peritonitis,  meningo-encephalitis,  acute  nephritis, 
delayed  resolution,  and  abscess  of  the  lung.  Symptoms  of  myocardial 
involvement  may  be  present  during  convalescence. 

For  the  arthritis  which  sometimes  occurs,  no  special  form  of  treat- 
ment can  be  recommended.  The  effusion  is  frequently  purulent.  Its 
nature  should  be  ascertained  by  the  aspirating  syringe.  Purulent 
effusions  require  surgical  procedure  and  drainage;  serous  effusions 
require  that  the  joint  be  immobilized  and  external  heat  applied.  In 
older  children  an  ice-bag  may  be  used. 

After  the  temperature  has  fallen  to  normal,  it  is  well  to  keep  the 
patient  in  bed  for  a  few  days.  If  the  heart  action  shows  no  irregularity 
and  no  further  comphcations  have  occurred,  the  patient  may  be  per- 
mitted to  leave  the  bed  at  the  end  of  this  time.  He  should  be  hberally 
fed  and  given  tonic  preparations  during  the  convalescence.  The 
older  and  more  active  children  should  not  be  permitted  to  over-exercise 
during  the  first  few  days  of  the  convalescence  on  account  of  heart 
strain.  Nor  should  such  a  child  be  sent  to  school  until  several  weeks 
have  elapsed.     I  have  more  than  once  had  the  unfortunate  experience 
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of  seeing  a  child  recover  from  a  pneumonia  and  in  a  few  weeks  succumb 
to  an  attack  of  diphtheria  or  scarlet  fever. 

During  the  cold  winter  months  it  is  advantageous  to  send  a  con- 
valescing pneumonia  patient  to  a  warm  climate. 

Cases  characterized  by  delayed  resolution  or  protracted  convales- 
cence should  receive  Hberal  food,  tonic  treatment  of  iron,  arsenic,  cod- 
Hver  oil,  and,  if  possible,  should  be  removed  to  a  temperate  cHmate^ 
where  they  can  be  kept  for  the  most  part  outdoors. 

PLEURISY 

Dry  pleurisy  (pleuritis  sicca)  occurs  in  children  as  in  adults,  fre- 
quently associated  with  lobar  pneumonia.  The  lung  may  be  covered 
with  a  few  fibrinous  adhesions,  or  a  thick,  yellowish-green  layer  may 
be  deposited.  In  tuberculous  pleurisy  gray  or  yellow  tubercles,  of 
varying  size,  may  give  rise  to  a  moderate  exudation  over  the  pleural 
surfaces.     The  exudation  is  greatest  in  the  pneumococcus  infection. 

In  mild  cases  of  dry  pleurisy  the  course  is  short,  lasting  only  a  few 
days  to  a  week,  though  some  adhesions  generally  remain.  In  the 
severe  cases,  with  a  large  amount  of  fibrinous  deposit,  the  pleural  cavity 
may  become  obliterated  and  the  lung  fixed  to  the  chest-wall. 

The  serous  or  serofibrinous  exudate  is  less  common  in  children  than 
in  adults.  It  is  frequently  diagnosed  or  suspected  when  in  reahty 
there  is  an  inflammation  of  the  lower  lobe  of  the  lung.  A  serous  or 
serofibrinous  pleurisy  can  only  be  diagnosed  if  there  be  considerable 
exudate  in  the  pleural  cavity,  if  the  heart  or  Hver  is  displaced,  if  there 
is  a  difference  in  size  of  the  two  sides  of  the  chest,  if  the  vocal  fremitus 
as  ehcited  by  crying  is  diminished,  and  if  upon  percussion  the  resistance 
as  appreciated  by  the  fingers  is  much  increased.  In  left-sided  pleurisy 
Traube's  space  is  dull  on  percussion.  On  auscultation  one  sometimes 
hears  a  friction  rub,  especially  at  the  very  beginning  of  the  disease. 
This  may  be  heard  over  the  dull  portion  of  the  chest  or  at  the  boundary 
of  the  fluid.  One  expects  to  hear  diminished  breathing  over  the 
exudate,  though  not  infrequently  in  the  pleurisy  of  infancy  and  child- 
hood the  lung  is  compressed,  and  consequently  bronchial  breathing 
may  be  heard  over  a  considerable  column  of  fluid  contained  in  the 
pleural  cavity. 

Fluid  exudate  into  the  chest  cavity  m.ay  occur  after  a  variety  of 
diseases.  It  may  be  observed  after  pneumonia,  measles,  whooping- 
cough,  rheumatism,  scarlet  fever,  typhoid  fever,  diphtheria,  influenza, 
pyemic  infection,  such  as  sepsis,  osteomyeHtis,  appendicitis,  or  tuber- 
culosis. 

Pleurisy  may  begin  suddenly  like  a  pneumonia,  though,  as  a  rule, 
the  onset  is  not  marked  by  such  severe  symptoms.  Most  frequently 
the  disease  begins  gradually,  with  moderate  fever,  painful  cough, 
prostration,  and  anorexia,  though  when  the  fluid  has  accumulated  the 
pain  diminishes. 

Tuberculous  pleurisy  of  infants  and  children  has  an  insidious  onset. 
Children  gradually  lose  their  appetite,  become  quiet  and  somewhat 
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depressed,  and  have  more  or  less  cough.  Pain,  fever,  and  increased 
frequency  of  respiration  develop  slowly.  It  is  noteworthy  that  the 
development  of  tuberculous  pleurisy  extends  over  a  longer  period  of 
time  than  the  non-tuberculous  variety.  More  or  less  extensive  tu- 
berculous processes  in  some  other  part  of  the  body  usually  precede 
a  tuberculous  pleurisy.  The  exudate  of  a  tuberculous  pleurisy  may 
be  serofibrinous,  purulent,  or  hemorrhagic.  In  all  cases  of  pleuritic 
effusion,  when  doubt  exists  as  to  the  character  of  the  fluid,  exploratory 
aspiration  is  indicated.  This  procedure,  if  done  with  ordinary  care, 
is  devoid  of  harm.  The  puncture  should  be  made  with  a  needle 
sufficiently  large  to  aspirate  thick  pus.  It  should  not  be  too  long  and 
should  not  be  buried  too  deeply  in  the  thoracic  cavity.  It  should  first 
be  tested  with  sterile  water  to  ascertain  if  it  is  in  good  working  order. 
It  is  needless  to  say  that  asepsis  should  be  practised.  The  skin  should 
be  carefully  cleansed  and  painted  with  tincture  of  iodin.  If  the  fluid 
be  serous,  it  will  be  found  in  most  cases  that  spontaneous  resorption 
and  complete  recovery  take  place.  In  young  infants  pleurisy  is  not 
infrequently  encountered  as  a  terminal  condition  of  sepsis.  In  these 
cases  the  effusion  is  nearly  always  purulent. 

If  the  presence  of  the  pleuritic  affection  be  demonstrated,  the  treat- 
ment will  depend  on  the  nature  of  the  exudate.  If  the  condition  be 
one  of  dry  pleurisy,  one  feels  assured  that  the  process  is,  as  a  rule,  short 
and  self -limited,  and  tends  to  subside  with  the  disappearance  of  the 
primary  affection.  The  patient  is  put  to  bed,  preferably  on  a  milk  diet, 
and  for  the  relief  of  pain  fomentations  may  be  applied  or  the  chest  may 
be  strapped  with  strips  of  adhesive  plaster.  If  the  cough  is  severe,  or 
if  it  gives  rise  to  sharp  pleuritic  pain,  some  narcotic  drug  is  indicated. 
Minute  doses  of  codein  or  Dover's  powder  may  be  used.  In  the  severest 
pain  morphin  is  called  for,  and  sometimes  nothing  less  than  a  hypo- 
dermatic injection  of  2V  to  ^V  of  a  grain  for  a  child  of  six  years,  and  y^ 
to  g^  of  a  grain  for  a  child  of  one  year,  will  give  the  required  relief. 

If  serous  exudate  occurs,  an  attempt  may  be  made  to  produce  ehm- 
ination  through  the  skin.  To  induce  perspiration  the  patient  is 
packed  in  a  compress  w^hich  has  been  dipped  in  water  (from  90°  to  95° 
F.),  the  compress  to  surround  the  chest,  extending  from  axillae  to 
navel.  This  compress  is  covered  with  a  flannel.  The  patient  is  well 
covered  in  bed  and  given  hot  drinks.  When  profuse  sweating  occurs, 
usually  in  from  one-half  to  one  hour,  the  compress  is  removed.  This 
form  of  treatment  is  resorted  to  once  daily,  and  should  be  continued 
for  three  or  four  days.  Perspiration  ma}^  also  be  induced  by  the  ac- 
tion of  sodium  saHcylate  or  aspirin  (acetyl-salicyHc  acid) .  For  a  child 
from  six  to  eight  years,  16  to  20  grains  of  aspirin  may  be  given  in  the 
course  of  twenty-four  hours.  The  salicylic  acid  preparations  are  also 
useful  because  occasionally  the  pleurisy  is  of  rheumatic  origin,  and 
these  drugs  tend  to  limit  the  extension  of  the  rheumatic  process  on  the 
pleural  surface.  Incidentally,  the  salicyHc  acid  preparations  reduce 
temperature,  relieve  pain,  and  add  to  the  patient's  comfort. 

Diuretic    Measures. — Diuretic    drugs    may    aid    slightly    in    the 
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diminution  of  the  quantity  of  fluid.  But,  in  spite  of  their  use,  the 
effusion  is  slow  to  recede.  Diuretin,  potassium  acetate,  squills, 
juniper  berries,  and  digitalis  have  been  advised.  Referring  to  my  own 
cases,  I  am  compelled  to  say  that  I  have  never  seen  any  striking 
results  from  diuretics. 

Laxative  Measures. — The  use  of  laxative  drugs  to  produce  elimina- 
tion from  the  bowel  is  of  doubtful  value.  For  the  method  to  be  at  all 
effectual  it  is  necessary  to  produce  profuse  watery  evacuations.  This 
is  not  devoid  of  danger,  because  it  may  lead  to  severe  gastro-intestinal 
irritation  and  inflammation. 

Diet. — A  salt-free  diet,  such  as  is  employed  in  the  treatment  of 
nephritis,  has  been  advised.  Some  writers  are  much  impressed  with 
this  form  of  treatment  and  suggest  its  use  in  all  cases.  Restriction  of 
hquids  is  recommended.  A  dry  diet  is  substituted  wherever  possible, 
though  the  fluids  cannot  be  altogether  withheld.  The  quantity  per- 
mitted to  a  patient  should  be  somewhat  less  than  the  amount  of  urine 
eliminated. 

While  these  methods  of  treatment  are  referred  to,  no  briUiant  re- 
sults should  be  expected  from  their  use. 

Dyspnea  or  severe  bronchitis  of  the  opposite  lung  may  require 
the  removal  of  the  fluid  from  the  pleural  cavity.  Sometimes  the  fluid 
accumulates  very  rapidly  and  causes  displacement  of  the  internal  or- 
gans, particularly  the  heart  and  the  Hver.  In  such  cases  removal  of 
the  fluid  may  become  necessary.  If  the  exudate  has  remained  in  the 
pleural  cavity  for  three  or  four  weeks,  without  showing  any  tendency 
to  diminish,  or  if  the  patient  is  losing  in  weight  and  shows  a  hectic  tem- 
perature, aspiration  should  be  performed.  Forchheimer  is  inchned  to 
advocate  the  early  removal  of  fluid ;  he  beheves  that  in  this  way  ad- 
hesions are  prevented,  and  thus  bronchiectasis,  chronic  pneumonia, 
and  deformities  of  the  chest  are  avoided.  It  may  be  repeated  at  this 
point  that  the  aspiration  of  the  chest  for  serous  pleurisy  is  not  often 
necessary  in  infancy  and  childhood. 

Technic  of  Removing  Fluid. — A  trocar  or  aspirator  may  be  used. 
By  percussion  the  lowest  margin  of  the  fluid  should  be  determined,  and 
a  point  should  be  selected  which  corresponds  to  the  lowest  level  of  the 
exudate.  The  seventh  intercostal  space  on  a  line  with  the  angle  of  the 
scapula  is  the  safest  point  for  inserting  the  needle.  Various  accidents 
may  occur;  cases  of  hemorrhage  have  been  reported;  sudden  death 
has  occurred,  possibly  from  injury  to  the  heart  or  great  vessels,  or 
because  the  fluid  was  too  rapidly  withdrawTi ;  in  some  cases  it  has  been 
suspected  that  it  was  due  to  status  lymphaticus. 

If  anemia,  syncope,  or  collapse  occurs,  the  needle  should  be  at  once 
withdrawn  and  the  opening  sealed.  The  patient  should  be  placed  in 
the  recumbent  position  in  bed;   the  foot  of  the  bed  may  be  elevated. 

A  siphon  may  be  constructed  very  simply,  which  in  some  respects 
is  preferable  to  an  aspirator.  The  method  described  by  Cautley  is  as 
follows : 

Rubber  tubing  is  attached  to  the  canula  and  trocar.     A  test-tube 
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is  tied  to  the  free  end  of  the  tubing.  Both  test-tube  and  rubber  tube 
are  filled  with  sterile  water  or  salt  solution  and  clamps  put  on.  The 
trocar  and  canula  are  plunged  into  the  chest  and  the  trocar  is  removed; 
the  clamps  are  taken  off  and  the  siphon  action  is  at  once  set  up. 
The  overflow  is  allowed  to  run  into  a  basin  and  the  pressure  is  regulated 
by  raising  and  lowering  the  test-tube. 

Several  observers  report  that  after  one  or  two  syringefuls  of  fluid 
have  been  removed  a  rapid  improvement,  wdth  disappearance  of  fluid, 
has  taken  place. 

Cases  which  are  characterized  by  severe  anemia  and  great  bodily 
weakness' suggest  the  possibiHtyof  a  tuberculous  process.  Such  cases 
should  be  kept  in  bed  and  fed  liberally  during  the  acute  disease,  and 
if  circumstances  permit,  the  patient  should  be  sent  to  the  sea-coast  or 
mountains  during  convalescence. 

Empyema. — If  the  presence  of  pus  in  the  pleural  cavity  has  been 
demonstrated,  its  removal  is  indicated.  One  sometimes  falls  into  error 
by  aspirating  a  small  quantity  of  turbid  fluid,  thereby  immediately 
arriving  at  the  diagnosis  of  empyema.  It  is  not  uncommon  during  a 
subacute  or  chronic  pneumonia  to  find  a  small  quantity  of  fluid  in  the 
pleural  cavity.  I  have  seen  a  pleural  cavity  opened  at  the  point  of 
such  a  puncture,  to  find  that  the  cavity  contained  little  fluid,  but  the 
lung  was  consolidated.  One  should  not  advise  operation  unless  con- 
siderable pus  is  drawn  into  the  syringe.  Young  infants  seem  to  show 
less  resistance  to  purulent  effusions  into  the  thoracic  cavity  than  older 
children.  This  is  due  to  the  fact  that  either  their  antibodies  are  less 
developed,  or  the  infection  and  toxemia  are  less  Kkely  to  remain  local- 
ized, or  possibly  that  the  general  resistance  of  the  infant  to  infection  is 
less  developed.  Consequently,  in  young  infants  who  are  much  de- 
bilitated aspiration  or  siphonage  may  be  resorted  to  as  a  preUminary 
method,  and  later  operation  by  incision  should  be  performed. 

On  the  other  hand,  if  the  patient  shows  good  nutrition  and  normal 
resistance,  no-time  should  be  lost  in  removing  the  fluid.  The  descrip- 
tion of  the  technic  of  the  operation  is  found  in  all  surgical  text-books. 
The  main  facts  only  need  be  referred  to. 

The  operation  should  be  performed  under  local  anesthesia.  If  the 
affection  be  bilateral,  general  anesthesia  is  more  dangerous.  Excision 
of  the  rib  is  rarely  necessary.  An  incision  between  the  intercostal 
spaces  and  the  introduction  of  a  drainage-tube  is  all  that  is  required. 
In  not  a  few  of  the  cases  after  several  weeks  of  drainage  complete 
recovery  is  obtained.  In  many  cases  the  patients'  and  surgeons' 
troubles  only  begin  after  the  operation  has  been  performed.  Fever 
persists  and  emaciation  is  rapid  and  extreme.  This  may  be  due  to  a 
variety  of  causes.  The  drainage  may  be  insufficient  or  there  may  be 
encapsulated  collections  of  pus  which  are  not  being  drained  through 
the  incision,  or  at  other  times  a  purulent  pericarditis  is  running  an 
insidious  course  without  physical  findings,  or  possibly  a  protracted 
pneumonia  or  one  or  more  abscesses  in  the  cof  tex  of  the  lung  are  baffling 
the  skill  of  the  physician  or  surgeon  who  attempts  to  determine  the 
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cause.  Occasionally  a  metastatic  abscess  or  a  general  septicemia  will 
produce  an  irregular  or  septic  type  of  fever.  Retained  drainage-tubes 
in  the  pleural  cavity  frequently  have  been  the  cause  of  persistent  tem- 
perature and  have  prevented  the  complete  recovery  of  the  patient. 
Irrigation  of  the  pleural  cavity  is  not  in  general  use.  Most  surgeons 
depend  on  simple  drainage. 

During  convalescence  attempts  should  be  made  to  re-expand  the 
lung  by  gymnastic  and  respiratory  exercise.  The  patient  may  be 
taught  to  blow  soap-bubbles,  or  to  blow  fluids  from  one  bottle  to 
another,  or  to  play  a  small  musical  wind  instrument.  Exercise  with 
dumb-bells  or  Swedish  movements,  or  any  other  form  of  exercise  which 
will  develop  thoracic  muscles  and  produce  forced  breathing,  so  as  to 
inflate  the  lungs,  will  prevent  deformity  and  pleuritic  adhesions. 
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GENERAL  HYGIENE  OF  THE  MOUTH  AND  DISORDERS  OF 

THE  TEETH  AND  GUMS 

(Including  Cancrum  Oris  and  Ladwig's  Angina) 

By  M.  H.  Cryer,  M.D.,  D.D.S. 

The  mouth,  if  we  consider  its  various  offices,  commands  attention 
by  its  importance.  Under  normal  conditions  it  is  the  gateway  through 
which  all  food  for  the  nourishment  of  the  body  enters.  It  is  the  seat 
of  the  organs  of  taste,  and  the  workshop  wherein  are  carried  on  the 
functions  of  mastication  and  insalivation,  and  the  preparation  of  the 
food  for  its  reception  by  the  digestive  apparatus.  It  is  withal  the 
portal  through  which  not  a  little  of  the  air  received  into  the  lungs  is 
inspired. 

If  now  we  add  a  consideration  of  its  intimate  anatomic,  physiologic, 
and  therefore  pathologic  relations,  through  its  nervous  connections, 
with  other  portions  of  the  ahmentary  canal,  with  the  organs  of  sight 
and  smell,  and  only  less  intimately  with  those  of  hearing,  the  mouth  at 
once  acquires  an  interest  and  its  care  assumes  an  importance  second 
to  those  of  no  other  area  of  the  body.  Indeed,  it  is  doubtful  if  it  is  not 
supreme  in  importance.  It  is  not  a  wild  conjecture  that  had  every  one 
an  absolutely  clean  and  otherwise  a  normal  mouth,  many  of  the 
diseases  to  which  human  flesh  is  now  heir  would  disappear. 

It  is  certain  that  the  frequency  of  the  mouth's  agency  in  the  pro- 
duction of  diseases  is  almost  altogether  overlooked,  and  that  its  im- 
portance in  diagnosis  is  only  just  beginning  to  be  recognized.  How 
often  do  we  find  pathologic  conditions  in  which  the  most  minute  ex- 
amination of  the  blood  and  urine  is  made,  the  temperature,  the  pulse, 
the  respiration,  and  other  conditions  carefully  noted,  while  the  diseased 
mouth,  reeking  with  dangerous  micro-organisms,  is  overlooked  as 
having  no  bearing  on  the  case.  How  often  are  obstinate  cases  of  im- 
paired vision,  hearing,  and  nervous  phenomena  treated  for  months 
without  a  suspicion  that  the  trouble  may  be  reflex  from  diseased  or 
impacted  teeth.  The  nervous  relations  of  the  mouth  with  the  cranial 
nerves  through  the  fifth  pair  and  the  various  sympathetic  ganglia  of 
the  head  and  neck  make  it  a  factor  always  to  be  reckoned  with.  When- 
ever any  of  these  are  irritated  or  inflamed,  the  disturbing  element  may 
be  found  in  the  mouth,  whence  the  disturbance  may  be  communicated 
through  them  to  any  of  the  organs  of  special  sense  or  distributed  to  far 

distant  regions. 
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Bacterial  Infection. — Again,  the  bacteria  which  are  recognized  as 
the  active  agents  in  the  causation  of  many  diseases  are  mostly  received 
into  the  body  through  the  mouth.  Is  not  the  mouth  a  patent  central 
propagating-place  for  many  varieties  which,  once  received,  are  multi- 
plied enormously?  And  what  is  their  natural  destination  after  their 
reception  into  the  mouth  but  the  various  organs  of  the  body,  there  to 
do  their  work  of  destruction  unless  rendered  inert  or  innocuous? 

That  the  danger  of  bacterial  infection  from  the  mouth  is  real  is 
shown  by  the  investigations  of  Miller,  Biondi,  Kreibohm,  Arkovy, 
Gallippe,  Vignal,  Black,  and  others,  who  have  clearly  demonstrated 
the  existence  in  the  mouth  of  a  large  variety  of  pathogenic  bacteria, 
some  of  which  are  present  under  almost  all  circumstances. 

WilHam  Hunter,  of  London,  has  prominently  recognized  the  rela- 
tion of  mouth  bacteria  to  certain  diseased  conditions,  and  has  con- 
tributed valuable  observations  upon  ''oral  sepsis,"  noting  toxic  neuritis, 
septic  gastritis,  and  other  septic  conditions  as  due  to  infection  from  the 
mouth. 

When  the  mouth  is  studied  from  a  bacteriologic  standpoint,  we  find 
an  appalling  list  of  enemies  to  health  ready  to  seize  upon  any  point  of 
vantage.  Fortunately,  the  destructiveness  of  the  majority  of  these  is 
negatived  or  destroyed  by  certain  neutrahzing  agencies  found  in  the 
secretions  of  the  mouth  and  aHmentary  tract,  when  in  normal  condi- 
tion. But  when  a  diseased  condition  of  these  or  of  the  general  system 
exists,  the  power  of  the  beneficent  agencies  is  weakened  and  the  viru- 
lence of  the  toxic  micro-organisms  may  be  correspondingly  increased. 
Under  such  conditions  the  constantly  increasing  number  of  these 
pathogenic  organisms  will  eventually  overcome  the  natural  resistance 
of  the  mouth  and  other  portions  of  the  alimentary  canal.  It  is  there- 
fore apparent  that  while  the  maintenance  of  the  mouth  in  an  aseptic 
condition  is  desirable  at  all  times,  to  strengthen  the  natural  resources 
for  destruction  of  injurious  bacteria,  hygienic  treatment  of  the  mouth 
becomes  absolutely  a  necessity  whenever  disease  is  present. 

The  Necessity  of  Cleanliness. — The  care  of  the  mouth,  when  the 
paramount  importance  of  its  cleanHness  is  considered,  is  not  an  onerous 
task  in  health,  provided  all  the  conditions  are  favorable.  Perfect 
cleanliness,  indeed,  impUes  the  presence  of  sound  teeth,  in  correct 
alignment,  and  surrounded  by  gum  tissue  which  is  free  from  disease. 
Thorough  disinfection  of  the  mouth  under  such  conditions  is  easy. 
The  mouth  which  has  always  been  kept  clean,  which  has,  as  it  were,  be- 
come habituated  to  a  condition  of  cleanness,  is  easier  to  care  for  than 
one  which  has  been  neglected.  Such  a  mouth  is  armed  at  all  times 
against  the  invasion  of  deleterious  micro-organisms.  They  enter  at 
once  into  an  antagonistic  environment,  to  which  they  are  almost  sure 
to  fall  victims,  and  so  lose  their  noxious  potentiahty  for  evil,  and  are 
passed  on  inactive,  inert,  and  harmless. 

On  the  other  hand,  it  is  difhcult,  if  not  impossible,  to  keep  clean  a 
mouth  in  which  there  are  decayed  teeth  with  unfilled  cavities,  teeth 
badly  out  of  ahgnment,  with  abscesses  or  concretions  upon  the  roots 
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causing  disease  of  the  gums.  This  even  when  the  general  health  is 
good,  although  it  is  clear  that  the  general  health  cannot  be  at  its  highest 
mark  when  such  conditions  prevail  in  this  important  center.  The 
difficulties  are  vastly  increased  when  the  vital  resistance  of  the  system 
is  lowered  by  morbid  influences,  which  mean  malnutrition,  and  accom- 
panying disturbances  of  the  secreting  glands  of  the  oral  cavity. 

As  an  example  may  be  cited  the  case  of  irregularly  aligned  teeth. 
The  malposed  teeth  afford  niduses  where  food  particles  collect,  and 
within  these  micro-organisms  find  a  refuge  for  their  rapid  multipK- 
cation.  Such  mouths  are  imhygienic  and  therefore  difficult  to  keep 
clean  imder  the  most  favorable  circumstances,  greatly  comphcating 
the  task  of  eradicating  disease  when  once  set  up. 

There  is  urgent  need,  therefore,  that  the  mouth  be  placed  in  a 
hygienic  condition  early,  and  that  it  be  kept  so  through  life. 

From  Birth  to  Time  of  First  Dentition. — The  beginning  of  extra- 
uterine life  is  the  time  to  begin  the  care  of  the  mouth.  If  the  child  be 
bom  with  a  normally  shaped  mouth,  it  is  usually  an  easy  matter  to 
keep  it  in  a  hygienic  condition  until  the  eruption  of  the  deciduous  teeth. 
When  giving  the  daily  bath,  cne  nurse  should  wash  the  entire  mouth 
with  the  finger  covered  with  a  piece  of  gauze,  after  which  the  gums 
should  be  gently  massaged  with  the  finger.  This  course  should  be  con- 
tinued until  the  child  is  old  enough  to  be  taught  the  use  of  the  tooth- 
brush, and  this  should  be  examined  very  carefully  to  see  that  there  are 
no  loose  bristles  to  give  trouble  by  becoming  lodged  in  or  near  the  glottis. 
The  principal  difficulties  to  contend  with  at  this  period  are  usually  of 
a  constitutional  nature,  such  as  disorders  of  nutrition,  the  treatment  of 
which  naturally  falls  within  the  province  of  the  medical  practitioner. 

It  should  also  be  a  part  of  the  duty  of  the  medical  attendant  and 
of  those  who  have  the  personal  care  of  the  child  after  birth  to  see  that 
every  foreign  substance  is  kept  from  the  mouth,  even  rubber  nipples, 
except  when  taking  nourishment,  or  anything  which  might  induce  a 
habit  of  keeping  the  jaws  apart.  The  jaws  are  molded  and  expanded 
in  embryonic  and  extrauterine  life  by  contact  with  each  other.  WTien 
they  are  apart  the  action  of  various  muscles  tends  to  draw  them  in- 
ward. The  hyoid  group  has  a  tendency  to  draw  the  mandible  in  at  the 
angle.  The  palato-glossus  and  other  muscles  of  this  region  also  draw 
inward  the  tuberosities  of  the  maxillae,  and  the  facial  muscles  are  prone 
to  act  in  a  similar  manner.  Sucking  the  thumb  or  a  false  nipple  puts 
into  action  the  muscles  connected  with  the  orbicularis  oris,  which, 
acting  in  concert  with  the  palato-glossus,  operate  to  contract  the 
arches. 

Should  the  child  be  bom  with  a  cleft  palate  and  harelip,  the  mal- 
formation should  be  corrected  by  surgical  treatment  as  soon  as  the  in- 
fant shall  have  become  accustomed  to  its  new  environment.  At 
birth  the  jaw  is  plastic,  and  its  halves  can  be  more  easily  forced  to- 
gether than  at  a  later  period.  The  harelip  should  receive  attention 
immediately  after  the  union  of  the  palatal  process  and  soft  palate  has 
been  secured.     These  operations  are  necessary,  as  otherwise  the  mouth 
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could  not  be  kept  in  a  hygienic  condition.  With  the  palate  open,  por- 
tions of  the  secretions  of  the  nasal  chamber  and  associated  pneumatic 
sinuses  would  become  inspissated  or  incrusted  on  the  walls  of  the  nasal 
chamber  and  the  roof  of  the  nasopharynx.  This  deposit  would  pro- 
duce an  inflammatory  condition  of  the  surrounding  areas,  the  products 
from  which  would  naturally  fall  into  the  mouth  and  so  carry  infective 
possibiHties  into  the  alimentary  canal  or  respiratory  passages.  Thor- 
ough mastication  would  be  impossible  and  other  physiologic  functions 
would  be  interfered  with. 

During  the  Eruption  of  the  Deciduous  Teeth. — The  eruption  of  the 
deciduous  teeth  usually  begins  between  the  fifth  and  eighth  months, — 
occasionally  earher,  sometimes  later, — and  terminates  at  the  age  of 
from  two  to  two  and  one-half  years.  The  oncoming  of  the  teeth  is 
often  heralded  and  accompanied  by  various  disturbances,  as  fretful- 
ness  during  sleep,  increased  flow  of  saliva,  followed  by  dryness  of  the 
mouth,  flushed  cheeks,  and  high  temperature.  The  gum  over  the 
erupting  tooth  or  teeth  becomes  tumefied,  tense,  and  shiny,  rising  a 
little  above  the  surrounding  tissue;  digestion  may  also  be  interfered 
with,  diarrhea  or  constipation  may  occur,  and  occasionally,  in  severe 
cases  of  difficult  dentition,  convulsive  spasms.  Concomitant  with  the 
eruption  of  the  teeth  various  other  changes  take  place  in  the  alimentary 
apparatus.  The  development  and  growth  of  the  salivary  and  mucous 
glands  of  the  mouth  are  in  progress,  and  the  stomach  is  being  prepared 
for  the  reception  and  digestion  of  solid  foods.  Changes  occur  also  at 
this  period  in  the  intestinal  tract.  Consequently  it  would  be  an  error 
to  refer  discriminately  to  one  single  cause  the  general  pathologic  con- 
ditions which  occur.  All  the  possibiHties  should  be  considered  and 
treatment  should  be  directed  as  seems  necessary. 

If  the  child  is  normally  developed  and  has  been  fed  in  the  natural 
way,  and  no  constitutional  vice  or  other  trouble  exists,  the  teeth  are 
likely  to  erupt  in  a  physiologic  manner.  But  as  many  children  are 
artificially  fed  and  are  affected  by  constitutional  and  other  disturb- 
ances, there  is  generally  more  or  less  trouble  during  the  eruptive  period. 
The  immediate  cause  of  the  pathologic  conditions  arising  during  the 
eruption  of  the  deciduous  teeth,  when  the  disturbance  is  surely  refer- 
able to  the  eruptive  process,  is  that  the  overlying  gum  tissue  has  not 
become  resorbed,  but  has  become  harder  and  denser  than  normal,  thus 
preventing  the  teeth  from  "cutting"  through;  in  other  words,  they 
are  not  liberated,  but  become  temporarily  impacted.  The  roots 
naturally  elongate  by  development  and  growth,  and  unless  a  corre- 
sponding resorption  of  the  overlying .  tissue  occurs,  the  tooth  is  held 
down,  and  the  sharp  wide-open  edges  of  the  root  are  pressed  back  upon 
the  soft  tissues,  where  they  come  in  contact  with  the  fifth  cranial 
nerve.  The  backward  pressure  of  the  root-ends  against  the  nerve 
tissue,  which  is  thus  forced  against  the  bone  of  the  jaw,  causes  dis- 
comfort, and  through  reflex  action  the  general  system  is  more  or  less 
deranged. 

There  is  but  one  remedy  for  this  condition,  i.  e.,  the  liberation  of 
VOL.  in — 19 
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the  teeth  by  cutting  the  overlying  gum  tissue  which  is  holding  them 
down  upon  the  nerve  filaments.  Many  oppose  the  practice  of  lancing 
the  gums  in  such  cases,  but  there  is  no  objection  from  those  who  thor- 
oughly understand  the  anatomy,  physiology,  and  pathology  of  these 
parts,  and  who  are  famihar  with  the  subject.  The  writer  has  often 
seen  children  who  had  had  one  convulsion  after  another  given  im- 
mediate relief  by  judicious  and  thorough  cutting — not  mere  lancing 
or  scoring.  In  severe  cases  almost  the  moment  the  pressure  is  removed 
from  the  overlying  ner\-es  by  ihe  cutting,  the  child  will  generally  fall 
into  a  natural  sleep,  and  if  there  be  no  other  comphcations  will  be  up 
and  ready  to  play  within  a  few  hours. 

In  the  embryo  of  normal  and  healthy  parents,  as  an  almost  universal 
rule,  the  jaws  are  in  topical  relation  with  one  another.  As  no  muscular 
action  is  required  and  no  antagonistic  influence  is  exerted,  the  germs  of 
the  deciduous  teeth  usually  develop  normally.  When  the  parturition 
is  normal,  they  continue  along  the  same  hues,  until  eruption,  which 
usually  takes  place  in  such  a  manner  that  the  teeth  will  be  found  in 
t^-pical  alignment  and  occlusion,  with  tj-pically  formed  arches.  Patho- 
logic systemic  conditions,  by  themselves,  would  appear  to  have  in- 
sufl&cient  mfluence  upon  the  deciduous  teeth  and  the  jaws  at  this  period 
to  cause  them  to  assume  other  than  regular  positions.  The  initial 
impulse  toward  typical  anatomy  is  seemingly  strong  enough  to  carry 
them  through  the  teething  period  \\'ith  only  rare  or  slight  departures 
from  the  normal.  From  this  time  on,  however,  disturbing  pathologic 
conditions,  unless  their  effects  be  counteracted,  exert  an  enormous  in- 
fluence in  the  way  of  structural  alterations  of  the  permanent  teeth,  in 
their  misplacement,  and  in  modifying  the  shape  of  the  jaws.  Ex- 
amples of  these  disturbing  factors  are  hereditary  syphihs,  scarlet  fever, 
smallpox,  and  other  diseases  which  leave  their  impress  upon  the  der- 
moid tissues  and  its  appendages.  The  anatomic  features  of  the  face, 
the  maxillary  sinus,  the  nasal  chamber,  and  its  pneumatic  sinuses,  the 
orbits,  etc.,  are  also  modified  in  form,  through  these  influences,  thus 
interfering  with  the  organs  of  mastication,  speech,  breathing,  olfaction, 
sight,  and  even  hearing.  In  order  to  avoid  the  results  of  these  dis- 
turbances the  deciduous  teeth  should  receive  unremitting  care,  to  the 
end  that  decay  be  not  allowed  to  progress  in  such  a  manner  that  their 
pulps  become  exposed  or  lost  before  the  physiologic  time  for  the  teeth 
to  be  "shed."  The  premature  loss  of  a  single  one  of  these  may  cause 
the  disarrangement  of  all  of  the  permanent  teeth  and  modify  the  in- 
ternal anatomy  of  the  face.  Inflammatory  conditions  in  or  about  the 
deciduous  teeth  may  prevent  a  normal  development  of  the  alveolar 
process  and  of  the  jaws  proper.  For  these  reasons  the  care  of  the 
deciduous  teeth  and  the  mouth  during  the  period  of  the  eruption  of  the 
permanent  set  should  be  in  the  hands  of  a  dentist  who  understands  the 
importance  of  preventing  the  loss  of  the  deciduous  teeth  before  the 
proper  time. 

The  form^ation  of  the  habit  of  exclusive  mouth-breathing  should  be 
guarded  against.     If  a  tendency  in  this  direction  is  observed,  the  cause 
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should  be  sought  out.  Frequently  it  is  mere  habit;  often  it  is  caused 
by  obstructions  of  the  nasal  respiratory  tract,  as  adenoids  or  bony 
growths,  which  latter  are  sometimes  congenital.  When  such  obstruc- 
tions exist,  they  should  be  removed  at  once.  The  object  in  so  strenu- 
ously insisting  upon  the  care  of  the  mouth  at  this  period  of  life  is  to 
secure  the  proper  alignment  and  occlusion  of  the  permanent  teeth. 
This  cannot  be  hoped  for  when  any  such  untoward  conditions  prevail, 
and  should  the  teeth  erupt  irregularly,  it  would  be  useless  to  attempt 
their  regulation  until  the  pathologic  conditions  of  the  nose  and  throat 
are  corrected,  as  permanent  results  could  not  be  expected. 

If  during  the  first  six  years  of  the  child's  Hfe  it  should  have  been  so 
unfortunate  as  to  suffer  from  any  of  these  disturbing  influences,  either 
surgical  or  medicinal  treatment  will  be  necessary,  in  kind  and  in  pro- 
portion to  the  injury. 

During  the  Eruption  of  the  Permanent  Teeth. — Assuming  that 
respiration  has  been  carried  on  through  its  normal  channel,  that  no 
undue  muscular  action  has  affected  the  bones  of  the  face,  that  the 
deciduous  teeth  have  been  properly  cared  for,  that  no  constitutional 
disturbances  have  left  their  impress  upon  the  developing  permanent 
teeth,  the  hygiene  of  the  mouth  during  the  time  of  eruption  of  the 
permanent  teeth  would  be  comparatively  easy.  The  deciduous  teeth 
will  usually  be  "shed"  at  the  proper  time  to  allow  the  twenty  anterior 
permanent  teeth  to  take  their  places,  and  the  twelve  molar  teeth  which 
have  no  predecessors  will  erupt  into  their  normal  positions  in  due  time. 
The  deciduous  teeth  should,  however,  be  extracted  if  they  show  a 
tendency  to  remain  too  long  in  position,  thus  preventing  their  per- 
manent successors  from  erupting  or  causing  them  to  be  carried  into 
false  positions.  If  the  permanent  teeth  are  inclined,  for  any  reason, 
to  take  false  positions,  they  should  be  assisted  into  place  by  the  use  of 
the  simplest  appliance  that  will  accomphsh  the  object.  Decay  should 
be  looked  for,  and  when  found  proper  means  to  remove  it  and  prevent 
its  extending  should  be  adopted.  If  it  should  extend  until  the  pulp 
becomes  irritated,  the  child  will  have  toothache  and  the  treatment  be- 
comes more  difficult.  If  allowed  to  go  on  until  the  pulp  becomes  "ex- 
posed," infection  will  be  comm.unicated  to  the  soft  tissue.  This  will 
result  not  only  in  severe  pain  in  the  tooth,  but  the  infection  will  pass 
along  the  root  canal  until  this  organ  becomes  devitalized  and  putres- 
cent, and  finally  the  surrounding  tissue  of  the  tooth  will  become  in- 
volved, thus  causing  disease  of  the  alveolar  process,  the  bone  proper, 
or  other  tissue  of  the  face.  The  lymphatic  glands  may  also  become  in- 
volved, to  the  extent  of  showing  considerable  enlargement,  the  cause 
of  which  is  often  overlooked  by  the  physician,  and  local  or  general 
treatment  prescribed  instead  of  treating  or  extracting  the  tooth. 

Permanent  Dentition. — The  eruption  of  the  thirty-two  permanent 
teeth  usually  commences  with  the  first  molar,  often  called  the  "sixth- 
year  molar."  This  tooth  is  generally  looked  upon  by  parents  as 
belonging  to  the  deciduous  set,  and  consequently  when  threatened  with 
decay  is  often  neglected. 
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If  no  complications  exist  and  the  deciduous  teeth  are  "shed"  at 
the  proper  time,  the  eruption  of  the  permanent  teeth  will  give  but  little 
discomfort,  except  perhaps  the  upper  and  lower  third  molars.  These 
often  require  that  the  overlying  gum  tissue  covering  them  be  thoroughly- 
cut  or  even  removed.  Under  certain  pathologic  conditions  any  of  the 
permanent  teeth  may  fail  to  erupt  into  their  proper  places  at  the  proper 
time.  This  is  hkely  to  produce  serious  local  and  systemic  conditions, 
as  indicated  by  high  temperature,  spasms,  convulsions,  facial  paralysis, 
facial  neuralgia,  false  ankylosis  of  the  temporo-mandibular  articulation, 
or  cellulitis  of  the  surrounding  tissue,  often  extending  to  the  pharynx, 
the  palate,  and  the  larynx.  Pathologic  retarded  eruption  of  teeth  of 
the  upper  jaw  may  produce  inflammation  of  the  maxillae,  or  of  the  max- 
illary sinus,  whence  it  may  extend  to  the  nose  or  its  accessory  sinuses 
or  cells.  If  the  pathologic  condition  is  found  in  the  lower  jaw,  the 
lymphatic  glands  of  the  neck  may  become  enlarged.  Whenever 
symptoms  such  as  have  been  referred  to  exist,  a  careful  examination 
of  the  mouth  should  be  made  by  inspection,  tactile  sense,  and  the  x-ray, 
and  any  of  the  teeth  which  have  not  erupted  at  the  proper  time  and  in 
the  proper  position  should  be  suspected  as  the  probable  cause  of  the 
trouble,  and  either  liberated  or  extracted.  Especially  when  the  third 
molars  are  involved,  the  most  serious  consequences  may  occur. 

During  the  period  of  the  eruption  of  the  permanent  teeth  the  mouth 
is  the  theater  of  great  changes.  Coincident  with  their  progression, 
the  jaw-bones  and  their  alveolar  processes  are  developing  to  their  full 
size  and  form.  Complications  may  arise  at  any  time  from  consti- 
tutional diseases,  or  from  interference  with  respiration  through  adenoid 
enlargements  or  other  obstructions  which  cause  the  child  to  breathe 
through  the  mouth.  These  and  other  causes,  operating  on  the  develop- 
ing tissues,  may  prevent  the  proper  formation  of  the  vault  of  the  mouth 
and  the  alveolar  arches.  Under  such  circumstances  the  permanent 
teeth  will  become  crowded  and  misplaced,  causing  what  is  known  as 
irregularity  of  aHgnment  and  mal-occlusion.  If  this  condition  is 
allowed  to  exist,  it  becomes  next  to  impossible  to  keep  the  mouth  in 
hygienic  condition,  at  least  until  after  the  teeth  have  been  lost. 

Every  consideration  points  to  the  importance  of  guarding  the  teeth  g 

during  the  formative  period  against  influences  the  effects  of  which,  im- 
mediate or  remote,  tend  to  produce  malformation  of  the  shape  of  the 
mouth  and  malposition  of  the  teeth. 

During  Adult  Life. — If  all  the  disturbing  factors  have  been  guarded 
against,  the  development  of  the  jaws  will  proceed  along  normal  lines; 
the  jaws  will  be  typically  formed,  and  the  teeth  of  both  arches  will  be 
healthy,  in  regular  alignment,  and  in  correct  occlusion.  We  have  thus 
at  maturity  the  conditions  which  render  easy  the  care  of  the  m.outh 
during  adult  Ufe.  A  tooth-brush  with  warm  water,  properly  appKed, 
and  the  energetic  rinsing  of  the  mouth  by  forcing  the  water  through  the 
interstices  of  the  teeth  by  the  action  of  the  tongue  and  facial  muscles; 
occasionally  a  little  soap  of  agreeable  flavot  and  containing  no  free 
acid,  the  quill  toothpick,  and  floss  silk,  are  usually  all  that  are  re- 
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quired  to  keep  the  mouth  clean  and  therefore  in  healthy  condition. 
Many  of  the  tooth-powders  put  up  by  druggists  for  their  general  sales 
are  of  but  little  use,  while  some  are  undoubtedly  injurious.  If  a  powder 
be  used,  one  having  precipitated  chalk  as  the  base  is  best;  many  other 
substances  used  for  this  purpose  are  harmful.  The  following  prescrip- 
tion is  a  good  one  and  can  be  modified  to  suit  individual  cases : 

3.      Calcii  carbonatis  praecipitati oiij 

Sacchari  albi 

Amyli aa  oiij 

Saponis  pulveris 5  ij 

Olei  gaultheriae njjxxx 

M.     Sig. — Dentifrice. 

The  teeth  should  be  kept  as  free  from  decay  as  possible,  and  when 
decay  sets  in  it  should  be  eradicated  at  once.  To  this  end  it  would  be 
well  for  the  great  majority  of  persons  to  visit  a  dentist  at  least  as  often 
as  once  in  six  months — in  some  cases  oftener — for  examination.  These 
examinations  afford  opportunity  to  detect  decay  before  it  has  pro- 
gressed far,  when  it  is  easily  remedied,  and  also  for  the  removal  of 
accumulations  of  salivary  calcuK  from  around  the  necks  of  the  teeth. 

"Tartar,"  a  deposit  which  is  found  in  most  mouths,  cannot  be 
entirely  removed  with  the  ordinary  brush  and  powder.  Its  presence 
constitutes  a  menace  to  the  Kfe  of  the  teeth.  Starting  at  the  neck,  it 
gradually  extends  along  the  root,  sometimes,  in  severe  cases,  reaching 
to  the  apex.  Its  first  effects  are  swelling  and  recession  of  the  gums,  its 
ultimate  result  the  loss  of  the  teeth  affected  through  resorption  of  the 
alveolar  process  from  the  constant  irritation  of  the  deposits.  Tartar 
also  permits  the  accumulation  of  pathogenic  organisms  around  the 
necks  of  the  teeth,  thus  forming  nuclei  of  infectious  matter. 

From  Adult  Life  to  Old  Age. — The  principal  enemies  of  the  health 
of  the  teeth  from  infancy  to  maturity  are,  as  has  been  seen,  decay  and 
salivary  deposits.  From  the  latter  point  on  they  are  reinforced  by  an 
ally  more  powerful  for  evil  than  either,  namely,  pyorrhea  alveolaris. 
This  disorder  is  protean  in  its  manifestations,  but  in  whatever  form  it 
presents,  the  end  is  inevitably  the  loss  of  the  teeth  attacked  unless  the 
ravages  be  counteracted.     (See  Pyorrhea  Alveolaris.) 

It  is  to  one  or  the  other  of  these  causes  that  the  loss  of  the  teeth  is 
due.  In  most  cases  the  loss  may  be  averted  by  proper  care, — which  in 
tliis  instance  may  often  include  treatment, — and  the  teeth  be  preserved 
through  the  longest  span  of  Kfe.  With  few  exceptions  whenever  teeth 
are  lost,  whether  one  or  two  or  more,  the  vacancy  should  be  filled  by 
artificial  substitutes.  All  artificial  appliances  should  be  constructed 
so  that  they  can  be  removed  and  cleaned  two  or  three  times  each  day. 
A  single  crown,  with  perhaps  a  "dummy"  attached,  may  be  adjusted 
so  that  it  will  not  be  removable,  but  it  must  be  so  constructed  that  it 
can  be  kept  clean  in  the  same  manner  as  the  natural  teeth.  It  is 
important  for  esthetic  reasons  that  the  arches  be  full,  but  more  im- 
portant for  hygienic  purposes.  The  functions  of  mastication  and 
speech  cannot  be  thoroughly  fulfilled  when  any  of  the  teeth  are  missing. 
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Hygiene  of  the  Mouth  During  Ilhiess. — During  protracted  illness, 
especially  in  febrile  diseases,  patients  are  often  practically  unable  to 
give  to  their  teeth  and  surrounding  tissues  the  degree  of  daily  care 
necessary  to  avert  caries,  inflammatory  disorders  of  the  gums,  and 
other  diseases.  In  most  cases  carious  spots  appear  upon  the  most 
susceptible  areas,  purulent  inflammatory  phenomena  in  the  gums, 
pericemental  abscesses,  etc.,  develop. 

We  must  here  again  emphasize  the  oft-disregarded  truth  that  the 
treatment  of  systemic  disorders  is  greatly  retarded,  and  in  certain 
cases  rendered  altogether  impossible,  by  the  neglected  state  of  the 
mouth.  As  has  just  been  stated,  diseases  of  the  teeth  are  very  apt  to 
occur  during  long  illness  or  immediately  afterward,  but  the  practitioner 
should  bear  in  mind  that  in  almost  all  instances  it  is  the  result  of  a  lack 
of  proper  hygienic  attention  to  the  teeth  and  gums  rather  than  a 
manifestation  of  the  systemic  disturbance.  The  person  entrusted  with 
the  care  of  the  patient  should  be  instructed  to  have  the  patient  brush 
the  teeth  at  least  twice  daily.  If  the  prostration  be  such  as  to  pre- 
clude the  possibility  of  the  patient  himself  doing  it,  it  should  become  a 
part  of  the  nurse's  duty  to  carry  out  this  most  important  hygienic 
measure. 

Apart  from  the  disastrous  results  in  and  about  the  teeth  from  a  dis- 
regard of  this  measure,  it  is  perhaps  of  even  greater  importance  to  care 
for  the  teeth  properly  during  illness,  as  the  accumulation  of  infectious 
matter  in  the  mouth  may  easily  become  the  origin  of  disturbances  of 
varied  degrees  of  intensity  in  the  most  vital  portions  of  the  alimentary 
tract. 

In  cases  of  s>'philis,  and  whenever  mercury  is  freely  administered, 
the  mouth  should  first  be  placed  in  as  healthy  a  condition  as  possible, 
as  inflammatory  disturbances  of  the  mouth  from  the  use  of  mercury 
are  indirectly  due  to  the  lowering  of  the  general  vital  resistance,  thus 
permitting  the  growth  of  the  pathogenic  bacteria  wdthin  the  mouth. 
This  can  be  averted  in  nearly  all  cases,  if  cavities  of  decay  have  been 
previously  filled  and  all  calcareous  deposits  removed.  It  should  be 
the  aim  of  the  practitioner  to  eliminate  all  possible  sources  of  infection 
and  to  preserve  the  teeth  and  gums,  before  and  throughout  the  systemic 
treatment,  in  a  condition  as  nearly  normal  as  possible. 

DISORDERS   OF   THE   GUMS   AND   ALVEOLAR    PROCESSES 

Disorders  of  the  gums  are  divided  into  two  classes^superficial  and 
deep. 

The  superficial  disturbances  have  in  a  great  measure  been  treated 
under  the  head  of  general  diseases  of  the  mouth,  with  the  exceptions  of 
gingivitis  and  effects  from  lead-poisoning. 

Gingivitis. — Gingivitis  is  an  inflammation  that  may  be  divided  into 
superficial  and  deep,  or  marginal  gingivitis  and  interstitial  gingivitis 
(Talbot). 

Superficial  or  marginal  gingivitis  is  a  general  inflammation  involv- 
ing the  surface  of  the  gums  and  the  tissues  around  the  necks  of  the 
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teeth.  It  is  sometimes  more  or  less  localized  according  to  the  nature 
of  the  exciting  cause.  If  constitutional  it  is  liable  to  involve  the  whole 
surface;  but  if  caused  by  some  local  disturbance,  it  will  be  localized 
according  to  the  degree  and  location  of  the  irritating  factors.  When 
it  is  localized  around  the  necks  of  the  teeth,  it  is  produced  in  various 
ways  by  calcareous  deposits,  mechanical  apphances  such  as  ill-fitting 
artificial  crowns,  fillings  overlapping  at  the  cervical  margin,  impacted 
food,  and  other  debris  which  undergoes  decomposition  through  the 
action  of  various  bacteria,  the  irritating  end-products  being  the  cause 
of  the  inflammatory  process.  These  conditions  are  usually  found 
among  persons  who  neglect  the  hygiene  of  the  mouth. 

The  excessive  use  of  tobacco,  especially  when  supplemented  by  a 
liberal  use  of  alcohoHc  drinks,  and  more  certainly  where  there  is  a 
syphiUtic  history,  may  produce  marked  gingivitis  which  will  be  ex- 
hibited in  various  forms.  One  of  these,  leukoplakia,  makes  its  appear- 
ance in  the  form  of  white  corrugated  patches,  largely  composed  of 
degenerated  epithelium.  It  often  extends  to  the  buccal  surface  of  the 
cheeks  or  to  the  roof  of  the  mouth,  or  may  be  found  upon  the  tongue. 
If  not  properly  treated,  it  becomes  a  serious  affection,  as  it  is  often  the 
forerunner  of  epithelioma. 

A  form  of  gingivitis,  sometimes  called  chemical,  is  usually  caused 
by  the  misuse  of  drugs  such  as  arsenious  acid,  carbolic  acid,  sulphuric 
acid,  etc.  The  most  serious  phase  is  caused  by  arsenious  acid,  used  to 
devitaUze  the  pulps  of  the  teeth.  Sometimes  the  drug  is  accidentally 
allowed  to  come  in  contact  w^ith  the  gum  tissue;  occasionally  it  leaks 
out  under  a  temporary  filUng.  When  this  occurs,  it  causes  great  pain, 
and  eventually  destroys  the  pericementum  and  attacks  the  bone, 
producing,  as  a  rule,  a  necrotic  condition  of  the  alveolar  process  of 
varied  degrees  of  intensity.  This  disturbance  is  easily  diagnosed, 
especially  if  there  be  a  history  of  arsenious  acid  having  been  applied. 
The  symptoms  are  great  pain,  loosening  of  the  tooth,  and  necrosis  of 
the  bone,  which  can  be  detected  by  passing  a  probe  along  the  root. 
The  overlying  gum  tissue  will  either  slough  away  or  become  resorbed, 
leaving  the  bone  denuded.  The  dead  bone  finally  separates  in  the 
form  of  a  sequestrum. 

Gingivitis  is  common  during  febrile  diseases,  such  as  tx^phoid  fever 
and  pneumonia,  arising  through  the  disease  itself  or  through  neglect 
of  the  care  of  the  mouth  at  such  times. 

The  over-administration  of  mercury  will  produce  gingivitis  when 
the  mouth  is  in  an  unhygienic  condition. 

Lead-poisoning,  such  as  is  observed  in  men  employed  in  lead  mills, 
in  painters,  pottery  glazers,  etc.,  often  produces  marked  gingivitis. 
This  disturbance  is  generally  indicated  by  a  blue  line  on  the  free  margin 
of  the  gums  surrounding  the  teeth. 

Treatment  of  Gingivitis.— The  same  principles  apply  to  the  treat- 
ment of  all  forms  of  gingivitis.  The  first  of  these  is  removal  or  dis- 
continuance of  whatever  is  causing  the  inflammation,  if  possible. 
Calcareous  deposits,  ill-fitting  dental  appliances,  overlapping   edges 
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of  fillings,  and  other  sources  of  irritation  to  the  gum  margins  should  be 
removed  or  corrected.  Excessive  use  of  tobacco  and  overdosage  of 
mercury  must  be  avoided.  In  gingivitis  in  workers  in  industrial 
poisons,  such  as  lead,  phosphorus,  etc.,  removal  from  the  poisonous 
environment  is  first  indicated.  Attention  must  next  be  given  to  any 
systemic  cause,  if  suspected,  such  as  syphilis,  gout,  or  diabetes.  Local 
treatment  alone  will  be  of  passing  benefit  if  the  gingivitis  is  only  a 
symptom  of  a  constitutional  disease.  Local  treatment  consists  in 
getting  the  teeth  and  gums  into  a  hygienic  condition  by  removal  of 
calcareous  deposits  and  other  irritants,  filling  of  cavities  in  teeth,  and 
disinfection  of  the  inflamed  tissues.  The  swollen  and  reddened  gums 
may  be  pamted  with  tincture  of  iodin  once  a  day,  the  parts  being  kept 
free  from  saliva  until  the  iodin  dries.  A  mouth-wash,  such  as  that 
given  below,  should  be  used  several  times  a  day. 

DISORDERS  OF  THE  DEEP  STRUCTURES 

The  principal  disorders  of  the  deep  structures  are  pyorrhea  alveo- 
laris  and  abscesses. 

Pyorrhea  Alveolaris. — Pyorrhea  alveolaris  is  a  subacute  or  chronic 
inflammatory  disease  of  the  pericemental  membrane  not  infrequently 
leading  to  the  exfoliation  of  the  teeth.  The  exciting  cause  is  invariably 
of  bacterial  nature;  while  the  predisposing  cause  may  be  classified 
under  two  headings,  namely,  local  and  constitutional,  and  others  of  a 
purely  local  origin,  yet  it  is  not  by  any  means  a  rare  occurrence  to 
observe  cases  in  which  both  kinds  of  causes  have  been  instrumental  in 
bringing  about  the  destruction  of  the  pericementum  and  loosening  of 
the  tooth.  The  local  type  of  pyorrhea  is  caused  by  the  accumulation 
of  tartar  upon  the  surface  of  the  teeth  in  the  vicinity  of  the  gum  margin, 
which,  producing  a  sufficient  degree  of  irritation,  covers  the  gum  and 
pericementum  in  the  neighborhood  of  the  neck  of  the  tooth  into  areas 
of  diminished  resistance,  thus  favoring  the  bacterial  invasion  which 
leads  to  recession  of  the  gum,  pericemental  destruction,  and  loosening 
of  the  affected  tooth.  The  symptoms  are  reddening,  swelling,  and 
recession  of  the  gum,  a  purulent  discharge  from  under  the  gum  margin, 
loosening  of  the  tooth,  and  fetid  breath.  The  treatment  should  con- 
sist in  the  thorough  removal  of  the  calcareous  deposits,  and  upon  this 
point  too  much  emphasis  cannot  be  placed,  as  the  success  of  the  treat- 
ment depends  almost  wholly  upon  the  care  with  which  this  step  of  the 
operation  is  carried  out.  Following  the  removal  of  the  deposit,  the 
space  between  the  gum  and  the  root,  i.  e.,  the  pocket,  should  be  irrigated 
with  an  antiseptic  solution,  repeating  this  treatment  at  intervals  of  a 
week,  or  as  often  as  circumstances  should  require.  An  antiseptic 
mouth-wash  to  be  used  at  least  twice  daily  completes  the  therapeutic 
intervention.     The  following  solution  may  be  used  to  advantage: 

I^.      Acidi  bond 3  j 

Phenol iTExij 

Glycerini f  3  j 

Olei  menthae  piperitae n^vj 

Aquae  destillatae ad  f  5vj 

Sig. — Use  as  mouth-wash  in  full  strength  or  dilute  with  an  equal  part  of  water. 
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The  constitutional  type  of  pyorrhea  may  be  the  manifestation  of  a 
systemic  diathesis,  especially  the  gouty.  That  the  cause  of  the  primary 
pericemental  irritation  and  subsequent  purulent  infection  is  of  a  con- 
stitutional nature  cannot  be  reasonably  questioned  in  the  light  of  the 
abundant  chnical  evidence  to  that  effect.  In  persons  of  the  gouty 
diathesis  the  deposition  upon  the  root  of  the  tooth  even  of  the  smallest 
particle  of  uratic  calculus  is  sufficient  to  cause  a  degree  of  irritation  in 
the  pericementum  to  favor  subsequent  bacterial  invasion.  At  any 
rate,  it  is  principally  in  individuals  of  the  uric  acid  diathesis  that  this 
type  of  pyorrhea  is  observed,  although  it  must  be  admitted  that  the 
pathology  of  constitutional  pyorrhea  is  being  connected  with  doubtful 
and  in  many  respects  questionable  hypotheses. 

The  symptoms  of  constitutional  pyorrhea  are  identical  with  those 
of  the  local  type,  although  in  the  former  the  hkeHhood  of  the  disease 
involving  the  neighboring  teeth  is  greater.  Apart  from  the  local 
treatment,  which  should  be  similar  to  that  described  in  connection 
with  the  local  type,  proper  attention  should  be  given  to  the  general 
condition  of  the  patient.  To  this  phase  of  the  treatment  it  seems  here 
unnecessary  to  allude,  as  it  falls  strictly  within  the  province  of  the 
general  practitioner,  implying,  as  it  does,  the  treatment  of  the  systemic 
disturbance  of  which  the  oral  disorder  is  indeed  but  a  manifestation. 

ABSCESSES 

Abscesses  of  the  alveolar  process  may  be  divided  into  two  varieties 
— alveolar  abscess  and  dento-alveolar  abscess. 

Alveolar  Abscesses. — Alveolar  abscesses  are  those  found  within 
the  deep  structure  of  the  alveolar  process.  Their  origin  is  somewhat 
obscure,  though  it  is  more  than  Hkely  that  the  infection  is  similar  to 
other  deep-seated  abscesses  that  have  apparently  formed  spontane- 
ously. No  other  explanation  can  be  given,  except,  perhaps,  that  the 
infection  has  been  carried  to  the  parts  through  the  blood-current. 

Dento-alveolar  Abscess. — Dento-alveolar  abscesses  are  those  that 
are  closely  associated  with  one  or  more  teeth.  They  are  usually 
caused  by  infection  from  a  diseased  pulp,  though  the  infection  can  be 
carried  from  the  mouth  through  the  pulp  canal  of  the  tooth.  ^  In  their 
early  stage  great  pain  is  experienced,  as  the  infected  part  is  deeply 
situated.  The  tooth  becomes  apparently  elongated,  caused  by  the 
congestion  of  the  surrounding  tissue,  and  is  sore  to  the  touch.  If  the 
root  canal  is  opened  at  this  stage  and  property  treated,  the  abscess  can 
often  be  cured,  but  if  neglected  a  true  abscess  is  formed  which  will 
extend  further  into  the  alveolar  process  along  the  Hne  of  least  resistance, 
usually  pointing  and  breaking  into  the  vestibule  of  the  mouth.^  If 
proper  treatment  is  given  these  abscesses,  especially  in  the  upper  jaw, 
where  gravitation  favors  drainage,  they  can  be  cured  and  the  tooth 
made  useful;  but  the  longer  curative  measures  are  delayed,  the  more 
difficult  is  the  treatment,  and  the  teeth  are  often  lost  through  delay. 
When  discharged  into  the  oral  cavity,  the  infectious  matter  is  often 
swallowed,  and,  when  the  stomach  is  inactive,  although  immune  to  a 
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great  extent,  the  frequent  influx  will  finally  cause  various  disturbances 
not  only  in  the  stomach  but  all  along  the  ahmentary  canal.  It  is 
important,  when  any  operation  is  performed  in  the  region  of  the  mouth, 
phar}Tix,  or  any  other  portion  of  the  ahmentary  canal,  that  the  mouth 
be  examined  for  pus-discharging  abscesses  and  other  collections  of  in- 
fectious matter. 

Abscesses  Breaking  Into  the  Maxillary  Sinus. — Occasionally  the 
teeth  posterior  to  the  canine  in  the  upper  jaw  will  be  the  seat  of  ab- 
scesses that  point  and  break  into  the  maxillary  sinus,  thus  infecting  that 
ca\ity.  This  infection  can  be  transmitted  into  the  nasal  cavity  and 
its  accessory  pneumatic  sinuses  and  cells  or  even  to  the  ear,  and  cases 
have  been  knowTi  where  the  mfection  has  entered  the  brain-case, 
causing  meningitis.  Abscesses  associated  with  the  upper  anterior 
teeth  may  point  and  break  into  the  nasal  chamber  or  pass  backward 
within  the  bone  forming  the  roof  of  the  mouth,  producing  abscesses 
and  necrotic  foci  in  the  bone  that  are  sometimes  mistaken  for  sx-phiHtic 
necrosis.  Occasionally  an  abscess  from  an  upper  third  molar  (wisdom- 
tooth)  may  point  and  break  into  the  region  of  the  zygomatic  fossa, 
discharging  pus  and  infection  through  the  tissues  of  the  neck  or  into 
the  pharynx.  The  abscess  will  not  yield  to  local  treatment,  but  when 
the  true  cause  is  found  and  the  tooth  is  extracted,  the  parts  will  usually 
heal  at  once. 

Abscesses  in  the  Lower  Jaw. — Abscesses  associated  with  roots  of 
the  teeth  in  the  lower  jaw  may  point  and  break  through  the  mandible 
below  the  external  obHque  line.  When  this  happens,  pus  may  point 
anywhere  upon  the  neck  or  even  pass  into  the  thoracic  ca\'ity.  Some- 
times the  pus  may  pass  inward  through  the  bone  and  break  into  the 
submaxillary  triangle,  causing  a  triangular  swelling  upon  the  neck 
which  is  occasionally  mistaken  for  some  disease  of  the  submaxillary 
gland. 

Abscesses  developing  upon  the  lower  third  molars  are  most  difficult 
to  treat  and  may  become  dangerous.  The  roots  are  very  deep  in  the 
jaw  and  often  cause  acute  false  ankylosis  of  the  temporo-mandibular 
articulation.  Through  the  celluHtis  set  up  in  this  region,  the  mandible 
becomes  fixed,  and  deglutition  is  most  difficult  to  accompHsh  on  ac- 
count of  the  swollen  condition  of  the  tissue  around  the  oropharjux. 
If  the  abscess  should  advance  through  the  bone  below  the  angle,  it  will 
pass  into  the  region  of  the  upper  carotid  triangle. 

Treatment  of  Alveolar  Abscess. — On  general  principles  abscesses 
upon  the  roots  of  the  teeth  or  in  the  alveoH  should  be  treated  in  the 
same  manner  as  abscesses  m  any  other  region  of  the  body,  i.  e.,  re- 
moval of  the  source  of  primary  irritation  and  infection,  securing  of 
ample  drainage,  and  stimulation  of  the  growth  of  healthy  granulations 
by  proper  medication.  The  special  treatment,  particularly  in  the  case 
of  an  otherwise  strong  and  useful  tooth,  consists  in  the  removal,  by 
mechanical  means,  of  the  decomposed  contents  of  the  root  canal  or 
canals  and  in  cleaning  them  as  thoroughly  as  practicable.  Suitable 
dressings  are  then  introduced  in  the  canals,  the  operation  being  re- 
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peated  until  all  'symptoms  of  putrefactive  action  have  disappeared. 
This  being  secured,  the  root  canals  are  sealed  permanently  with  any 
of  the  filKng  materials  advocated  for  the  purpose. 

CANCRUM  ORIS 

Cancrum  oris,  or  noma,  is  a  form  of  gangrenous  stomatitis  occurring 
in  young  children. 

Etiology. — The  disease  is  found  particularly  among  poorly  nour- 
ished children  who  live  in  unhygienic  surroundings.  It  is  apt  to  follow 
acute  exanthemata,  such  as  measles  and  scarlet  fever,  and  epidemics 
are  liable  to  occur  in  these  cases  in  hospitals.  The  specific  infecting 
organism  has  not  been  isolated,  but  the  fusiform  bacillus  and  spirillum 
of  Vincent  are  frequently  present. 

Symptoms. — The  disease  begins  as  an  ulceration  of  the  mucous 
membrane  of  the  mouth,  usually  about  the  point  where  the  cheek 
joins  the  gum.  This  ulceration  spreads  rapidly  to  the  deep  tissues  of 
the  mouth  and  cheek,  often  laying  bare  the  bone  and  causing  any 
teeth  that  are  present  to  be  lost.  The  invasion  of  the  cheek  causes 
marked  swelhng  of  the  side  of  the  face  affected,  and  a  red  spot  appears 
externally.  The  swelling  feels  hard,  and  soon  takes  on  a  dusky  hue. 
The  cheek  rapidly  becomes  gangrenous,  turns  black,  and  frequently 
sloughs  away,  exposing  the  interior  of  the  mouth.  The  odor  is  almost 
unbearable.  The  disease  has  very  marked  toxic  effects  on  the  general 
system  of  the  child.  The  temperature  rapidly  reaches  104°  or  105°, 
with  a  corresponding  increase  in  the  pulse-rate.  As  the  resistance  of 
the  patient  is  rapidly  overcome  by  the  poison,  the  pulse  becomes  weak 
and  irregular,  and  the  respirations  rapid.  Just  before  death,  the 
temperature  becomes  subnormal,  and  the  child's  skin  cold  and  Hvid. 
During  the  course  of  the  disease,  the  patient  usually  suffers  from  septic 
diarrhea  brought  about  by  swallowing  the  gangrenous  material  from 
the  mouth. 

The  prognosis  is  very  unfavorable,  as  recovery  rarely  occurs. 

Treatment. — The  ulcer  in  the  mouth  should  be  cauterized  with 
pure  nitric  acid  on  an  orangewood  stick,  care  being  taken  not  to  allow 
the  acid  to  spread  to  healthy  tissue.  If  the  teeth  become  loosened, 
they  should  be  removed.  The  mouth  should  be  kept  as  clean  as 
possible  with  a  i  :  4000  solution  of  potassium  permanganate,  used  at 
frequent  intervals.  Shreds  of  gangrenous  tissue  should  be  cut  away 
with  scissors  from  time  to  time,  and  the  parts  touched  with  nitric 
acid.  The  gangrenous  tissue  of  the  cheek  must  also  be  removed. 
If  the  patient  recovers,  the  disfigurement  may  be  corrected  to  some 
extent  by  plastic  operations.  The  general  condition  of  the  patient 
requires  judicious  stimulation. 

LUDWIG'S  ANGINA 

Ludwig's  angina  is  a  celluUtis  beginning  in  the  submaxillary  region, 
and  extending  into  the  tissues  of  the  floor  of  the  mouth,  the  base  of 
the  tongue,  the  pharynx  and  larynx. 
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Etiology  and  Pathology. — It  usually  starts  as  a  perilymphangitis  of 
the  submaxillary  salivary  gland,  due  to  the  invasion  of  micro-organ- 
isms, generally  streptococci,  though  the  pyogenic  micrococci  and 
other  bacteria  may  be  the  exciting  cause.  The  point  of  entrance  of 
the  bacteria  may  be  the  suppurating  root  of  a  tooth,  inflamed  tonsils, 
the  duct  of  the  submaxillary  gland,  or  ulceration  of  the  mucous  mem- 
brane of  the  mouth.  The  infection  is  above  the  fascia  covering  the 
submaxillary  triangle,  and  below  the  mylohyoid  muscle.  From  its 
point  of  development  it  is  carried  by  the  lymphatics  and  connective 
tissue  upward  into  the  substance  of  the  mylohyoid  muscle  and  back- 
ward to  involve  the  walls  of  the  pharynx  and  larynx.  Invasion  of 
the  latter  may  result  in  death  from  suffocation. 

Symptoms. — There  is  a  swelling  in  the  submaxillary  triangle, 
which  rapidly  increases  in  size,  and  is  accompanied  by  induration  and 
tenderness.  The  mucous  membrane  of  the  floor  of  the  mouth  finally 
reaches  the  level  of  the  tops  of  the  lower  incisor  teeth,  and  is  very  hard 
to  the  touch.  The  swelHng  forces  the  tongue  up,  causing  the  mouth 
to  be  held  open.  There  is  an  increase  in  the  flow  of  saliva.  Only 
one  side  of  the  floor  of  the  mouth  is  at  first  involved,  though  later  the 
inflammation  may  spread  to  both  sides.  The  cellulitis  at  the  same 
time  spreads  backward  to  the  pharynx  and  larynx,  causing  embarrass- 
ment of  respiration  and  sometimes  suffocation.  The  characteristic 
point  of  distinction  between  Ludwig's  angina  and  ordinary  submaxil- 
lary cellulitis  is  the  rapid  spread  of  the  inflammation  to  the  floor  of  the 
mouth  and  the  region  of  the  glottis,  the  entire  course  sometimes  not 
occupying  more  than  twenty-four  or  forty-eight  hours.  The  local 
symptoms  are  usually  accompanied  by  high  temperature,  rapid  pulse, 
and  great  prostration. 

Treatment. — There  is  perhaps  no  disease  that  requires  more  prompt 
attention  than  Ludwig's  angina.  Delay  of  an  hour  may  be  fatal  to 
the  patient's  chances  of  recovery.  As  soon,  as  the  diagnosis  is  made, 
the  swelling  must  be  attacked  by  free  incision  of  the  neck.  No  amount 
of  opening  into  the  floor  of  the  mouth  alone  will  be  of  any  avail.  The 
incision  should  be  made  in  the  submaxillary  region,  parallel  with  the 
lower  border  of  the  jaw,  and  carried  beneath  the  deep  fascia ;  otherwise 
it  will  not  reach  the  seat  of  the  lesion.  Another  opening  may  be  made 
in  the  median  Hne  beneath  the  chin  and  connected  with  the  first  with 
a  rubber  drainage-tube.  It  is  quite  safe  to  carry  the  median  incision 
as  far  as  the  mucous  membrane  covering  the  floor  of  the  mouth  without 
danger  of  undue  hemorrhage,  as  no  large  blood-vessels  cross  the  median 
Hne.  Pus  is  not  always  obtained  by  early  incision,  but  the  spread  of 
the  inflammation  is  nearly  always  checked,  and  the  swelling  gradually 
subsides.  This  improvement  is  accompanied  by  fall  of  the  tempera- 
ture and  pulse-rate  to  normal  in  a  few  hours.  Delay  in  following  out 
this  treatment  is  disastrous,  for  little  hope  of  recovery  can  be  enter- 
tained if  the  larynx  becomes  involved.  If  the  case  is  seen  late,  when 
dyspnea  shows  that  obstruction  of  the  respiratory  passages  is  threat- 
ened,  tracheotomy  should  be  performed  at  once,  followed  by  the 
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measures  described  above.     The  general  condition  of  the  patient  re- 
quires rest  in  bed,  Hquid  diet,  and  stimulants. 

Soon  after  recovery,  search  for  and  removal  of  the  exciting  cause, 
such  as  a  diseased  tooth  or  tonsils,  should  be  carried  out.  If  the 
exciting  cause  is  a  diseased  tooth,  it  should  be  extracted,  provided  that 
the  operation  can  be  accompHshed  without  danger  of  additional  in- 
fection of  the  surrounding  tissue. 
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DISEASES  OF  THE  MOUTH 

MOUTH  INFECTIONS 

The  lessons  that  may  be  learned  from  the  subject  of  mouth  in- 
fection are  so  fundamental,  and  hence  so  important  in  etiology,  diag- 
nosis, and  prognosis,  that  it  would  be  well  to  have  the  section  in  wliich 
it  is  considered  placed  in  the  first  part  of  every  book  on  therapeutics. 

Etiology. — No  practical  man  can  deny  the  influence  of  this  con- 
dition in  the  production  of  forms  of  arthritis;  in  endocarditis;  in  inflam- 
mations of  the  phar}Tix;  in  inflammations  of  the  gastro-intestinal 
tract,  notably  the  gastric  inflammations  antecedent  to  anemia ;  in  toxic 
anemia;  in  some  obscure,  mild,  long-continued  fevers  the  writer  has 
found  it  to  be  the  factor;  in  toxic  nervous  disorders,  as  neuritis;  in 
many  functional  disorders  of  the  nervous  system  which  are  toxic  in 
origin;  and,  finally,  in  various  forms  of  indigestion  or  chronic  gastritis. 
What  therapeutist  can  afford  to  neglect  an  infected  mouth  in  the 
preventive  and  curative  treatment  of  these  disorders  ?  We  owe  to 
Wilham  Hunter,  more  than  to  any  other  one  man,  insistence  upon  and 
clear  demonstration  of  the  etiologic  importance  of  mouth  infection. 

Sjrmptoms. — No  disorder  is  more  readily  demonstrated,  more 
frequently  overlooked,  or,  if  noticed,  oftener  neglected  in  the  scheme  of 
therapeutics.  Inspection  is  sufiicient  to  disclose  the  condition.  The 
process  may  be  local  or  general.  It  may  be  limited  to  the  vicinity  of 
one  tooth  or  extend  throughout  the  mouth.  If  present,  it  may  be 
indicated  by  a  carious  tooth,  by  inflammation  of  the  contiguous  gums, 
by  an  abscess  or  inflammation  at  the  root  of  the  tooth.  More  evident 
processes  are  seen  in  gingivitis,  or  in  stomatitis,  catarrhal,  suppurative, 
and  ulcerative.  Exploration  may  be  aided  by  the  a"-rays,  particularly 
if  the  infection  is  at  the  root  of  a  tooth,  or  if  the  jaw-bone  is  involved. 
Careful  exploration  of  the  antrum  must  be  made. 

The  significance,  the  fetor,  the  discharge,  the  painful  mastication, 
and  other  local  symptoms  and  signs  must  be  sought  for  in  works  on 
diagnosis. 

It  must  not  be  forgotten  that  "plates,"  "bridges,"  one  or  more 

false  teeth,  and  other  artificial  masticatory  aids  may  underlie  the 

infective  process.     Moreover,  the  process  may  be  secondary,  as  in 

scurvy,  rachitis,  syphilis,  etc. 

Diagnosis. — This  is  easy.     The  point  at  issue  is  to  look  for  the 
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possible  occurrence  of  the  mouth  infection  and  to  recognize  its  relation- 
ship to  other  existing  near  or  remote  disorders. 

Prognosis. — The  writer  has  for  many  years  called  the  attention  of 
his  classes  to  the  influence  of  mouth  infection  on  the  prognosis  of 
pneumonia,  typhoid  fever,  and  other  infections.  It  adds  immensely 
to  the  gravity  of  the  case,  not  only  because  of  the  existing  local  dis- 
order, but  because  of  its  past  effect  on  the  organism.  The  resist- 
ance and  the  nutrition  are  influenced.  Excretory  and  secretory  organs 
and  the  defenses  of  the  organism  are  already  overstrained  by  the 
chronic  infection,  and  cannot  rise  to  the  new  combat  with  the  vigor  of 
a  mouth-clean  subject.  Moreover,  the  catarrh  and  functional  dis- 
orders of  the  gastro-intestinal  tract  serve  as  a  further  handicap  to  the 
stricken  patient.  To  these  must  be  added  the  frequency  of  reinfection, 
because  the  organisms  may  be  harbored  in  the  tooth  cavities  and  the 
''plate"  or  "bridge"  curves  so  frequently  seen.  I  am  sure  broncho- 
pneumonias are  thus  Ukely  to  recur,  while  the  long-drawn-out  septi- 
cemia of  typhoid  fever,  or  even  relapses  of  the  disease,  can  have  similar 
explanation.  In  anemia,  chronic  toxemia,  and  infections  the  course 
is  in  accordance  with  the  degree  of  success  attained  in  the  treatment 
of  the  primary  mouth  disorder.  If  the  anemias  have  not  progressed 
too  far,  they  are  hkely  to  be  cured  and  their  recurrence  prevented. 
For  the  arthritis  and  chronic  gastro-intestinal  conditions,  a  similar 
statement  can  be  made. 

Treatment. — In  this  day  of  thorough  practical  knowledge  of  sepsis 
and  its  management  a  discussion  of  the  treatment  of  oral  sepsis  is 
almost  academic.  It  is  sufficient  to  say  that  local  causes  must  be  dyna- 
mited out ;  the  tooth  or  teeth  removed ;  the  imported  artifices  of  the 
dentist  destroyed  and  near-by  cavities  treated.  It  matters  very  little, 
says  Hunter,  what  means  you  select,  so  that  you  do  something.  His 
precepts  and  procedures  are  so  clear  and  forceful  that  we  reproduce 
them  here : 

"When  I  say  oral  sepsis,  I  do  not  mean  any  general  appHcation  of 
mild  astringents  or  antiseptic  washes.     I  mean — 

"i.  The  direct  treatment  of  each  lesion  in  connection  with  a 
diseased  tooth  by  strong  antiseptic  solutions;  carboHc  acid  (i  in  20 
or  I  in  40)  rubbed  in  by  means  of  a  camel's-hair  brush  or  a  piece  of 
cotton-wool  directly  over  the  diseased  root.  This  treatment  should 
be  periodically  apphed  to  each  diseased  tooth  as  long  as  the  patient 
delays  having  the  tooth  removed  or  as  long  as  there  is  the  sHghtest 
sign  of  redness  around  the  root.  A  teaspoonful  of  i  in  20  carbolic 
acid  in  half  a  tumbler  of  water  forms  an  agreeable  mouth-wash. 

"2.  Still  better,  it  can  be  done  by  removing  all  diseased  stumps 
and  roots,  in  particular  those  l>ing  underneath  any  tooth  plate. 

"3.  There  is  a  necessity  for  recognition  on  the  part  of  the  dental 
surgeon  that  the  conditions  he  deals  with  are  in  all  cases  septic;  he 
must  not  be  simply  content  to  supply  his  patient  with  tooth  plates. 
The  patient  will  have  to  be  educated,  and  shown  that  these  plates  are 
the  cause  of  septic  trouble  unless  they  are  daily  sterilized. 
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"4.  There  must  be  an  entire  avoidance  of  any  dental  apparatus 
(liable  to  become  septic)  which  cannot  be  removed,  and  therefore 
which  cannot  be  kept  aseptic. 

"Oral  antisepsis  thus  carried  out  is  a  field  of  preventive  medicine 
which  I  think  can  be  worked  in  with  the  most  extraordinary  success 
by  the  doctor,  the  surgeon,  the  dental  surgeon,  and  the  patient." 

CATARRHAL  STOMATITIS   (SIMPLE  STOMATiriSj     ERYTHEMATOUS  STOMATITIS) 

Simple  or  catarrhal  stomatitis  is  characterized  by  more  or  less 
diffuse  catarrhal  inflammation  of  the  mucous  membrane  of  the  oral 
cavity,  associated  with  an  increased  secretion  of  sahva.  The  inflam- 
matory process  is  sometimes  local,  occurring  in  whitish  spots  that  are 
dry  and  glazed,  or  the  whole  oral  cavity  is  affected  and  the  mucous 
membrane  is  red  and  swollen. 

Etiology.— Catarrhal  stomatitis  is  produced  by  a  variety  of  causes, 
both  infectious  and  toxic,  a  recital  of  which  will  indicate  the  line  of 
treatment  to  pursue  in  the  respective  forms.  Children  are  much  more 
liable  to  it  than  adults.     The  causes  of  simple  stomatitis  are: 

1.  Mechanical,  chemical,  or  thermic  insults  to  the  oral  mucous 
membrane,  such  as  the  irritation  produced  by  a  sharp  or  carious  tooth, 
tobacco,  too  hot  or  too  highly  seasoned  foods,  or  too  hot  beverages. 

2.  Local  infections  that  most  frequently  are  the  result  of  lack  of 
cleanHness,  which  gives  rise  to  accumulations  of  food  and  epithelium 
in  the  mouth  and  favors  the  growth  of  the  mouth  bacteria.  This 
lack  of  cleanliness  usually  comes  from  carelessness  in  the  care  of  the 
mouth  and  teeth. 

It  is  probable  that  infection  plays  a  great  part  in  the  production 
of  all  forms  of  stomatitis,  since  the  original  cause,  whatever  it  is,  re- 
duces the  resistance  of  the  oral  mucous  membrane  and  favors  infection 
by  the  varieties  of  bacteria  that  are  normal  inhabitants  of  the  mouth. 

3.  Catarrhal  stomatitis  occurs  in  the  course  of  the  acute  febrile 
diseases,  especially  typhoid  fever  and  pneumonia,  where  the  resistance 
of  the  patient  is  reduced  by  the  primary  infection  and  any  lack  of 
cleanhness  in  the  mouth  quickly  leads  to  local  infection  by  the  mouth 
bacteria.  This  occurs  the  more  readily  when  the  patient's  sensorium 
is  so  affected  by  the  severity  of  the  infection  that  he  is  incapable  of 
attending  to  the  condition  of  his  own  mouth. 

There  is  Hkewise  danger  of  stomatitis  and  associated  oral  sepsis 
in  diseases  of  the  central  nervous  system  and  in  various  wasting  con- 
ditions, as  tuberculosis,  carcinoma,  etc.,  in  which  patients  are  unable 
to  attend  to  their  own  needs. 

Catarrhal  stomatitis  frequently  complicates  various  acute  gastro- 
intestinal disorders.  It  is  not  uncommon  in  cases  of  gastric  ulcer 
during  the  period  of  rectal  feeding,  where  dryness  of  the  mouth  leads 
to  inflammation  and  secondary  infection.  The  presence  of  oral  sepsis 
in  all  these  conditions  seriously  complicates  the  course  of  the  primary 
affection  by  adding  to  the  patient's  discomfort  and  by  forming  an 
additional  focus  of  infection. 
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4.  Simple  stomatitis  may  occur  in  the  course  of  various  constitu- 
tional diseases,  as  gout,  diabetes,  nephritis,  urticaria,  and  during  preg- 
nancy and  lactation. 

5.  The  eruptions  of  the  various  exanthemata  manifest  themselves 
in  the  oral  mucous  membrane,  frequently  before  they  appear  upon 
the  skin.  The  only  danger  to  be  feared  from  such  cases  is  that  the 
general  condition  of  the  patient  is  such  as  to  favor  the  development  of 
oral  sepsis. 

6.  Finally,  simple  stomatitis  may  result  from  the  use  of  iodids, 
mercury,  arsenic,  the  bromids,  etc. 

Since  primary  or  secondary  infection  by  the  mouth  bacteria  is 
probably  the  most  important  element  in  the  production  of  stomatitis, 
cleanhness  is  the  essential  part  of  the  prophylactic  and  curative  treat- 
ment. All  circumstances  that  favor  infection  by  mechanical  irrita- 
tion must  be  removed.  Thus,  decayed  teeth  should  be  extracted 
or  rendered  harmless.  False  teeth,  which  may  cause  trouble  by  irri- 
tating a  sensitive  mucous  membrane,  should  always  be  removed  at 
night,  and  should  be  cleaned  after  each  meal  when  this  is  found  neces- 
sary. When  there  is  a  tendency  to  recurring  attacks  of  stomatitis, 
smoking  and  the  use  of  highly  seasoned  or  very  hot  foods  or  bever- 
ages must  be  forbidden. 

Treatment. — To  clean  the  mouth,  pure  water  is  as  efficient  and 
pleasant  as  any  of  the  medicated  washes.  It  should  be  held  in  the 
mouth  for  at  least  two  minutes,  and  should  be  forced  in  and  out 
through  the  closed  teeth,  and  into  all  the  comers  of  the  oral  cavity. 
To  facilitate  thorough  washing,  the  mouthful  taken  at  one  time  should 
be  as  large  as  possible  and  yet  allow  for  the  easy  action  of  the  Ups  and 
buccal  muscles.  By  its  use  the  mucous  membrane  is  kept  moist  and 
refreshed  and  the  desired  cleanliness  is  obtained. 

If  the  inflammation  is  well  established,  the  use  of  various  medi- 
cated mouth-washes  is  necessary.  Probably  the  best  local  remedy  for 
continuous  use  is  chlorate  oj  potash.  This  drug  when  absorbed  from 
the  gastro-intestinal  tract  is  freely  eliminated,  unchanged  by  the  saliva, 
and  so  may  be  given  internally  as  well  as  used  locally  as  a  wash. 

In  adults  there  is  probably  no  advantage  in  its  administration  by 
the  stomach,  as  it  can  be  used  freely  as  a  mouth-wash,  but  in  children 
too  young  to  be  taught  to  use  a  wash  this  mode  of  administration  has 
great  advantages. 

For  local  application  the  drug  should  be  used  either  as  a  powder 
or  in  the  strength  of  2  to  3  per  cent,  in  water  as  a  wash;  for  adults 
every  hour  or  two  during  waking  hours.  It  must  be  held  in  the  mouth 
and  rinsed  about  for  at  least  two  minutes. 

Internally  the  dose  for  adults  is  10  to  20  grains  three  times  a  day. 
Its  internal  use  is  contraindicated  in  nephritis,  and  even  its  local  use 
may  be  dangerous  in  bad  cases  of  acute  nephritis.  The  combination 
of  an  astringent,  as  a  salt  of  iron,  with  the  potassium  salt  is  often  ad- 
vantageous. A  vegetable  astringent  is  likewise  useful.  A  prescrip- 
tion which  calls  for  the  following  combination  is  often  employed: 
VOL.  m — 20 
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I^.     Potassii  chloratis 3j-3ij 

Tr.  f erri  chloridi 3  i j 

Inf.  rhois  glabrae q.  s.  ad.  5iij 

M.     Sig. —  5j  in  H  glass  water  as  mouth-wash. 

A  small  portion  may  be  swallowed,  the  iron  being  of  much  service 
in  anemic  subjects. 

Another  vegetable  astringent,  pomegranate,  in  combination  with 
potassium  chlorate,  also  forms  the  basis  for  many  mouth-washes.  In 
late  and  sluggish  forms  of  stomatitis  a  small  portion,  as  one  grain 
of  chlorate  of  potash  to  the  ounce  of  fluidextract  of  pomegranate,  may 
be  used.    A  teaspoonful  of  the  solution  diluted  is  a  good  mouth-wash. 

If  the  use  of  potassium  chlorate  is  contraindicated,  peroxid  of  hy- 
drogen in  the  proportion  of  i  :4  to  i  :8,  or  borax  in  the  strength  of  lo 
to  15  grains  to  the  ounce  of  water,  may  be  used  as  a  wash.  There  is 
no  objection  to  other  medicated  washes  provided  they  fulfil  the  con- 
ditions mentioned  in  the  article  upon  general  hygiene. 

If  the  pain  is  severe,  it  may  be  allayed  by  the  use  of  cool  washes, 
bits  of  ice,  or  pencihng  with  2  per  cent,  solution  of  cocain,  with  due  re- 
gard to  a  possible  idiosyncrasy  of  the  patient  to  the  latter  drug. 

In  infectious  fevers  and  wasting  diseases,  including  gastric  ulcer, 
cleanliness  is  the  first  and  most  important  means  of  combating  the 
danger  of  oral  infection.  In  helpless  cases  the  mouth  must  be  cared 
for  by  the  attendant,  and  should  be  washed  at  frequent  intervals  with 
clean  water  or  some  mild  antiseptic  solution,  as  boracic  acid  or  peroxid 
in  the  strengths  mentioned.  A  mouth- wash  both  pleasant  and  effi- 
cient for  use  in  acute  infections  is  the  following: 

I^.     Sodii  boratis 3iv 

Glycerini f  o  j 

Olei  eucalypti njjv 

Aquae  dest q.  s.  ad.  Oj 

If  the  mouth  and  tongue  are  very  dry,  liquid  albolene  or  liquid 
vaselin  should  be  used  as  a  spray  or  by  pencihng.  This  soothes  and 
protects  the  parched  mucous  membrane.  Glycerin  and  boracic  acid 
or  glycerin  alone  may  be  used  for  the  same  purpose,  but  are  not  so 
efficient. 

Cracked  and  parched  lips  must  be  cleaned  and  anointed  with  cold- 
cream  or  vaselin.  If  ulcers  form,  they  should  be  touched  with  a 
solution  of  nitrate  of  silver  (12  per  cent.). 

Catarrhal  Stomatitis  in  Children. — Catarrhal  stomatitis  is  rela- 
tively more  common  in  children,  because  of  various  conditions  peculiar 
to  that  age.  The  mouths  of  nurslings  are  exposed  to  traumatism  from 
the  act  of  sucking,  dentition  is  a  frequent  cause,  and  too  rigorous  clean- 
ing or  the  rubbing  of  a  swollen  gum  may  produce  inflammation.  As 
in  all  forms  of  stomatitis,  but  especially  so  in  infants,  lack  of  cleanhness 
and  infection  are  the  all-important  causes. 

Prophylaxis. — As  is  suggested  by  what  has  been  said  of  the  etiol- 
ogy, in  children  prophylaxis  is  far  more  important  than  the  actual 
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treatment.  The  essential  feature  of  the  prophylaxis  is  to  maintain 
scrupulous  cleanliness  of  everything  that  enters  the  infant's  mouth. 
Nipples  and  bottles  should  be  boiled  before  and  after  each  feeding; 
the  breasts,  as  well  as  the  infant's  mouth,  should  be  carefully  cleansed 
with  a  2  or  3  per  cent,  solution  of  boracic  acid,  and  if  the  child  is  bottle- 
fed,  a  clean  milk,  preferably  one  of  the  so-called  "certified"  milks, 
should  be  used. 

Treatment. — The  treatment  of  the  condition  is  complicated  by  the 
fact  that  infants  cannot  suck  during  the  period  of  acute  inflammation. 
In  such  cases  food  should  be  given  by  a  spoon  or  dropper.  The  mouth 
must  be  gently  cleaned  every  half  hour  or  so  when  the  baby  is  awake 
by  a  2  per  cent,  solution  of  biborate  or  bicarbonate  of  soda  on  a  soft 
cotton  swab  or  in  a  dropper. 

In  older  children  chlorate  of  potash  is  the  best  remedy,  and  in 
young  children  who  do  not  understand  how  to  wash  their  own  mouths, 
the  drug  can  be  given  internally,  acting  locally  in  its  passage  through 
the  saliva.  It  should  be  used  with  caution,  since  children  are  rela- 
tively more  susceptible  to  its  action  than  adults,  and  in  some  cases  it 
has  a  decided  toxic  effect,  producing  drowsiness,  cardiac  weakness, 
cyanosis,  and  suppression  of  urine. 

Dosage  of  Potassium  Chlorate. — The  following  table  taken  from 
Rotch  shows  the  minimum  doses  that  may  be  safely  administered  at 
the  different  ages. 

AMOUNT  OF  POTASSIUM  CHLORATE  WHICH  CAN  BE  SAFELY  GIVEN  IN 
TWENTY-FOUR  HOURS  AT  DIFFERENT  AGES 

Age.  Grams. 

Under  i  year i.o 

1  to  2  years 1.5 

2  to  6  years 2.0 

6  to  8  years 2.5 

8  to  14  years 3.0 

In  severe  cases,  or  when  the  inflanimation  is  very  resistant  to 
treatment,  the  mucous  membrane  should  be  gently  penciled  with  a 
I  per  cent,  solution  of  argentic  nitrate  once  daily,  followed  by  careful 
washing  with  cold  sterile  water. 

The  sahva  of  children  suffering  vnth  stomatitis  is  often  acid  and 
irritating,  and  may  cause  eczema  of  the  chin;  this  should  be  combated 
by  keeping  the  skin  dry  and  protected  with  vasehn. 

APHTHOUS  STOMATrriS   (HERPETIC  STOMATmS;    FOLLICULAR  OR  VESICULAR 

STOMATITIS) 

This  disease  consists  of  the  eruption  in  the  oral  mucous  membrane 
of  small  subepithehal  vesicles  which  have  a  glistening  appearance  and 
are  gray-white  in  color.  Each  blister  is  surrounded  by  a  red  areola, 
and  there  is  usually  some  associated  diffuse  catarrhal  stomatitis. 
These  vesicles,  as  a  rule,  break  down  within  twenty-four  hours  and 
form  small  ulcers. 

Etiology. — No  cause,  local,  general,  or  infectious,  has  as  yet  been 
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determined,  and  it  seems  probable  that  the  condition  is  a  true  herpes. 
In  a  few  cases,  however,  staphylococci  have  been  found.  It  is  most 
common  in  children  between  the  beginning  of  dentition  and  the  end 
of  the  second  year.  It  occurs  chiefly  in  connection  with  disorders  of 
the  gastro-intestinal  tract  and  dentition,  but  does  not  seem  to  be 
directly  connected  with  these  affections,  and  frequently  occurs  alone. 
It  also  occurs  in  adults,  chiefly  women  at  menstruation  and  during 
the  puerperium. 

The  local  sjonptoms  are  pain  and  salivation  without  fetor,  unless 
extensive  ulceration  develops.  In  children  the  constitutional  dis- 
turbance is  often  considerable  and  the  child  is  Hstless  and  feverish 
and  refuses  nourishment.  The  disease  is  self-limited,  and  unless  there 
is  secondary  infection  the  prognosis  is  good. 

Treatment. — The  object  of  treatment  is  to  prevent  further  in- 
fection and  to  allay  pain.  In  general  the  local  treatment  directed 
toward  disinfection  is  the  same  as  in  catarrhal  stomatitis. 

To  allay  pain  in  bad  cases  the  patches  may  be  touched  with  a 
solution  of  cocain  (i  to  2  per  cent.),  just  before  giving  nourishment. 
The  food  should  be  given  by  a  spoon  or  dropper  if  necessary. 

If  ulcers  form,  they  may  be  painted  with  a  10  per  cent,  nitrate  of 
silver  solution,  or  touched  with  a  solid  stick  of  lunar  caustic.  A 
solution  of  potassium  permanganate  (i  :  150)  has  also  been  recom- 
mended for  this  purpose. 

Ulcerations,  local  and  general,  painful  or  painless,  simple  and  sep- 
tic, are  relieved  by  the  local  appKcation  of  a  saturated  solution  of 
iodoform  in  ether.  It  relieves  the  pain  of  the  simple  soHtary  ulcer,  it 
cleanses  the  more  septic  ulcers  or  abrasions,  and  it  stimulates  the 
heahng  process.  It  may  be  applied  with  a  camel's-hair  brush.  The 
brush  is  better  than  absorbent  cotton. 

THRUSH  (PARASmC  OR  MYCOTIC  STOMATITIS;    SOOR,  MUGUET) 

This  is  an  infection  of  the  oral  mucous  membrane  by  a  species  of 
mold  or  hyphomycetes.  The  organism  is  not,  as  was  formerly  thought, 
the  oidium  albicans,  and  its  exact  classification  is  unknown.  It  is 
found  in  scrapings  of  the  diseased  area  and  consists  of  deHcate  jointed 
filaments  in  which  spores  are  developed.  Thrush  is  most  common  in 
the  mouths  of  nursing  infants,  but  may  affect  older  children  and  may 
occur  in  adults  in  the  final  stages  of  various  wasting  fevers  and  ca- 
chectic states,  but  the  disease  follows  the  general  rule  of  infections,  and 
is  much  more  hkely  to  attack  mucous  membranes  whose  resistance  is 
lowered  by  previous  existing  inflammation  or  bad  hygienic  conditions. 
Thus  its  development  is  favored  by  catarrhal  stomatitis,  and  conse- 
quently it  is  Hkely  to  occur  in  children  who  have  other  diseases  or 
who  are  in  bad  hygienic  surroundings. 

Etiology. — The  organism  is  carried  to  the  mouth  by  dirty  nipples, 
bottles,  or  other  eating  utensils,  and  there  is  danger  of  frequent  re- 
infection by  the  same  channels.  The  attacks  usually  commence  with 
a  catarrhal    stomatitis,  if    this    condition  did  not  exist  previously. 
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Upon  the  reddened  mucous  membrane  the  characteristic  white  patches 
form,  resembUng  curds  of  milk,  but  differing  from  them  in  that  they 
cannot  be  easily  removed.  The  hps,  tongue,  gums,  and  hard  and  soft 
palate  may  be  affected,  usually  in  the  order  named.  Occasionally  the 
infection  spreads  into  the  pharynx  and  esophagus,  and  indeed  in  rare 
instances  may  spread  to  other  mucous  membranes. 

The  local  symptoms  are  almost  identical  with  those  of  catarrhal 
or  aphthous  stomatitis,  with  this  difference,  that  in  thrush  the  oral 
secretions  are  more  apt  to  be  decreased. 

Infants  with  thrush  very  quickly  lose  weight  and  strength,  since 
the  stomatitis  prevents  them  from  taking  a  proper  amount  of  nourish- 
ment. 

The  prophylactic  treatment  consists  in  rigid  cleanliness  of  the 
mouth  and  of  everything  which  comes  in  contact  with  the  oral  mucous 
membrane.  Additional  precaution  must  be  taken  when  there  is 
already  a  catarrhal  stomatitis. 

Curative  Treatment. — CleanHness  forms  an  important  part  of  the 
curative  treatment  as  well,  since  reinfection  frequently  takes  place 
from  nipples  and  other  utensils  which  have  not  been  properly  cleaned 
and  sterihzed. 

The  mouths  of  infants  should  be  carefully  cleaned  after  each  feed- 
ing, and  also  between  feedings,  and  the  spots  of  thrush  should  be  thor- 
oughly and  somewhat  vigorously  rubbed  with  the  following  formula 
(Rotch) : 

I^.     Sod.  borate i  pt.  (10  gr.) 

Glycerin 7  pts.  (i  dr.) 

Water 10  pts.  (2  oz.) 

In  older  children  and  in  adults  the  following  washes  may  be  used : 
Sodium  sulphate  (12  per  cent.),  sodium  bicarbonate  (12  per  cent.), 
or  potassium  permanganate  (i  :  500). 

The  constitutional  treatment  consists  in  attention  to  the  general 
strength  of  the  patient  and  to  the  correction  of  any  dietary  faults 
that  may  exist.  The  nutrition  must  be  sustained  by  proper  food  and 
stimulants  until  the  disease  is  under  control  and  the  child  is  again  able 
to  nurse. 

ULCERATIVE  STOMATmS    (PUTRID  SORE  MOUTH;    FETID  STOMATTTIS) 

This  affection  occurs  from  many  different  causes  and  under  a  great 
variety  of  conditions.  The  lesions  vary  from  superficial  ulcers  to 
those  that  are  widespread  and  deep. 

Etiology. — As  in  other  forms  of  stomatitis,  there  is  almost  always 
some  predisposing  cause  that  lowers  the  resistance  of  the  oral  mucous 
membrane  and  renders  it  susceptible  to  the  special  irritation  that  pro- 
duces the  ulceration;  consequently  it  may  be  said  that  the  condition 
rarely  occurs  in  a  perfectly  healthy  individual.  Overcrowding,  bad 
food,  neglect  of  the  mouth,  and  unfavorable  general  hygienic  condi- 
tions favor  its  development.     Infection  by  the  mouth  bacteria  plays 
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a  part  in  most  cases,  either  as  the  exciting  or  as  the  complicating 
factor. 

Primary  Local  Form. — Occasionally  the  condition  appears  as  a 
primary  local  disease  of  unknown  origin.  The  pyogenic  bacteria  are 
usually  present,  but  a  number  of  observers  lay  stress  upon  the  occur- 
rence of  the  fusiform  bacillus  of  Vincent  in  this  affection.  This  va- 
riety of  the  disease  may  become  epidemic.  The  primary  form  occurs 
chiefly  between  the  ages  of  four  years  (that  is,  after  the  eruption  of  the 
teeth)  and  puberty,  but  is  also  found  in  adults. 

Traumatic  Form. — Ulcerative  stomatitis  is  more  often  of  trau- 
matic origin,  and  follows  mechanical,  chemical,  or  thermal  irritation  of 
the  same  sorts  that  produce  catarrhal  stomatitis,  of  which,  indeed, 
ulceration  is  frequently  the  advanced  stage. 

Under  the  head  of  traumatic  stomatitis  belongs  the  sublingual 
ulcer  on  the  frenum  of  the  tongue  in  whooping-cough,  which  is  produced 
by  injury  of  the  tongue  by  the  lower  incisor  teeth  during  the  violence 
of  coughing. 

Bednar's  aphthae  are  shallow  ulcers  upon  the  hard  and  soft  palate 
which  occur  in  infants  from  too  rough  cleaning  of  the  mouth,  or  from 
the  pressure  of  improperly  shaped  rubber  nipples,  and  are  usually 
aggravated  by  secondary  infection  by  the  mouth  bacteria. 

Intoxications. — Ulceration  is  common  in  the  severe  forms  of  in- 
toxication with  mercury,  phosphorus,  lead,  arsenic,  the  iodids,  bromids, 
and  antipyrin. 

Infectious  Origin. — Certain  of  the  infectious  diseases,  as  measles, 
scarlet  fever,  and  typhoid,  especially  when  they  occur  in  ill-nourished 
children,  may  be  complicated  by  severe  ulceration  of  the  oral  mucous 
membrane,  and  the  same  is  true  of  scurvy  and  leukemia. 

Riga's  aphtha  may  be  regarded  as  another  form  of  ulcerative 
stomatitis.  It  consists  of  an  indurated  ulcer  on  the  frenum  of  the 
tongue  in  debilitated  children  and  occurs  at  about  the  time  of  the 
first  dentition.     The  disease  is  seen  chiefly  in  southern  Italy. 

Specific  Forms. — There  are  various  specific  ulcerations  of  the 
mouth  the  treatment  of  which  belongs  more  particularly  under  the 
head  of  the  primary  condition.  Such  are  the  ulcerations  occurring 
in  syphilis,  tuberculosis,  carcinoma,  impetigo,  pemphigus,  and  foot- 
and-mouth  disease. 

Treatment. — As  in  catarrhal  stomatitis,  the  most  important  in- 
dication for  treatment  of  ulceration  of  the  mouth  is  the  removal  of  the 
source  of  irritation  and  the  conditions  that  hinder  or  prevent  heahng. 
In  addition  to  this,  and  scarcely  less  important,  scrupulous  cleanliness 
of  the  mouth  must  be  insisted  upon.  This  is  obtained  by  the  use  of 
sterile  water  or  mild  antiseptic  washes,  which  remove  the  particles  of 
food,  mucus,  and  epithehum.  that  favor  the  growth  of  the  mouth 
bacteria,  a  condition  which  favors  infection  of  already  existing  ulcers 
and  the  formation  of  new  ones. 

All  sources  of  local  irritation  must  be  removed,  such  as  carious 
or  broken  teeth,  badly  fitting  plates  or  artificial  teeth,  and  excess  of 
tartar. 
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Of  prime  importance  in  the  management  of  the  epidemic  form  are 
isolation  and  rigid  antiseptic  precautions. 

The  constitutional  treatment  of  the  primary  form  of  the  disease  con- 
sists of  a  mild  and  not  irritating  diet,  preferably  liquid  or  semi-hquid, 
and  avoidance  of  sweets  and  acids.  Constipation  must  be  remedied 
and  other  constitutional  faults  corrected. 

In  uremia  and  diabetes  the  treatment  must  be  systemic  as  well  as 
local,  although  the  latter  must  not  be  neglected,  since  the  condition 
of  the  mouth  in  such  disease  is  a  matter  of  much  importance  to  the 
patient's  comfort,  as  well  as  a  complication  in  the  course  of  the  primary 
disease. 

One  of  the  best  local  methods  of  treatment  for  ulcerative  stomatitis, 
in  all  but  young  children,  is  the  prompt  cauterization  of  the  ulcer  by 
argentic  nitrate.  This  reheves  the  pain  and  hastens  the  heahng  of  the 
ulcer.  The  drug  is  best  applied  in  strong  solution  (12  per  cent.)  with 
a  cotton  swab,  and  the  appHcation  should  be  repeated  once  or  twice 
at  intervals  of  twenty-four  hours. 

The  best  remedy  for  continuous  use  is  chlorate  of  potash,  which  is 
employed  in  the  manner  indicated  in  the  section  upon  Catarrhal 
Stomatitis,  either  as  a  mouth-wash  or  internally,  or  it  may  be  applied 
directly  to  the  ulcer  in  powder  form  in  full  strength  or  mixed  with  an 
equal  quantity  of  boracic  acid. 

If  potassium  chlorate  is  contraindicated,  a  boric  acid  or  borax  wash 
may  be  used  instead. 

If  the  ulcers  lie  in  a  fold  of  the  buccal  mucous  membrane  or  are 
exposed  to  the  friction  of  other  structures,  as  between  the  gums  and 
tongue,  or  cheeks  and  gums,  they  must  be  protected  by  strips  of  soft 
linen  or  gauze.  To  relieve  the  pain,  the  ulcers  may  be  thoroughly 
cauterized  by  nitrate  of  silver,  and  bits  of  ice  may  be  held  in  the  mouth, 
or  the  ulcers  may  be  penciled  with  a  2  per  cent,  cocain  solution. 

In  childhood  ulcerative  stomatitis  is  treated  in  much  the  same 
manner  as  the  catarrhal  form,  by  alkaline  washes  in  infants,  and 
chlorate  of  potash  in  older  children.  In  deep  ulceration  the  ulcer 
should  be  touched  with  a  2  per  cent,  solution  of  argentic  nitrate. 

MERCURIAL  STOMATITIS   (PTYALISM) 

This  disease  generally  commences  in  some  pre-existing  lesion  of  the 
mucous  membrane,  which  may  be  produced  by  any  form  of  irritation 
or  trauma.  Intoxication  with  mercury  causes  inflammation  of  these 
small  abrasions  and  lowers  the  resistance  of  the  tissue  to  bacteria. 
Infection  by  the  mouth  bacteria  then  follows  and  leads  to  catarrhal 
stomatitis  and  later  to  ulceration. 

The  existence  of  these  small  lesions  in  the  mouth  is  a  very  important 
factor  in  the  development  of  mercurial  stomatitis,  and  there  is  no 
doubt  that  individuals  with  healthy  and  intact  oral  mucous  membranes 
will  resist  the  toxic  action  of  mercury  much  longer  than  persons  whose 
mouths  are  not  in  a  perfectly  healthy  condition.  It  is  possible  that 
in  some  cases  apparent  susceptibiUty  to  mercury  is  dependent  quite 
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as  much  upon  the  condition  of  the  mouth  as  upon  any  real  idiosyn- 
crasy to  the  drug. 

Prophylaxis. — Much  can  be  done  to  prevent  the  development  of 
stomatitis  during  the  administration  of  mercury  by  insisting  upon  the 
most  rigid  care  of  the  mouth.  Before  a  course  of  the  drug  is  com- 
menced, the  oral  mucous  membrane  should  be  carefully  examined,  all 
abrasions  touched  with  the  strong  solutions  of  nitrate  of  silver  (12 
per  cent.),  and  every  precaution  taken  to  remove  any  lesion  that 
would  form  a  point  of  infection.  The  patient  should  consult  the 
dentist  and  have  the  teeth  put  in  perfect  order.  Tobacco  and  irri- 
tating food  and  drinks  must  be  avoided.  The  most  scrupulous  clean- 
Uness  should  be  insisted  upon,  according  to  the  rules  given  in  the  sec- 
tion upon  general  hygiene.  These  precautions  must  be  maintained 
not  only  during  the  course  of  treatment,  but  for  several  weeks  after 
the  drug  is  stopped. 

Treatment. — If  the  stomatitis  is  once  established,  treatment  con- 
sists in  the  withdrawal  of  the  mercury,  the  institution  of  efforts  to 
disinfect  the  mouth  and  to  check  the  progress  of  the  already  existing 
ulcers,  and  to  prevent  the  formation  of  new  ones.  Here,  as  in  other 
forms  of  oral  inflamm.ation,  chlorate  of  potash  is  one  of  the  most  useful 
remedies.  It  possesses  considerable  antiseptic  power  and  is  also  an 
astringent.  It  should  be  used  in  the  manner  described  in  the  section 
upon  Catarrhal  Stomatitis.  In  order  to  increase  the  astringent  effect 
of  a  mouth-wash,  it  is  often  of  advantage  to  combine  tincture  of  the 
chlorate  of  iron  with  the  potassium  chlorate.  Hydrogen  peroxid 
(i  :  3  or  I  :  4)  is  an  excellent  disinfectant,  and  may  be  used  freely  as  a 
mouth- wash  or  in  an  atomizer.  Carbolic  acid  (i  :  300)  may  be  em- 
ployed if  the  taste  is  not  unpleasant.  Boracic  acid  is  not  satisfactory 
and  its  germicidal  properties  are  too  weak.  Potassium  permanganate, 
if  used  often  enough  to  be  efficient,  will  discolor  the  teeth. 

The  ulcers  should  be  thoroughly  cauterized  early  in  the  treatment 
by  a  strong  solution  of  argentic  nitrate,  bromin  water,  chromic  acid, 
or  tincture  of  iodin.  For  control  of  the  excessive  salivation  atropin  is 
the  most  efficient  drug.  The  elimination  of  the  mercury  should  be 
hastened  by  hot  baths,  free  catharsis,  and  the  liberal  use  of  alkaline 
water.     In  severe  cases  a  liquid  diet  is  essential. 

DISEASES  OF  THE  TONGUE 

Acute  catarrhal  inflammation  of  the  mucous  membrane  of  the 
tongue  is  not  infrequently  associated  with  a  simple  stomatitis  and  is  a 
mild  affection. 

ACUTE  GLOSSmS  OR  PARENCHYMATOUS  GLOSSmS 

This  condition,  unlike  acute  catarrhal  inflammation  of  the  mem- 
brane, is  a  rare  but  severe  condition.  It  is  characterized  by  pain, 
great  swelling,  salivation,  fever,  and  the  systemic  signs  of  infection. 
It  arises  generally  from  infection  after  a  self-inflicted  bite,  the  bite  of 
insects,  or  from  septic  wounds  of  any  kind.     Mercurial  poisoning 
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or  acute  infectious  diseases  sometimes  appear  to  be  the  exciting  cause. 
The  inflammation  may  be  entirely  unilateral  (hemiglossitis) ,  especially 
in  the  early  stages.  Acute  glossitis  is  a  serious  affection,  and  too  often 
goes  on  to  suppuration  and  gangrene,  although  it  may  resolve. 

The  treatment  is  essentially  surgical,  and  free  incisions  should  be 
made  as  soon  as  the  presence  of  pus  is  suspected.  In  the  earher 
stages,  when  resolution  is  hoped  for,  the  mouth  should  be  kept  clean 
and  potassium  chlorate  used  locally.  Bits  of  ice  may  be  held  in  the 
mouth  to  allay  the  pain,  which  is  intense.  The  tongue  may  be  painted 
with  a  5  per  cent,  solution  of  cocain  or  i  :  looo  adrenalin  to  reduce  the 
swelling,  or  if  the  enlargement  becomes  so  great  as  to  embarrass 
breathing,  scarification  or  leeching  may  be  necessary,  but  the  danger 
of  secondary  infection  must  be  borne  in  mind.  The  general  treatment 
must  be  supportive. 

C3IRONIC  INFLAMMATION  OR  CHRONIC  SUPERFICIAL  GLOSSITIS 

The  tongue  is  dry,  smooth  and  glossy,  and  either  whitish,  as  if 
burned  by  caustic,  or  raw  looking  and  red.  The  mucous  membrane 
is  thinner  than  normal  owing  to  the  loss  of  its  epithelium. 

The  disease  arises  from  long-continued  irritation,  as  by  alcohol, 
irritating  foods,  broken  teeth,  and  especially  tobacco.  Chronic  dys- 
pepsia and  constipation  occasionally  appear  to  be  exciting  causes. 

LEUKOPLAKIA  GLOSSITIS 

Leukoplakia  glossitis  is  a  chronic  inflammation  of  the  tongue,  the 
affected  areas  of  which  are  white  and  smooth,  and  the  mucous  mem- 
brane is  thickened.  The  patches  are  at  first  localized  at  the  point  of 
irritation,  but  later  become  confluent.  The  disease  is  produced  by  the 
same  causes  as  superficial  glossitis,  namely,  chronic  irritation,  es- 
pecially tobacco,  and  sometimes  syphilis.  Its  course  is  chronic,  spon- 
taneous recovery  rarely  occurs,  and  it  may  develop  into  carcinoma. 

The  treatment  of  both  chronic  glossitis  and  leukoplakia  is  similar, 
consequently  the  two  affections  may  be  considered  together.  The 
essential  feature  of  the  treatment  consists  in  the  removal  of  the  con- 
ditions producing  irritation,  if  this  be  possible.  Tobacco,  especially 
in  the  form  of  pipe-smoking,  and  alcohol  must  be  forbidden,  and  all 
abnormal  conditions  of  the  teeth  must  be  remedied.  Mild  alkaline 
washes,  such  as  borax  or  bicarbonate  of  soda  (2  to  3  per  cent.),  are  the 
best  forms  of  continuous  local  treatment.  In  chronic  glossitis  all  ulcers 
must  be  painted  with  nitrate  of  silver  (5  per  cent.),  chromic  acid  (2  per 
cent.),  or  sulphate  of  copper  (2  per  cent.).  In  leukoplakia  the  diseased 
areas  should  be  painted  with  chromic  acid  (2  per  cent.).  If  syphilis  is 
suspected,  the  appropriate  treatment  must  be  instituted. 

Papillomatous  outgrowths  must  be  carefully  watched  for  and 
promptly  removed,  to  lessen  the  danger  of  the  development  of  car- 
cinoma. This  is  not  uncommon  in  both  diseases,  but  is  especially 
likely  to  occur  in  the  papillomatous  type  of  leukoplakia. 
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GEOGRAPHICAL    TONGUE   (WANDERING    RASH  OF  THE    TONGUE;     ECZEMA  OF   THE 
TONGUE;     RINGWORM  OF  THE  TONGUE) 

This  is  characterized  by  hyperplasia  and  desquamation  of  the 
superficial  epithelium  of  the  tongue,  forming  denuded  areas  that  spread 
in  intersecting  circular  patches  while  the  centers  heal,  giving  the  tongue 
a  curious  and  characteristic  appearance  which  has  been  compared  to 
a  map.  It  is  almost  exclusively  a  disease  of  children,  but  in  obstinate 
cases  may  persist  until  early  adult  hfe.  The  origin  is  uncertain.  The 
course  is  very  chronic  and  relapses  are  frequent.  The  affection  is 
usually  without  subjective  symptoms,  but  occasionally  there  is  some 
itching  and  burning. 

The  local  treatment  should  consist  of  the  use  of  a  mild  mouth-wash, 
such  as  borax,  bicarbonate  of  soda,  or  potassium  chlorate.  To  relieve 
the  burning,  if  it  is  present,  the  tongue  should  be  painted  with  a  2  per 
cent,  argentic  nitrate  solution. 

The  general  treatment  consists  of  the  correction  of  any  constitu- 
tional disturbances  that  may  be  present  and  general  tonic  treatment. 
The  diet  must  be  carefully  regulated  and  anemia  looked  for  and 
treated.     The  use  of  alkaline  waters  is  sometimes  of  benefit. 

ACUTE  EDEMA  OF  THE  TONGUE 

This  may  occur  as  a  part  of  a  general  urticarial  eruption.  It  may 
be  the  first  manifestation  of  the  condition,  and  hence  the  diagnosis 
may  be  difficult.  The  swelhng  is  often  considerable  and  may  cause 
serious  obstruction  to  breathing.  In  such  cases  prompt  treatment  is 
necessary.  Thorough  and  rapid  purgation  must  be  induced  and  the 
tongue  painted  with  a  5  per  cent,  cocain  solution  or  adrenalin  chlorid 
(i  :  1000).  If  the  swelHng  does  not  promptly  subside,  the  tongue 
must  be  scarified  or  leeches  applied,  and  the  possibility  that  tracheot- 
omy may  be  necessary  must  not  be  overlooked. 

DISEASES  OF  THE  SALIVARY  GLANDS 

HYPERSECRETION   (PTYALISM) 

The  normal  amount  of  saliva  secreted  in  the  twenty-four  hours  is 
from  2  to  3  pints.  A  physiologic  increase  occurs  during  the  taking  of 
food  and  during  dentition.  The  name  ptyalism  is  given  to  a  patho- 
logic increase  in  the  amount  of  secretion  which  occurs  (i)  during  the 
administration  of  certain  drugs,  notably  mercury,  the  iodids,  and 
tobacco;  (2)  it  may  accompany  the  early  stages  of  gestation,  uterine 
disease,  or  various  gastric  diseases;  (3)  salivary  secretions  may  be 
increased  in  obstructive  disease  of  the  pancreas;  (4)  it  accompanies 
certain  functional  nervous  diseases,  as  exophthalmic  goiter  and  hys- 
teria, and  certain  mental  states;  (5)  there  may  be  so-called  critical 
pt3'alism  in  certain  infectious  diseases,  especially  smallpox. 

The  treatment  consists  in  the  removal  of  the  cause  when  it  is 
possible. 

When  the  flow  of  saliva  is  so  great  as  seriously  to  interfere  with  the 
patient's  comfort,  full  doses  of  atropin  will  give  temporary  relief.     The 
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bromids  and  opium  have  also  some  power  to  check  secretion.  Gargles 
and  mouth-washes  have  no  effect  upon  the  flow  of  saKva,  but  may  be 
employed  to  correct  an  associated  bad  taste  in  the  mouth.  For  this 
purpose  chlorate  of  potash  is  by  far  the  best  remedy. 

XEROSTOMIA  (APTYALISM;    DRY  MOUTH) 

Chronic  suppression  of  the  saliva  is  accompanied  by  dryness  of  the 
mouth  and  tongue,  which  becomes  red  and  fissured  so  as  to  interfere 
seriously  with  mastication,  deglutition,  and  articulation. 

The  condition  is  found  in  connection  with  a  variety  of  conditions, 
but  how  far  these  can  be  considered  responsible  for  the  suppression  of 
the  secretion  is  not  clear.  It  occurs  in  the  course  of  diabetes,  in  the 
convalescence  of  t>^hoid  fever,  and  as  one  of  the  sequels  of  mumps. 
It  also  appears  to  be  one  of  the  manifestations  of  neurasthenia,  es- 
pecially during  the  menopause.  Digestion  and  general  nutrition  are 
usually  unimpaired.     The  disease  is  not  a  common  one. 

Treatment  directed  toward  the  restoration  of  secretion  is  usually 
unsatisfactory.  It  consists  in  the  removal  of  constitutional  disturb- 
ances as  far  as  possible,  in  the  hope  that  the  origin  of  the  reflex  im- 
pulses to  the  glands  may  be  ehminated. 

If  measures  are  demanded  by  the  dryness  of  the  mucous  membrane, 
the  mouth  and  tongue  should  be  painted  or  sprayed  with  liquid  albo- 
lene  or  pure  glycerin,  especially  just  before  food  is  taken.  Strict 
cleanliness  is  important.  Seifert  has  given  pilocarpin  hydrochlorate 
with  some  success  in  starting  a  flow  of  saliva.  He  commences  with  5 
drops  of  a  2^  per  cent,  solution  and  increases  one  drop  at  a  time  until 
the  desired  effect  is  obtained.  Its  administration  may  be  continued 
for  weeks  and  months  unless  sweats  and  prostration  ensue. 

Faradism  has  been  applied  to  the  skin  and  the  glands  with  some 
success. 

INFLAMMATION  OF  THE  PAROTID  GLAND 

1.  Specific  parotitis  (mumps)  is  considered  in  the  section  upon  in- 
fectious diseases. 

2.  Symptomatic  parotitis  occurs  in  the  course  of  infectious  fevers, 
as  pneumonia,  general  pyogenic  infections,  and  especially  typhoid 
fever.  There  is  another  form  of  parotitis  that  is  not  infectious  and 
follows  injury  or  disease  of  the  abdominal  organs,  particularly  of  the 
genito-urinary  and  gastro-intestinal  tracts,  including  gastric  ulcer. 
In  the  infectious  form  the  causative  agent  may  be  carried  to  the  gland 
by  the  blood,  or  it  may  enter  through  Stenson's  duct. 

The  prophylactic  treatment  of  the  infectious  variety  consists  of 
strict  cleanliness  of  the  mouth  to  prevent  direct  infection.  When 
infectious  parotitis  develops,  suppuration  usually  rapidly  supervenes, 
and  the  treatment  becomes  entirely  surgical.  In  the  early  stages  the 
apphcation  of  cold  and  local  depletion,  as  by  leeching,  may  do  good, 
but  as  soon  as  the  presence  of  pus  is  suspected  the  gland  must  be  in- 
cised. 


DISEASES  OF  THE  ESOPHAGUS 

By  Bertram  W.  Sippy,  M.D. 

The  chief  function  of  the  esophagus  is  to  serve  as  a  passageway  be- 
tween the  pharynx  and  stomach.  Corresponding  to  its  function,  its 
structure  is  simple,  and  diseases  of  the  esophagus,  aside  from  those 
causing  stenosis,  are  relatively  rare  and  unimportant. 

ACUTE  ESOPHAGinS 

The  esophagus  is  frequently  subjected  to  mechanical,  chemical, 
and  thermal  irritants,  hence  a  slight  degree  of  hyperemia  bordering  on 
inflammation  is  of  common  occurrence.  Acute  inflammation  of  such 
intensity  as  to  cause  pronounced  symptoms,  however,  is  relatively  rare. 
The  most  common  cause  is  the  ingestion  of  chemical  and  corrosive 
substances.  Under  ordinary  conditions  acute  inflammation  of  the 
stomach,  pharynx,  larynx,  or  trachea  is  seldom  transmitted  to  the 
esophagus.  Acute  general  diseases  and  infections  are  now  and  then 
associated  with  a  mild  esophagitis.  Croupous  and  necrotic  inflamma- 
tion of  the  esophagus  is  recognized  as  a  very  rare  complication  of 
typhoid  fever,  cholera,  smallpox,  measles,  scarlet  fever,  sepsis,  and 
uremia.  In  such  cases  there  may  be  a  direct  extension  of  the  inflarmna- 
tion  from  the  phar3Tix  or  larynx.  It  is  noteworthy  that  diphtheria 
rarely  extends  into  the  esophagus.  Phlegmonous  inflammation  of  the 
esophagus  is  extremely  rare.  Foreign  bodies  arrested  in  the  esophagus 
may  cause  pressure  necrosis  and  peri-esophageal  abscess  formation. 
Thrush  may  invade  the  mucous  membrane  of  the  esophagus.  As  a 
rule,  the  infection  is  found  at  the  same  time  in  the  mouth  and  phar3Tix. 
In  adults  the  growth  of  the  micro-organisms  is  seldom  sufficient  to 
cause  dysphagia,  and  is  usually  associated  with  such  processes  as 
typhoid  fever,  sepsis,  and  advanced  tuberculosis. 

A  burning  sensation  in  the  esophagus,  pain  upon  swallowing, 
regurgitation  of  food,  and  tenderness  on  pressure  are  among  the  chief 
symptoms  of  simple  esophagitis.  Special  etiologic  factors  and 
diseases,  of  which  esophagitis  is  but  a  compKcation,  influence  the 
symptomatology. 

Treatment. — In  mild  cases  of  acute  esophagitis  non-irritating 
foods,  such  as  milk,  cream,  soft  eggs,  and  gruels,  may  be  taken.  In 
more  severe  cases  all  food  and  drink  should  be  withheld  for  a  few  days, 
the  necessary  fluids  being  supplied  in  the  form  of  salt  solution  per 
rectum.  After  a  few  days  milk,  cream,  olive  oil,  and  other  bland  foods 
may  be  given.  As  a  rule,  local  appHcations  are  unnecessary.  If 
swallowing  is  not  particularly  painful,  one  or  two  ounces  of  a  5  per 
cent,  suspension  of  bismuth  in  water  may  be  advantageously  adminis- 
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tered  two  or  three  times  daily.  Esophagitis  resulting  from  the  swallow- 
ing of  caustic  chemicals  may  require  morphin  injections  for  the  rehef 
of  pain.  If  it  becomes  necessary  to  give  fluids  by  mouth  before  the 
intensity  of  the  inflammation  has  subsided,  some  rehef  from  pain  on 
swallowing  may  be  obtained  by  giving  a  half  teaspoonful  of  a  i  :  1000 
solution  of  adrenahn  containing  i  per  cent,  cocain  just  before  each 
feeding.  The  more  intense  the  inflammation,  the  greater  the  danger 
of  subsequent  cicatricial  stenosis.  Particularly  in  those  cases  in  which 
corrosive  substances  have  been  swallowed,  esophageal  bougies  should 
be  passed  as  early  as  a  week  or  ten  days  afterward.  The  patient  should 
take  a  few  swallows  of  olive  oil  just  previous  to  the  passage  of  the 
bougie.  In  severe  cases  the  narrowing  may  already  be  so  great  that 
only  small-sized  bougies  can  be  used.  In  a  few  days  larger  sizes  should 
be  passed,  gradually  dilating  every  three  or  four  days,  until  the  maximum 
sized  esophageal  bougie  has  been  passed.  This  should  be  accomplished 
before  extensive  cicatricial  narrowing  has  had  time  to  develop.  If  the 
tissue  destruction  has  been  great,  it  is  often  necessary  to  pass  a  bougie 
once  a  month  for  years. 

ULCER  OF  THE  ESOPHAGUS 

Esophageal  ulcer  is  not  common.  Among  the  causes  may  be  men- 
tioned pressure  necrosis,  the  peptic  action  of  the  gastric  juice,  simple 
esophagitis,  and  the  chemical  action  of  corrosive  substances.  Ulcer 
of  the  esophagus  from  tuberculosis,  syphilis,  and  actinomycosis  is 
extremely  rare.  Follicular  ulceration  may  result  from  catarrhal  in- 
flammation of  the  mucous  glands  of  the  esophagus.  This  occurs 
chiefly  in  the  aged.  Local  ulceration  from  the  irritation  of  decompos- 
ing foods  occurs  in  structure  and  diverticula  of  the  esophagus.  De- 
cubital ulcers  may  develop  in  typhoid  fever  and  chronic  tuberculosis. 
A  perichondritis  of  the  cricoid  cartilage  is  usually  present.  The  car- 
tilage in  contact  with  the  esophagus  is  often  hardened  by  calcific 
deposits.  This,  together  with  prolonged  pressure  due  to  horizontal 
position  and  contributory  infection,  may  be  suflacient  to  give  rise  to 
local  necrosis.  Thyroid  tumors  may  press  the  trachea  firmly  against 
the  esophagus  and  cause  ulceration.  Aneurism  may  cause  pressure 
necrosis  and  foreign  bodies  lodged  in  the  esophagus  may  cause  ulcera- 
tion. 

Peptic  Ulcer. — Peptic  ulcer  of  the  esophagus  is  extremely  rare. 
Less  than  fifty  cases  have  been  reported.  A  gastric  ulcer  may  extend 
upward  into  the  esophagus.  The  pure  type  of  esophageal  peptic 
ulcer,  however,  is  confined  to  the  mucous  membrane  of  the  esophagus, 
and  occupies  without  preference  any  part  of  its  lower  third.  Nor- 
mally, the  gastric  juice  is  prevented  from  coming  in  contact  with  the 
esophagus  by  rather  a  firm  closure  of  the  cardia.  Insufficiency  of  the 
cardia  allows  the  gastric  juice  to  escape  upward  into  the  esophagus, 
and  peptic  ulcer  may  result. 

Benign  stenosis  at  the  pylorus  from  gastric  ulcer  with  retention  of 
secretion,  inducing  more  or  less  vomiting  or  regurgitation  of  gastric 
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contents,  has  been  causative  of  esophageal  ulcer.  In  other  cases 
multiple  ulcers  of  the  stomach,  duodenum,  and  esophagus  have  been 
observed.  Multiple  hemorrhagic  erosions  may  have  been  the  cause. 
The  disease  is  often  latent.  The  chief  clinical  manifestations  are  pain, 
dysphagia,  vomiting,  regurgitation,  and  hemorrhage.  The  ulcer  may 
be  demonstrated  by  the  esophagoscope.  HeaUng  may  take  place  with 
or  ■vs'ithout  stenosis. 

Tuberculous  Ulcer. — In  sharp  contrast  to  the  phar\TLx,  larynx, 
large  and  small  intestine,  tube'-culous  ulcer  is  rarely  found  in  the  eso- 
phagus or  stomach. 

Syphilitic  ulcer  of  the  esophagus  is  extremely  rare,  and  only  a  few 
cases  of  actinomycosis  of  the  esophagus  have  been  reported. 

Treatment. — The  treatment  of  esophageal  ulcer  does  not  differ 
essentially  from  the  medical  treatment  of  gastric  ulcer.  It  is  imprac- 
ticable to  apply  local  remedies  by  means  of  the  esophagoscope.  If 
nutrition  is  seriously  impaired,  or  hemorrhage  alarming,  gastrostomy 
should  be  performed  and  the  patient  fed  through  the  fistula  until  the 
ulcer  has  healed. 

STENOSIS  OF  THE  ESOPHAGUS 

Esophageal  stenosis  is  by  far  the  most  common  condition  of  the 
esophagus  requiring  treatment.  Its  causes  may  be  extra-esophageal 
and  intra-esophageal.  Among  the  extra-esophageal  causes  are  retro- 
phar\Tigeal  growths  and  swelHngs,  enlarged  cervical  glands,  thyroid 
and  thymus  tumors,  aneurism,  mediastinal  tumors,  pericardial  and 
pleural  exudates,  and  disease  of  the  vertebrae.  The  important  intra- 
esophageal  causes  are  cicatricial  narrowing,  spasm,  diverticula,  and 
carcinoma. 

Cicatricial  Stenosis  of  the  Esophagus 

Cicatricial  narrowing  of  the  esophagus  stands  next  in  frequency  to 
carcinoma  as  a  cause  of  esophageal  stenosis.  Its  more  important 
causes  are  the  swallowing  of  caustic  acids  and  alkahes,  the  heahng  of 
esophageal  ulcers  due  to  the  impaction  of  coarse  food  and  foreign 
bodies,  peptic  action  of  the  gastric  juice,  and  typhoid  fever. 

Treatment.— During  the  first  week  or  ten  days  subsequent  to  the 
swallowing  of  caustic  acids  or  alkahes  the  esophagus  should  be  given 
complete  rest.  Then  bougies  should  be  passed  at  least  once  or  twice 
each  week  until  the  maximum-sized  lumen  is  obtained.  This  opening 
should  be  maintained  by  using  the  bougie  every  few  weeks,  perhaps  for 
years,  as  the  case  may  require.  If  cicatricial  narrowing  is  already 
present  and  the  stricture  is  not  tortuous,  ordinary  oh ve- tipped  eso- 
phageal bougies  may  be  passed,  beginning  with  a  small-sized  bulb  that 
may  go  through  without  the  use  of  dangerous  force.  The  opening 
should  be  cautiously  enlarged  by  using  bulbs  of  gradually  increasing 
size.  Pain,  hemorrhage,  inflammatory  reaction,  and  length  of  the 
cicatricial  narrowing  influence  the  rapidity  with  which  dilatation 
should  be  accomphshed.  It  is  impossible  to  dilate  a  very  tortuous 
stricture  with  an  ordinary  esophageal  bougie.     In  such  cases  a  flexible 
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linen  esophageal  bougie  may  be  used,  but  great  caution  must  be  exer- 
cised, otherwise  a  false  passage  may  be  made.  Presumably  the  point 
of  the  flexible  bougie  follows  the  tortuous  canal,  but  it  may  double  up 
and  perforate  the  walls  of  the  esophagus. 

To  obviate  the  danger  of  making  false  passages  in  the  esophagus  by 
using  a  bougie  without  a  guide,  the  writer  has  devised  an  esophageal 
dilator,  which  he  has  used  in  many  cases  to  dilate  both  cicatricial  and 
carcinomatous  strictures  of  the  esophagus.  The  results  have  been 
extremely  satisfactory  and  the  danger  of  causing  perforation  of  the 
esophagus  by  passing  a  dilating  instrument  is  thereby  apparently 
reduced  to  a  minimum.  The  method  is  to  be  recommended  particu- 
larly in  treating  tight  and  tortuous  stricture.  The  principle  of  using  a 
silk  thread  as  a  guide  is  utilized  in  the  following  way :  About  a  yard  of 
a  25-yard  spool  of  braided  surgical  silk  thread,  No.  8,  is  placed  in  a 
capsule  and  swallowed,  and  gradually  one  or  two  yards  more  is  swal- 
lowed each  day.  A  silk  thread  will  eventually  go  through  any  stricture 
that  will  permit  the  passage  of  even  a  small  quantity  of  water.  After 
a  few  days  the  thread  that  was  first  swallowed  becomes  deeply  anchored 


in  the  intestine  and  later  passes  out  through  the  rectum.  The  dilator 
(Fig.  17)  consists  of  a  series  of  graduated  conical  metal  bulbs  (A)  that 
may  be  screwed  on  to  a  very  flexible  spiral  introducer  (B)  about  22 
inches  long,  made  of  piano  wire,  size  No.  10.  Each  conical  bulb  is 
provided  with  a  central  canal  that  is  continuous  with  the  lumen  of  the 
spiral  introducer  when  the  bulb  is  adjusted.  The  end  of  the  silk 
thread  protruding  from  the  mouth  is  drawn  back  from  the  esophagus 
until  it  is  moderately  taut,  and  then  threaded  by  means  of  a  wire  (C) 
through  the  center  of  the  bulb  and  spiral  introducer.  By  holding  the 
end  of  the  thread  firmly  in  one  hand  and  pushing  on  the  spiral  intro- 
ducer with  the  other,  the  very  flexible  spiral  becomes  rigid  and  the 
conical  bulb  guided  by  the  thread  may  be  very  gently  forced  through 
the  stricture.  The  spiral  is  so  flexible  that  the  bulb  will  follow  the 
thread  through  very  tortuous  strictures.  Beginning  with  a  bulb  that 
passes  with  a  very  easy  pressure,  sKghtly  larger  bulbs  should  be  used 
in  succession  until  the  stricture  is  sufficiently  dilated.  Usually  an 
ordinary  flexible  Hnen  bougie  may  then  be  passed  safely  and  the  open- 
ing through  the  stricture  maintained  without  the  use  of  the  thread. 
In  treating  esophageal  stenosis  in  very  young  children,  unable  to 
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swallow  the  thread,  and  in  adults  with  short,  tight,  and  tortuous 
stricture,  the  writer  has  accomplished  dilatation  by  the  aid  of  the 
esophagoscope.  The  visible  opening  through  the  stricture  having 
been  located  by  the  esophagoscope,  a  filiform  whalebone  bougie  or  a 
bougie  made  of  fine  piano  wire  tipped  with  small  metal  bulb  may  be 
passed  on  through  the  stricture  into  the  stomach.  Holding  the  fine 
filiform  or  wire  bougie  in  position,  the  esophagoscope  may  be  with- 
drawn, leaving  the  filiform  or  wire  bougie  in  position  to  act  as  a  guide 
over  which  dilating  bulbs  m.ay  be  threaded. 

In  treating  cicatricial  stenosis  of  the  esophagus,  it  should  rarely  be 
necessary  to  perform  gastrostomy  for  the  purpose  of  feeding  the  pa- 
tient, provided  the  stricture  permits  the  passage  of  water. 

SPASM  OF  THE  ESOPHAGUS 

Tonic  or  intermittent  contraction  of  the  muscular  fibers  of  the 
esophagus,  resulting  in  uncomfortable  deglutition,  may  take  place  at 
any  point  in  the  esophagus.  The  following  groups  of  cases  may  be 
distinguished : 

1.  Esophageal  spasm  occurring  as  a  symptom  in  well-recognized 
diseases,  such  as  tetanus,  hydrophobia,  hysteria,  chorea,  epilepsy. 

2.  Esophageal  spasm,  resulting  reflexly  from  disease  located  in  the 
esophagus  or  elsewhere  in  the  body,  such  as  tuberculous  ulcers  of  the 
larynx,  disease  of  the  stomach,  peritoneum,  and  uterus. 

3.  Esophageal  spasm  occurring  without  apparent  cause.  In  such 
cases  ill-defined  nervous  states  are  likely  to  be  present.  The  familiar 
globus  hystericus  is  said  to  be  due  to  esophageal  spasm. 

Spasm  of  the  esophagus  rarely  causes  serious  symptoms  except 
when  located  at  the  pharyngeal  or  cardiac  orifice.  Spasm  at  the 
pharyngeal  orifice  rarely  causes  serious  obstruction.  As  a  rule,  it  may 
be  overcome  by  the  passage  of  large-sized  bougies.  In  a  case  under 
observation  recently  no  improvement  was  noted  until  the  orifice  was 
forcibly  stretched  by  the  rubber  bag  dilator  described  in  the  treatment 
of  cardiospasm.  Spasm  of  the  esophageal  muscle  occurring  at  points 
between  the  pharyngeal  and  cardiac  orifices  seldom  requires  treatment. 
If  troublesome,  the  systematic  passage  of  bougies  is  usually  followed 
by  satisfactory  results.  Bromids  may  be  given  advantageously.  The 
underlying  condition  should  be  sought  and,  if  possible,  removed. 
Spasm  at  the  cardiac  orifice  will  be  discussed  under  Idiopathic  Dilata- 
tion of  the  Esophagus. 

IDIOPATHIC  DILATATION  OF  THE  ESOPHAGUS:   CARDIOSPASM 

Dilatation  of  the  esophagus  arising  independently  of  obstruction 
by  an  anatomic  narrowing  of  its  lumen  was  first  described  by  Purton, 
in  182 1.  In  1874  Ziemssen  and  Zenker  collected  from  the  literature 
seventeen  cases.  The  early  cases  reported  were  discovered  post- 
mortem. Recently  the  disease  has  been  recognized  ante-mortem  and 
has  been  treated  successfully.  Although  fifteen  years  ago  so-called 
idiopathic  dilatation  of  the  esophagus  was  looked  upon  as  rare,  chiefly 
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of  pathologic  interest,  and  scarcely  to  be  diagnosed  ante-mortem,  we 
now  know  that  the  condition  is  undoubtedly  not  rare  and  sufficiently 
grave  to  demand  a  more  wide-spread  knowledge  of  its  manifestations 
and  treatment.  The  writer  has  recognized  and  treated  thirty-nine 
cases  since  1903. 

Etiology. — The  following  factors  are  recognized  as  contributing  to 
the  development  of  so-called  idiopathic  dilatation  of  the  esophagus: 
(i)  Primary  cardiospasm  (Mikulicz  and  Meltzer);  (2)  primary  atony 
of  the  musculature  of  the  esophagus  (Rosenheim);  (3)  simultaneous 
development  of  cardiospasm  and  paresis  of  the  musculature  of  the 
esophagus  due  to  anatomic  or  functional  disease  of  the  pneumogastric 
nerve  (Kraus);  (4)  congenital  malformations  (Heiner);  (5)  primary 
esophagi tis  (Martin). 

Very  probably  the  greatest  number  of  cases  develop  as  a  result  of 
primary  spasm  or  failure  of  the  normal  automatic  relaxation  of  the 
circular  muscles  at  the  cardiac  orifice  of  the  esophagus.  Nervous, 
psychic,  and  emotional  disturbances  play  an  important  role  in  the 
development  of  the  condition.  Such  influences  as  blows  on  the  chest, 
the  swallowing  of  chemical  and  thermal  irritants,  and  infectious  dis- 
eases, as  pneumonia,  have  been  among  the  exciting  causes. 

Anatomically,  two  forms  of  idiopathic  dilatation  of  the  esophagus 
may  be  distinguished:  (i)  Fusiform  dilatation  with  marked  hyper- 
trophy of  the  muscle  wall  of  the  esophagus;  (2)  dilatation  with  sUght 
or  no  hypertrophy  of  the  esophageal  muscle. 

The  first  is  the  common  form.  The  second  is  favored  by  atony  of 
the  muscle  wall  and  a  rapid  accumulation  of  food,  stretching  the  esoph- 
agus before  muscular  hypertrophy  has  had  time  to  develop. 

The  degree  of  dilatation  varies,  being  greatest  when  the  esophageal 
wall  is  atonic.  The  capacity  of  the  normal  esophagus  is  about  100  c.c. 
Kennicut  recently  demonstrated  a  specimen  in  which  the  capacity  of 
the  dilated  esophagus  was  1800  c.c.  In  the  majority  of  cases  the 
capacity  of  the  dilated  esophagus  does  not  exceed  500  or  600  c.c.  In  a 
fatal  case  observed  by  the  writer  the  dilated  esophagus  held  500  c.c. 
The  h>'pertrophied  muscle  was  9  mm.  thick.  The  normal  thickness  of 
the  muscle  of  the  esophagus  varies  from  i  to  2.5  mm. 

The  dilatation  terminates  below  at  a  point  3  or  4  cm.  above  the 
cardiac  orifice  of  the  stomach.  The  seat  of  the  greatest  dilatation  is 
in  the  lower  third  of  the  esophagus.  The  muscular  hypertrophy  is 
practically  confined  to  the  dilated  sac,  Httle  or  no  hypertrophy  being 
e\ident  at  the  point  where  the  spasmodic  stricture  exists.  The  mu- 
cous membrane  of  the  dilated  esophagus  may  become  inflamed  and 
eroded  from  the  stagnation  of  food,  thus  causing  reflex  spasm  at  the 
cardia  and  retarding  recovery. 

Diagnostic  Aids. — Nearly  all  of  the  usual  signs  of  esophageal  ob- 
struction from  organic  stricture  are  present.  The  following  pecu- 
liarities, however,  may  be  observed  in  stenosis  due  to  cardiospasm: 
(i)  Great  fluctuation  in  the  course  of  the  disease;  years  may  elapse 
before  emaciation  appears.     (2)  Difficulty  in  swallo\^'ing  liquids  may 
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be  greater  and  appear  earlier  than  the  difficulty  in  swallowing  solids. 
(3)  The  degree  of  dilatation  of  the  esophagus  may  be  much  greater 
than  that  which  occurs  from  organic  stricture.  (4)  The  obstruction  to 
the  passage  of  liquids  is  more  complete  than  that  caused  by  organic 
stricture.  It  may  be  possible  to  aspirate  from  100  to  600  c.c.  from  the 
esophagus  hours  after  the  liquid  is  swallowed.  Except  when  spasm 
or  acute  inflammatory  swelHng  compUcates  an  organic  stricture,  a 
sufficient  opening  is  practically  always  present  to  allow  hquids  to 
trickle  through.  (5)  Upon  passing  a  stomach-tube  or  large-sized 
bougie,  it  may  be  temporarily  arrested  at  the  cardia  and  then  passed 
on  into  the  stomach.  In  some  cases  there  is  no  obstruction  to  the 
passage  of  the  bougie,  although  food  and  Hquids  are  retained  in  the 
esophagus. 

The  onset  may  be  sudden  or  gradual.  In  most  cases  the  first 
symptom  noted  is  discomfort  or  real  pain  located  beneath  the  lower 
part  of  the  sternum,  occurring  during  the  ingestion  of  food  or  drink. 
A  choking  sensation  causes  the  patient  to  eat  slowly.  In  mild  cases 
there  may  be  no  other  symptoms  and  the  condition  may  disappear 
without  further  development.  In  the  more  serious  cases  regurgitation 
of  food  and  mucus  takes  place  and  starvation  is  threatened.  Finally, 
death  may  result,  if  the  obstruction  is  not  relieved.  The  earher  the 
condition  is  recognized,  the  more  favorable  the  prognosis.  After 
dilatation  of  the  esophagus  has  taken  place,  it  is  improbable  that  it 
ever  regains  its  normal  size.  Even  if  the  spasm  is  relieved,  food  is 
likely  to  lodge  on  the  sides  of  the  fusiform  cavity  and  favor  reflex  spasm 
of  the  cardia  and  a  return  of  the  obstruction.  Symptoms  of  the  dis- 
order have  continued  for  twenty  years.  Other  cases  have  advanced 
to  a  fatal  termination  in  two  or  three  years. 

Treatment. — In  mild  cases  it  may  be  sufficient  to  give  a  soft,  mushy 
diet,  combined  with  bodily  and  mental  rest.  Food  should  be  taken 
slowly.  Chemical,  mechanical,  and  thermal  irritants  should  be  avoided. 
Bromids  may  aid  in  controlHng  the  spasm.  Olive  oil  soothes  the 
inflamed  mucous  membrane.  In  some  cases  the  systematic  use  of 
the  bougie  is  followed  by  good  results.  If  the  mucous  membrane  is 
inflamed,  eroded,  or  ulcerated,  the  bougie  is  likely  to  cause  an  increase  in 
the  spasm.  Hence,  if  possible,  the  esophagoscope  should  be  used  before 
attempting  to  reheve  the  condition  by  bougies.  To  overstretch  the 
muscular  libers  at  the  seat  of  the  spasm  is  the  best  treatment  as  yet 
devised.  While  large  bougies  give  temporary  reKef  in  some  cases,  no 
actual  stretching  of  the  cardiac  orifice  is  accomplished.  Rubber  bags 
have  been  introduced  into  the  stricture  and  inflated  with  some  degree 
of  success.  The  principle  of  the  urethral  dilator  has  been  utiKzed  and 
long  instruments  constructed  by  which  dilatation  has  been  accom- 
plished. Mikulicz  conceived  the  idea  of  making  an  opening  into  the 
stomach  and  then  forcibly  stretching  the  cardia  from  below  by  means 
of  an  instrument  acting  in  the  manner  of  a  uterine  dilator.  The  suc- 
cess obtained  by  MikuKcz  in  the  four  cases  -thus  treated  by  him  has 
led  others  to  adopt  the  same  method.     While  the  procedure  is  not 
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particularly  difficult  or  dangerous,  it  must  be  classed  among  the  major 
operations,  and  is  no  longer  justified. 

In  1903*  the  writer  devised  a  rubber  bag  dilator,  by  means  of  which 
the  same  degree  of  dilatation  may  be  obtained  without  subjecting  the 
patient  to  the  risk  of  a  serious  surgical  operation.  An  anesthetic  is 
not  required  and  the  discomfort  is  Uttle  more  than  that  which  attends 
the  passage  of  a  bougie.  If  desired,  the  dilatation  may  be  accompHshed 
under  the  influence  of  laughing  gas.  The  instrument  (see  Fig.  18) 
consists  of  a  thin  rubber  bag,  4  inches  long,  and  i>^  inches  wide,  when 
collapsed.  At  an  upper  corner  of  the  bag  a  firm  piece  of  rubber  tubing, 
about  20  inches  long,  is  attached.  Another  piece  of  tubing,  3  inches 
long,  is  secured  in  the  center  of  the  rubber  bag.  A  special  introducer, 
A,  fits  into  this  compartment  and  guides  the  bag  to  the  seat  of  the 
stricture.  A  thin  firm  silk  sack,  5  inches  long  and  2  to  2]4.  inches  wide, 
surrounds  the  rubber  bag.  When  distended  with  air,  a  firm  cyHnder 
is  produced,  which  is  about  4  inches  long  and  4  to  5  inches  in  circum- 
ference, when  distended  to  the  extreme  limit.  An  ordinary  rubber 
condom  protects  the  silk  sack  from  becoming  soiled  and  prevents 
friction  when  the  instrument  is  introduced.     When  collapsed,  ready 


Fig.  18. 


for  introduction,  the  diameter  of  the  instrument  is  much  less  than  that 
of  an  ordinary  stomach-tube.  The  bag  is  readily  guided  into  the 
stricture  and  the  degree  of  lateral  pressure  exerted  by  the  bag  is  ac- 
curately measured  by  connecting  the  dilator  with  an  ordinary  chnical 
blood-pressure  apparatus.  Water  pressure  may  be  substituted  for  air 
pressure,  if  desired,  by  connecting  the  rubber  tubing  to  a  fountain 
syringe  or  an  irrigator.  The  amount  of  pressure  required  to  over- 
stretch the  thin  muscle  at  the  cardiac  orifice  is  small.  If  using  a 
chnical  blood-pressure  apparatus,  pressure  sufficient  to  Hft  the  mer- 
cury to  100  or  150  mm.  is  ample,  and  should  be  safe,  if  no  complaint 
of  pain  is  made.  If  water  pressure  is  used,  the  irrigator  should  not  be 
more  than  5  or  7  feet  above  the  position  of  the  cardiac  orifice.  Ex- 
treme caution  must  be  used,  as  the  esophagus  has  been  ruptured  by 
such  simple  acts  as  vomiting  and  the  passage  of  an  ordinary  stomach- 
tube.  The  larger  the  circumference  of  the  dilating  bag,  the  greater 
the  degree  of  the  lateral  pressure  exerted,  hence  it  is  important  that 
the  silk  bag  covering  which  Kmits  the  extent  to  which  the  esophagus 

*  Since  that  time  Plummer  and  others  have  devised  excellent  dilating  bags,  similar  in 
principle. 
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may  be  stretched  does  not  exceed  a  circumference  of  4  or  4^  inches  in 
adults,  until  it  is  demonstrated  that  a  greater  degree  of  dilatation  is 
necessary  or  permissible. 

Direct  inspection  of  the  tissue  to  be  dilated,  by  means  of  the 
esophagoscope,  should  precede  the  use  of  even  the  moderate  degree  of 
forcible  dilatation  described.  In  rare  cases,  particularly  in  those  in 
which  sacculation  is  great,  the  walls  relaxed  and  perhaps  atonic,  the 
ordinary  introducer  may  become  arrested  in  the  bottom  of  the  sack 
and  does  not  find  its  way  through  the  cardiac  orifice.  To  obviate  this 
the  writer  has  made  use  of  the  silk  thread  as  a  guide,  and  substituted 
his  spiral  introducer  (see  Fig.  17),  and  then  has  had  no  difficulty  in 
placing  the  bar  accurately  at  any  point  desired.  The  pharynx  should 
be  cocainized  to  prevent  the  tendency  to  vomit  while  using  the  instru- 
ment. The  procedure  should  not  be  painful.  The  effect  of  the  dilata- 
tion should  be  tested  at  once  after  dilatation  has  been  accompHshed. 
The  patient  is  able  to  swallow  perfectly,  as  soon  as  the  cardiac  orifice 
has  been  sufliciently  stretched.  As  a  rule,  the  requisite  dilatation  in 
an  adult  is  reached  by  using  a  silk  bag  covering,  the  circumference  of 
which  is  about  5  inches,  the  bag  distended  with  air  at  a  pressure  of  1 50 
mm.  of  mercury,  or  7  feet  of  water  pressure.  One  good  stretching  m.ay 
suffice  for  years.  Of  thirty-eight  cases  dilated  by  the  writer  there  have 
been  only  four  recurrences  requiring  second  dilatation.  One  required 
three  separate  dilatations.  The  procedure  is  almost  as  simple  as  the 
passage  of  the  bougie.  It  is  advisable  to  treat  the  mild  cases  also  by 
overstretcliing,  for  the  purpose  of  preventing  dilatation,  and  the  result- 
ing organic  changes  that  may  predispose  to  a  return  of  the  condition. 

No  special  after-treatment  is  required.  A  bland,  non-irritating 
diet  should  be  recommended  and  nervous  strain  avoided. 

DIVERTICULA  OF  THE  ESOPHAGUS 

An  esophageal  diverticulum  is  a  pouch-shaped  sacculation  involv- 
ing a  limited  portion  only  of  the  circumference  of  the  esophagus.  The 
condition  is  sharply  differentiated  from  dilatation  of  the  esophagus,  in 
which  the  entire  circumference  of  the  tube  is  involved.  The  wall  of  the 
pouch  usually  consists  of  mucous  membrane  and  connective  tissue, 
the  muscular  coat  of  the  esophagus  having  been  either  destroyed  or 
pushed  aside.  The  mucous  membrane  of  the  sac  is  usually  only 
slightly  altered.  Deep  erosion  or  ulceration  is  rare.  Carcinoma  may 
develop  as  a  result  of  local  irritation.  According  to  the  manner  in 
which  the  pouch-like  sacculation  develops,  three  types  are  recognized: 
Pressure  or  pulsion  diverticula,  traction  diverticula,  and  traction- 
pressure  or  traction-pulsion  diverticula. 

Pressure  diverticula,  though  less  common  than  traction  diverticula, 
are  of  much  greater  clinical  interest.  They  may  be  located  (i)  in  the 
pharynx;  (2)  at  the  junction  of  the  pharynx  and  esophagus;  (3)  near 
the  bifurcation  of  the  trachea,  usually  just  above  the  left  bronchus; 
(4)  below  the  level  of  the  left  bronchus.  "These  are  usually  deep- 
seated,  having  their  origin  in  the  lower  part  of  the  esophagus,  the  sac 
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resting  upon  the  diaphragm.  Congenital  defects  may  contribute  to 
the  development  of  a  pressure  diverticulum.  A  large  bolus  of  food  may 
lodge  in  the  pharynx  or  esophagus,  and  cause  a  slight  stretching  or 
bulging  of  a  circumscribed  area.  Subsequently  food  may  accumulate 
at  this  point,  exerting  pressure  and  finally  causing  the  formation  of  a 
pouch.  The  most  common  and  important  pressure  diverticula  develop 
at  the  junction  of  the  pharynx  and  esophagus.  The  capacity  of  the 
pouch  of  a  pharyngo-esophageal  diverticulum  varies  from  a  few  cubic 
centimeters  to  two  hundred  and  fifty  and  more.  They  usually  ori- 
ginate in  the  median  line  posteriorly.  As  the  pouch  develops,  it 
usually  pushes  the  esophagus  aside  and  occupies  a  left  lateral  position. 

Owing  to  pressure  exerted  by  the  left  bronchus  against  the  esopha- 
gus, food  may  lodge  on  the  wall  of  the  esophagus  just  above  the  bron- 
chus and  cause  sacculation. 

Diverticula  of  the  lower  part  of  the  esophagus  usually  develop  from 
the  anterior  or  lateral  wall.  Their  etiology  is  obscure,  although  some 
are  surely  of  the  traction-pressure  variety. 

Traction  diverticula  are  very  common.  The  local  bulging  is  nearly 
always  due  to  contraction  of  scar  tissue  attached  to  the  outer  surface 
of  the  esophagus.  The  cicatrix  usually  arises  from  inflammation  of 
bronchial  lymph-glands  in  the  vicinity  of  the  bifurcation  of  the  trachea. 
Hence,  traction  diverticula  are  frequent  in  tuberculous  subjects. 
They  are  usually  funnel-shaped,  and  remain  small  pro\'ided  the  mouth 
of  the  pouch  is  lower  than  its  cavity,  thus  preventing  the  accumulation 
of  food.  As  a  rule,  traction  diverticula  produce  no  symptoms  except 
when  associated  with  suppurative  processes.  Rupture  may  then  take 
place  into  the  surrounding  organs,  as  trachea,  bronchi,  pleura,  and 
blood-vessels,  with  disastrous  results. 

A  traction-pressure  diverticulum  may  develop  when  the  orifice  and 
sac  of  a  traction  diverticulum  favor  the  entrance  and  accumulation  of 
food.  A  traction-pressure  diverticulum  may  become  large  and  corre- 
spondingly serious. 

Course. — S>Tnptoms  of  importance  rarely  develop  before  the  age  of 
fifty,  except  when  the  condition  originates  from  a  congenital  stenosis 
of  the  esophagus.  For  years  the  patient  may  be  conscious  that  food 
lodges  at  a  certain  point  in  the  esophagus.  Symptoms  similar  to  those 
of  a  gradually  increasing  stenosis  may  subsequently  appear  and  slowly 
develop,  until  finally  death  from  starvation  or  intercurrent  disease 
takes  place  unless  the  condition  is  reheved. 

Treatment. — If  the  condition  develops  late  in  life  and  little  or  no 
hindrance  to  the  passage  of  food  is  present,  the  patient  should  be 
directed  to  eat  slowly  and  avoid  coarse  foods.  Appearing  thus  late  in 
Hfe,  even  though  it  is  impossible  to  pass  a  tube  into  the  stomach, 
serious  symptoms  may  never  develop.  If  food  stagnates  sufficiently 
to  cause  irritation,  the  pouch  should  be  irrigated  once  or  twice  daily 
with  permanganate  solution. 

If  the  sac  does  not  contain  lactic  acid  or  a  large  number  of  leuko- 
cytes, it  is  not  necessary  to  irrigate.     If  serious  difficulty  begins  earlier 
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in  life,  the  trouble  is  likely  to  cause  death,  unless  more  active  measures 
are  instituted.  Pharyngeal  and  pharyngo-esophageal  diverticula  may 
be  removed  or  otherwise  relieved  by  surgical  operation  in  properly 
selected  cases. 

Diverticula  having  their  origin  below  the  sternum  cannot  be  re- 
moved. Such  cases,  together  with  those  that  are  otherwise  inoperable, 
may  become  very  serious,  provided  the  pouch  is  so  situated  that  it 
fills  with  food  and  crowds  over  against  the  esophagus  in  such  a  way 
as  to  prevent  the  entrance  of  food  into  the  stomach.  At  times  the 
position  assumed  by  the  patient  while  eating  and  drinking  influences 
greatly  the  permeability  of  the  obstruction. 

Many  different  lateral  and  other  positions  should  be  faithfully 
tried  until  the  one  most  favorable  to  swallowing  is  found.  In  some 
cases  swallowing  is  best  accompHshed  when  the  stomach  is  higher  than 
the  mouth,  so  that  food  and  drink  are  forced  upward  entirely  by  peri- 
staltic action.  If  starvation  threatens,  it  may  be  possible  to  pass 
hoUow  bougies,  curv^ed  at  the  end  Kke  a  Mercier  catheter,  and  feed 
through  the  bougie.  By  the  aid  of  the  esophagoscope  it  may  be  possible 
to  find  the  opening  of  the  esophagus  distal  to  the  pouch,  and  by  the 
aid  of  specially  constructed  instruments  depress  the  partition  between 
the  pouch  and  the  esophagus  in  such  a  way  as  to  favor  emptying  of  the 
pouch.  In  most  cases,  however,  it  is  impossible  to  find  the  place  where 
the  pouch  communicates  vdih  the  esophagus  by  the  use  of  the  esophago- 
scope alone.  Again,  the  silk  thread  used  in  the  manner  ad\dsed  for 
dilating  esophageal  strictures  becomes  of  inestimable  value.  The 
thread  when  swallowed  will  pass  on  into  the  stomach  in  a  reasonable 
time  and  serve  as  an  accurate  guide  into  the  esophagus  beyond  the 
pouch,  and  may  be  used  by  an  experienced  operator  in  m.any  ways  to 
overcome  the  difficulties  presented  in  indi\'idual  cases.  By  using  the 
thread  as  a  guide  the  diverticulum  sound  of  Leube  becomes  unnecessary. 
In  very  rare  cases  it  may  become  necessary  to  do  gastrostomy. 

CARCINOMA  OF  THE  ESOPHAGUS 

The  esophagus  ranks  about  fifth  in  frequency  among  the  organs 
that  become  the  seat  of  carcinoma.  The  growths  are  distributed  ap- 
proximately as  follows:  Fifty  per  cent,  near  the  lower  end  of  the 
esophagus,  chiefly  where  the  esophagus  passes  through  the  diaphragm 
and  at  the  cardiac  orifice.  Forty  per  cent,  at  or  near  the  bifurcation 
of  the  trachea.  Ten  per  cent,  in  the  cervical  portion  of  the  esophagus. 
Added  to  the  usual  mahgnant  features  of  carcinoma  elsewhere,  the 
special  dangers  are  death  from  starv^ation  due  to  esophageal  obstruc- 
tion, and  perforation  of  the  lungs,  bronchial  tubes,  blood-vessels,  and 
mediastinal  tissue  through  ulceration  of  the  growth. 

Although  carcinoma  is  the  most  frequent  cause  of  esophageal 
stenosis  in  adults,  serious  error  will  be  avoided  by  making  an  intelligent 
attempt  to  exclude  every  other  cause  before  concluding  that  carcinoma 
is  responsible  for  the  obstruction.  IMany  deaths  from  starv^ation  have 
occurred  from  simply  assuming  upon  insufficient  evidence  that  malig- 
nant disease  was  causing  the  obstruction. 
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The  surgical  treatment  of  esophageal  carcinoma  is  confined  to 
resection,  esophagostomy,  and  gastrostomy.  Only  a  relatively  small 
number  of  the  growths  are  located  in  the  cervical  region  where  they 
are  accessible  to  radical  operation.  The  tissue  in  the  neighborhood  of 
the  esophagus  offers  Httle  resistance  to  the  character  of  infection  that 
is  Hkely  to  develop  when  the  esophagus  is  opened,  hence  resection  of  the 
growth  and  esophagostomy  are  seldom  performed. 

Gastrostomy  is  the  common  surgical  operation  justified.  Owing 
to  the  uncomfortable  mental  and  physical  state  of  the  patient  follow- 
ing gastrostomy,  the  operation  is  seldom  justified,  as  long  as  the  lumen 
of  the  esophagus  is  large  enough  to  permit  adequate  hquid  nourishment 
to  be  taken.  The  patient  should  be  instructed  to  eat  slowly  and  avoid 
coarse  and  irritating  foods.  If  the  obstruction  is  not  great,  a  large 
variety  of  foods  may  be  permitted.  As  the  difficulty  in  swallowing 
increases,  the  diet  should  be  Hmited  to  vegetable  purees,  milk,  cream, 
nourishing  soups,  soft  eggs,  egg-nog,  and  similar  Hquid  or  semi-soHd 
foods. 

In  selected  cases  the  passage  of  soft,  flexible,  dilating  bougies  about 
once  a  week,  in  order  to  keep  the  lumen  of  the  esophagus  from  growing 
smaller,  is  justified.  Great  care  should  be  exercised  and  no  force  used, 
since  the  carcinomatous  tissue  is  often  very  friable  and  the  wall  of  the 
esophagus  may  be  perforated.  A  carcinomatous  stricture  often  pre- 
sents a  very  tortuous  canal.  The  danger  of  attempting  to  pass  a 
bougie  through  such  a  stricture  without  something  to  guide  the  point 
of  the  bougie  is  very  apparent.  The  writer  has  used  the  silk  thread  as 
a  guide  and  the  hollow  spiral  bougie  already  described  for  use  in  dilat- 
ing cicatricial  strictures,  with  very  satisfactory  results  in  many  cases. 

In  selected  cases  the  writer  has  also  passed  a  small  piano-wire 
bougie  through  the  stricture  into  the  stomach  and  then  used  the  wire 
as  a  guide  for  the  dilating  spiral  bougie. 

It  should  be  remembered  that  the  dilatation  must  be  accompHshed 
slowly  and  without  force.  In  most  cases  by  careful  management  it 
will  be  possible  to  maintain  an  opening  sufficiently  large  to  permit  an 
adequate  quantity  of  nourishing  fluids  to  enter  the  stomach  until  very 
late  in  the  disease.  Pain  is  seldom  severe  enough  to  require  morphin. 
As  the  obstruction  increases,  the  difficulty  in  swallowing  may  fluctuate 
greatly,  on  account  of  inflammatory  swelHng.  The  swelling  frequently 
subsides  upon  giving  no  food  by  mouth  for  two  or  three  days.  Saline 
solution  should  be  given  per  rectum  to  supply  the  necessary  fluids. 
Twenty  drops  of  a  i  :  1000  solution  of  adrenahn  in  a  teaspoonful  of  a 
I  per  cent,  cocain  solution,  taken  a  short  time  before  liquid  food  is  given, 
may  reduce  the  swelhng  and  thus  temporarily  faciUtate  swallowing. 

When  no  contraindication  exists,  gastrostomy  may  be  indicated 
in  cases  that  show  a  tendency  to  high-grade  obstruction  early  in  the 
course  of  the  disease,  or  when  the  passage  of  a  bougie  is  particularly 
difficult  and  dangerous,  or  is  associated  with  unusual  inflammatory 
reaction  or  serious  hemorrhage.  The  operation  may  also  be  performed 
when  perforation  into  a  bronchus  occurs,  although  death  from  pneu- 
monia is  hkely  to  follow  such  a  compKcation  quickly. 


SURGERY  OF  THE  ESOPHAGUS 
By  Charles  H.  Mayo,  A.M.,  M.D.,  LL.D. 

The  esophagus  extends  from  the  pharynx  opposite  the  sixth  cer- 
vical vertebra  and  the  lower  border  of  the  cricoid  cartilage,  to  the 
stomach  ^/^  of  an  inch  below  the  diaphragm,  a  distance  of  from  9  to  10 
inches  in  the  average  adult  male.  It  is  6  inches  from  the  teeth  to  the 
beginning  of  the  esophagus,  making  in  all  from  14  to  16  inches  from  the 
teeth  to  the  cardiac  orifice  of  the  stomach.  There  are  three  normal 
narro wings  of  the  esophagus:  (i)  at  its  beginning  at  the  cricoid  carti- 
lage, (2)  near  its  middle  at  the  bifurcation  of  the  trachea,  and  (3)  at 
the  diaphragmatic  opening.  Along  its  course  in  the  neck  it  is  some- 
what more  easily  accessible  from  the  left  side,  and  the  opening  through 
the  diaphragm  is  about  il4  inches  to  the  left  of  the  middle  hne  and  4 
inches  posterior  to  the  anterior  chest-wall.  Its  greatest  diameter  is 
transverse. 

The  function  of  the  esophagus  is  alm.ost  purely  that  of  a  feeding- 
tube,  and  nearly  all  of  the  complications  with  which  the  surgeon  is 
concerned  arise  through  interference  with  the  swallowing  function 
(propulsion) . 

METHODS  OF  EXAMINATION 

The  history  of  the  patient  is  of  great  importance  in  furnishing  a 
clue  as  to  the  probable  cause  of  the  difficulty  in  swallowing,  and  the 
regurgitation  of  food,  which  are  the  most  common  symptoms.  Data 
will  be  obtained  frequently  of  the  swallowing  of  acids  and  alkalines  by 
children,  which  causes  stricture;  of  swallowing  a  foreign  body,  which 
is  followed  by  immediate  obstruction;  of  long-standing  symptoms  in 
the  adult  which  lead  to  a  search  for  cardiospasm  or  diverticula,  and  of 
the  shorter  histories  of  constantly  increasing  obstruction  due  to  mahg- 
nancy.  The  clinical  examination  must  be  the  determining  factor  as 
to  the  presence  and  the  location  of  pockets,  dilatations,  strictures,  and 
the  character  of  the  esophageal  wall. 

Some  of  the  various  methods  which  have  proved  of  especial  value 

in  the  diagnosis  of  these  conditions  are  as  follows:    The  numerous 

methods    of    sounding;    rontgenography    and    esophagoscopy.     The 

a:-ray  showing  a  tumor  in  proximity  to  the  esophagus  which  causes 

pressure  obstruction,  also  shows  large  tumors  of  the  esophagus  and 

foreign  bodies.     Radiograms,  after  giving  acacia  and  bismuth  mixture, 

will  show  the  various  dilatations  caused  by  strictures  and  cardiospasm, 

and  will  also  show  pockets  or  diverticula.     The  fluoroscope  picture  is 

often  a  valuable  aid  in  discovering  foreign  bodies,  and  very  often  their 

removal  is  facilitated  by  the  direct  observation  during  the  manipulation 

of  the  instruments. 
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In  the  routine  examination  of  adult  patients  a  soft  stomach-tube 
is  introduced,  and  usually  the  point  of  obstruction  can  be  located  at 
once.  A  marked  dilatation  of  the  esophagus  may  occur  in  cardiospasm , 
as  shown  by  capacity  measurement  and  radiograph,  and  yet  may  oc- 
casionally allow  the  stomach-tube  to  pass  without  appreciable  obstruc- 
tion. In  examining  children  a  soft  cathieter  can  be  used;  following 
this  flexible  bougies  (preferably  of  whalebone)  with  various  sizes  of 
bulbs  to  locate  the  position  and  size  as  well  as  the  number  of  obstruc- 
tions. 

In  favorable  cases  the  upper  end  of  the  esophagus  may  be  exposed 
by  introducing  the  finger.  The  gagging  induced  by  this  procedure 
elevates  the  glottis  and  renders  it  easier  to  guide  the  forceps  for  use  in 
the  upper  portion  of  the  esophagus.  Since  success  in  esophageal  treat- 
ment depends  upon  one's  abihty  to  pass  instruments  through  it,  every 
effort  should  be  made  to  accomplish  this  procedure  in  cases  of  obstruc- 
tion without  using  force,  whith  might  cause  a  perforation  into  the 
mediastinal  or  abdominal  space — a  very  serious  and  usually  a  fatal 
accident  from  mediastinal  or  peritoneal  infection. 

STRICTURE 

Benign  stenosis  is  usually  due  to  the  cicatrix  which  follows  heahng 
of  an  ulceration.  Such  ulcerations,  as  has  been  noted,  are  more  com- 
monly due  to  swallowing  corrosive  substances,  and  as  a  result  of  spasm 
of  the  esophagus  there  is  a  tendency  for  these  ulcerations  and  resulting 
strictures  to  remain  more  or  less  locaKzed  at  one  or  more  points  in  the 
esophagus. 

Dilatation  in  the  treatment  of  these  cases  of  cicatricial  stenosis  is 
of  prime  importance,  and,  if  necessary,  should  be  continued  for  months 
or  years.  The  passage  of  bougies  should  begin  early,  following  es- 
charotics,  without  waiting  for  complete  healing  to  take  place.  In 
some  cases  of  obstruction  from  cicatricial  stenosis  a  number  of  fine 
filiform  probes,  such  as  are  used  in  urethral  work,  may  be  instrumental 
in  discovering  the  passage.  In  some  instances,  however,  it  is  safer  to 
use  the  Dunham  method,  i.  e.,  having  the  patient  swallow  several 
yards  of  silk-twist  which  will  snarl  up  above  the  stricture,  and  after  a 
time  some  portion  of  it  will  pass  through  into  the  stomach,  where, 
formerly,  it  was  searched  for  through  a  gastrotomy  opening,  and  by  the 
Abbe  method  of  thread  sawing  and  by  drawing  beads  through  the 
stricture  enlarging  the  lumen  sufficiently  to  enable  sounding.  Mixter 
has  demonstrated  that  by  giving  the  thread  more  time  it  will  pass  into 
the  intestine  far  enough  to  permit .  considerable  traction  upon  the 
upper  portion,  thus  eHminating  the  gastrotomy  procedure.  By  having 
metalhc  bulbs  made  with  an  opening  through  the  point  and  out  at  the 
side,  through  which  the  thread  is  passed,  perfectly  controlled  dilating 
may  be  effected  (Dunham  method).  In  som.e  instances  a  fine  piano- 
wire  with  a  small  loop  at  the  end  is  passed  down  the  thread,  and  various 
instruments  are  introduced  with  the  aid  of  this  more  rigid  guide.  By 
fastening  a  second  string  to  the  end  of  the  piano-wire,  a  string  bow  is 
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made  which  may  be  used  to  saw  a  stricture ;  this  is  similar  in  action  to 
the  Abbe  string-saw.  In  rare  instances  Dunham's  esophagotome  will 
be  found  useful  in  cutting  strictures. 

Retrograde  dilatation  of  stricture  by  opening  the  stomach  is  rarely 
necessary,  but  the  method  has  been  employed  by  Wilms,  Richardson, 
and  others.  When  it  is  necessary  to  open  the  stomach  in  esophageal 
cases,  the  Stamm-Kader  method  of  gastrostomy  is  chosen,  as  it  affords 
direct  access  to  the  stomach  for  later  manipulation,  and  is  rehable 
against  leakage. 

CARDIOSPASM 

The  so-called  "idiopathic"  dilatation  of  the  esophagus  was  noted 
by  von  Ziemssen  and  Zenker  in  1878,  from  collected  reports  of  post- 
mortem findings.  Later  the  symptomatology  assumed  importance  as 
it  developed  from  the  investigations  of  Lichtenstein,  von  Striimpell, 
Meltzer,  Rumpel,  Kraus,  Rosenheim,  Fleiner,  Ewald,  Netter,  KeUing, 
Einhorn,  Martin,  Oppler,  Gottstein,  Dauber,  Zausch,  Strauss,  Lossen, 
Sippy,  Plummer,  and  others. 

Several  hundred  cases  of  cardiospasm  have  been  reported.  Spasm 
in  these  cases  undoubtedly  precedes  dilatation,  although  the  occasional 
case  does  not  show  its  presence  at  the  time  of  examination.  Some 
cases,  indeed,  show  a  marked  periodicity  of  the  condition;  in  other 
cases  the  natural  angulation  of  the  lower  esophagus  where  it  passes 
through  the  diaphragm  is  greatly  increased — a  condition  possibly 
made  worse  by  spasm  and  dilatation. 

It  is  difficult  to  determine  the  cause  of  the  condition  in  most  in- 
stances, but  in  some  cases  it  seems  to  be  due  to  direct  irritation  of  ulcer 
fissures,  or  to  new-growths. 

The  average  age  of  the  indi\ddual  at  the  onset  of  symptoms  is  about 
thirty  years.  The  stages  of  the  condition  are  rather  clearly  defined  as 
follows:  (i)  The  muscular  power  of  the  esophagus  is  sufficient  to  force 
food  through  the  spastic  area  into  the  stomach,  causing  some  discom- 
fort, pain,  and  choking.  The  spells  may  be  periodic.  (2)  Immediate 
regurgitation  of  food  as  the  power  of  the  muscle  becomes  insufficient 
to  force  it  onward.  The  spells  are  more  continuous.  (3)  The  esoph- 
agus rapidly  dilates  and  is  characterized  by  food  retention  which  is 
regurgitated  at  irregular  intervals. 

Plummer  di\'ides  the  diagnostic  points  to  be  demonstrated  into 
four  groups:  (i)  The  food  is  regurgitated  from  the  esophagus  and  not 
from  the  stomach.  (2)  The  existence  and  character  of  the  obstruction 
at  the  cardia.  (3)  The  presence  or  absence  of  esophageal  dilatation, 
and  its  size,  shape,  etc.  (4)  The  presence  or  absence  of  gross  lesions 
in  the  esophagus  or  neighboring  organs  which  might  excite  the  cardio- 
spasm. 

If  the  stomach-tube  fails  to  pass  a  cardia  which  has  readily  passed 
an  olive,  possible  cardiospasm  is  indicated. 

In  four  of  our  earlier  cases  of  cardiospasm  we  found  it  necessary  to 
make  a  gastrostomy  for  nourishment.  In  three  of  the  cases  the  cause 
of  the  cardiac  stenosis  was  not  recognized  at  the  time  of  the  operation. 


SURGERY   OF   THE   ESOPHAGUS  331 

Mikulicz  dilated  four  cases  of  cardiospasm  with  a  glove-stretcher 
through  a  gastrotomy,  with  immediate  cure.  Erdmann  reports  a 
successful  case  by  this  method,  and  one  of  our  series  was  relieved  in  the 
same  manner. 

Russell  was  the  first  to  report  a  sufficient  number  of  cases  of  cardio- 
spasm cured  by  dilating  with  the  silk-covered  rubber  balloon  inserted 
on  a  staff  to  demonstrate  its  value.  Plummer  has  had  a  remarkable 
series  of  eighty  cases  cured  by  this  method  of  treatment. 

FOREIGN  BODIES 

One  of  the  most  common  surgical  conditions  of  the  esophagus  is 
the  accidental  lodgment  of  foreign  bodies.  In  children,  particularly, 
coins,  which  are  frequently  carried  in  the  mouth,  are  swallowed  and 
lodged  in  the  esophagus.  Lodgment  of  peach-stones  and  of  buckles 
of  various  kinds  is  also  quite  common.  In  elderly  people  portions  of 
plates  of  teeth  are  perhaps  the  most  frequent  cause  of  obstruction. 
The  patient  will  usually  make  the  diagnosis.  It  sometimes  happens 
that  although  the  foreign  body  has  passed  into  the  stomach,  so  much 
irritation  has  been  set  up  during  its  passage  that  the  patient  still  be- 
lieves it  to  be  present  in  the  esophagus.  It  is  very  important,  before 
making  an  effort  to  remove  such  bodies,  that  one  should  know  their 
nature,  and  also  if  there  be  any  sharp  points  or  angles  which  may  cause 
injury  during  their  removal.  Angular  bodies,  such  as  plates  of  teeth, 
must  be  carefully  noted  before  an  effort  is  made  to  remove  them.  The 
radiograph  is  particularly  useful  for  this  purpose.  In  several  cases 
we  have  been  able,  with  the  aid  of  the  fluoroscope,  to  grasp  the  foreign 
body  accurately  with  an  alligator-jaw  forceps  and  remove  it  under 
direct  inspection.  In  forceps  extraction  one  may  take  advantage  of 
the  increased  transverse  diameter  of  the  esophagus. 

A  number  of  esophagoscopes  have  been  invented  for  remo\dng 
foreign  bodies  from  the  esophagus,  and  for  the  examination  of  tumors 
and  securing  portions  of  tumors  for  microscopic  examination.  Brun- 
ning's  modification  of  the  KilKan  instrument  is  very  useful  because  of 
its  telescoping  arrangement.  In  securing  the  specimens  from  tumor 
growths  it  should  be  remembered  that  in  35  per  cent,  of  cancers  in  the 
esophagus  the  mucous  membrane  is  intact  at  the  lowest  point  which  can 
be  observed.  The  modern  esophageal  instruments  have  so  greatly 
facihtated  the  removal  of  foreign  bodies  from  the  esophagus  that  the 
gastrotomy  and  string-methods  of  retrograde  removal,  as  recommended 
by  Finney  and  Bull,  are  now  rarely  employed.  The  Graefe  coin- 
catching  and  sponge-probing  methods  are  still  of  occasional  value  in 
the  removal  of  foreign  bodies  of  proper  shape. 

ESOPHAGOTOMY 

The  cervical  portion  of  the  esophagus  can  be  reached  by  an  ex- 
ternal esophageal  opening,  which  is  usually  made  on  the  left  side  of 
the  neck  and  through  an  incision  along  the  anterior  border  of  the 
sternomastoid  muscle,  from  the  level  of  the  cricoid   cartilage   to  a 
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point  near  the  sternum,  the  thyroid  gland,  the  sternohyoid,  and  the 
thyroid  muscles  are  drawn  inward.  It  may  be  necessary  occasionally 
to  Hgate  one  or  both  of  the  thyroid  vessels  and  the  lateral  thyroid 
vein.  Blunt  dissection  renders  the  exposure  of  the  esophagus  nearly 
a  bloodless  procedure.  The  curved  urethral  sound  used  through  the 
mouth  is  employed  to  elevate  the  esophagus  from  behind  the  trachea 
into  the  incision.  Through  this  incision  exploration  can  be  made  to  a 
point  considerably  below  the  upper  part  of  the  sternum.  The  eso- 
phageal opening  is  closed  by  chromic-gut  sutures  which  invert  the  mu- 
cosa. The  external  wound  is  drained  with  folded  rubber  tissue  and 
gauze  for  a  few  days,  the  incision  being  allowed  to  granulate. 

External  esophagotomy  should  be  usually  performed  on  the  left 
side  of  the  neck.  Occasionally,  however,  it  is  of  great  importance  that 
the  right-sided  incision  should  be  employed.  In  one  case  under  our 
observation  a  child  had  swallowed  a  vest-buckle,  which  became  im- 
pacted just  behind  the  sternum.  Radiograph  showed  the  buckle  to 
be  open,  the  loop  pointing  to  the  right.  Incision  on  this  side  enabled 
easy  removal,  while  if  it  had  been  made  on  the  left  side,  attempts  at 
extraction  would  have  caused  the  prongs  to  pierce  the  tissues. 

ULCERATION 

It  is  hardly  necessary  to  do  more  than  mention  those  forms  of  ulcer- 
ation due  to  infective  granulomata,  syphihs,  tuberculosis,  and  actino- 
mycosis. The  most  common  form  of  benign  ulceration  is  caused  by 
swallowing  corrosive  substances.  Concentrated  lye  has  been  the 
agent  in  a  very  large  percentage  of  cases  in  children.  Peptic  ulcer  has 
occasionally  been  found  in  the  esophagus,  and  a  few  cases  have  been 
reported  in  which  typhoid  ulcer  was  present,  or,  possibly,  it  would  be 
more  correct  to  say  that  ulcer  has  occurred  in  the  lower  esophagus  dur- 
ing the  course  of  t>'phoid  fever.  Cicatrices  following  such  types  of 
ulceration  are  rarely  the  cause  of  stenosis.  Cancer  is  the  most  fre- 
quent form  of  ulceration. 

CARCINOMA 

Carcinoma  in  the  upper  portion  of  the  esophagus,  when  not  too 
extensive  or  general  in  its  involvement,  is  removed  best  by  resection. 
Arbuthnot  Lane  has  utilized  skin-flaps  with  pedicles  which  WTre  se- 
cured from  adjacent  positions  of  the  neck  to  turn  into  the  esophagus 
and  replace  excised  areas.  At  a  second  operation  the  pedicle  is  sepa- 
rated and  the  external  wound  closed. 

In  some  cases  of  nearly  impervious  obstruction  due  to  cancer 
Simmons'  rubber  tubes  are  inserted  in  the  stricture  and  left  for  per- 
manent drainage.  Mixter,  especially,  reports  favorably  upon  the 
use  of  these  tubes. 

Esophagostrostomy  and  Intrathoracic  Resection  of  the  Esophagus. 
— At  the  present  time  cancers  in  the  thoracic  and  lower  portions  of  the 
esophagus  are  practically  inoperable,  although  the  work  of  Sauer- 
bruch  and  Brauer  and  of  Willy  Meyer  with  positive  or  negative  pres- 
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sure  cabinet  methods  of  giving  anesthesia,  which  prevent  collapse  of 
the  lungs,  has  done  much  to  develop  the  surgery  of  the  mediastinal 
space.  The  principle  of  the  operation  as  developed  by  Willy  Meyer 
is  to  resect  a  portion  of  the  esophagus  and  close  both  ends,  depending 
upon  a  gastrostomy  for  feeding;  or,  to  excise  a  portion  of  the  esophagus 
at  its  lower  end,  and,  drawing  a  fold  of  the  stomach  through  an  open- 
ing made  in  the  diaphragm,  unite  the  proximal  end  of  the  esophagus 

to  it. 

DIVERTICULA 

Diverticula  or  pockets  which  occur  along  the  esophagus  and  lower 
pharynx,  although  somewhat  rare,  are  so  great  a  menace  to  health 
when  they  do  occur  that  their  early  recognition  is  of  the  utmost 
importance. 

In  1840  Rokitansky  described  and  made  two  classifications  of 
diverticula  of  the  esophagus.  Those  developing  from  internal  pressure 
he  termed  ''pulsion  or  pressure  sacs";  the  variety  originating  from  the 
scar  or  contraction  of  inflammatory  processes  adjacent  to  the  canal, 
"traction  sacs."  The  "traction"  sacs  were  usually  produced  by  in- 
fections invohing  glands  about  the  left  bronchus;  they  give  very  few 
symptoms  during  Hfe  and  seldom  concern  the  surgeon,  as  they  are 
usually  found  only  at  autopsy. 

The  greater  number  of  diverticula  of  the  esophagus  are  of  the 
pharyngo-esophageal  type,  and  are  found  in  the  lower  pharynx  or 
upper  esophagus,  because  at  this  point,  sometimes  called  the  "Lannier- 
Hackerman  area,"  there  is  a  natural  deficiency  of  muscular  support 
where  the  pharynx  merges  into  the  esophagus,  particularly  on  the 
posterior  side.  In  this  region  also,  through  anomaly  of  development 
in  closure  of  the  lower  branchial  clefts,  conditions  occur  which  favor 
the  development  of  diverticula.  Only  a  few  cases  have  been  reported 
as  being  found  in  the  middle  and  lov/er  third  of  the  canal.  The 
narrowest  part  of  the  esophagus  is  at  a  point  opposite  the  cricoid  which 
measures,  by  bougie,  5  or  6  inches  from  the  incisor  teeth.  Naturally 
there  is  increased  pressure  above  this  point  in  swallowing.  A  mucous 
pocket  between  the  muscle-fibers  may  project  here,  and,  once  started, 
it  mechanically  increases  all  of  the  conditions  which  caused  the  diffi- 
culty originally. 

Diverticulum  is  a  condition  which  is  confined  to  adult  Hfe  and  gives 
practically  no  symptoms  until  difficulty  in  swallowing  is  experienced, 
when  a  cough  may  occur  from  nerve  irritation,  and  pressure  from  be- 
hind the  trachea  will  often  cause  coincident  dyspnea.  Cardiospasm 
may  produce  much  the  same  difficulty  in  swallowing,  with  eructation 
of  food  after  dilatation  has  occurred,  yet  in  some  cases  a  stomach-tube 
may  be  readily  passed  in  this  condition.  Stricture  obstructs  the 
passage  of  food,  and  the  onset  of  the  condition  being  slow  may  result 
in  some  dilatation  above  it,  with  food  regurgitation.  The  depth  of  the 
obstruction  can  be  measured  with  a  stomach-tube,  bougie,  or  acorn 
probe,  and  passable  strictures  may  be  dilated  by  means  of  the  probe. 
These  soundings   and  measurements   do  not,  however,  differentiate 
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between  diverticula  and  strictures  which  are  pervious  to  liquids  and 
yet  impassable  to  sounds.  As  a  rule,  the  larger  diverticula  appear  as 
an  extension  of  the  proximal  canal,  the  distal  esophagus  opening  in 
front  above  the  entrance  to  the  sac.  However,  traction  by  distention 
may  drag  the  opening  to  a  lower  level. 

A  large  diverticulum  distended  by  eating  has  the  appearance  of  a 
tumor  in  the  neck,  and  pressure  upon  this  tumor  will  force  the  con- 
tents back  into  the  phar\'nx.  In  these  cases  tubes  and  probes  pass  to 
the  bottom  of  the  sac,  although  in  the  early  stages  of  the  condition 
they  often  pass  without  obstruction  into  the  stomach. 

In  making  a  thorough  examination  of  the  esophagus,  credit  should 
be  given  the  esophagoscope  for  its  usefulness  in  cases  of  obstruction, 
and  especially  in  removing  portions  of  growths  for  microscopic  ex- 
amination; however,  the  procedure  requires  practice  to  make  it  of 
practical  value  as  a  means  of  diagnosis.  Rumpel's  multiple  tubes  and 
Hquids  as  a  method  of  diagnosis  are  of  value  only  in  exceptional  cases. 
Radiographs,  obtained  after  filling  the  sac  with  bismuth  and  acacia 
mixture  (Figs.  19  and  20),  are  of  marked  value  in  indicating  the  size, 
shape,  and  location  of  the  pocket.  The  modifications  of  the  method 
of  skiagraph,  that  of  swallo\\ing  a  chain  or  inserting  a  shot-filled  tube, 
are  of  less  practical  value.  The  same  can  be  said  of  the  Strauss  method 
of  measuring  the  capacity  of  dilatations  and  diverticula  by  passing 
collapsed  balloons  fastened  upon  stomach-tubes  to  be  filled  with  a 
measured  quantity  of  air. 

In  examining  cases  for  diverticula  Plummer  has  made  use  of  the 
Dunham  and  ]\Iixter  method  of  swallowed  thread.  He  threads  the 
Dunham  perforated  probe  on  the  string,  passes  the  instrument  down 
the  esophagus,  and  while  holding  the  string  loosely  the  probe  passes  to 
the  bottom  of  the  pouch,  which  is  always  continuous  with  the  upper 
part  of  the  esophagus.  By  drawing  the  string  taut  and  stead3dng  the 
sound  it  is  elevated  to  the  level  of  the  opening  into  the  lower  esophagus, 
and  may  then  be  pushed  down  the  taut  string  into  the  stomach.  When 
the  string  is  drawn  upon,  the  amount  of  elevation  secured  measures  the 
depth  of  the  pocket.  The  exact  location  of  the  opening  is  at  the  end 
of  the  probe  at  the  point  the  elevation  ceases. 

Operation. — The  operative  procedures  have  been  quite  simple  in 
all  but  two  of  our  cases,  wliich  required  subsequent  closure  of  fistul^e. 
Incision  is  made  along  the  inner  margin  of  the  stemomastoid  muscle, 
which  is  tracted  outward ;  the  anterior  sternal  neck  muscles  are  drawn 
inward.  The  lobe  of  the  thyroid  is  now  elevated  and  the  lateral 
thyroid  vein  ligated  and  cut.  The  sac  can  usually  be  identified,  but 
should  any  doubt  exist,  a  urethral  sound  can  be  passed  down  the 
pharjTix  and  its  point  used  to  elevate  the  sac  into  the  wound.  Care 
must  be  used  to  preser\^e  the  recurrent  lar}Tigeal  nerve  from  injur>\ 
The  sac  is  opened  and  an  examination  made  of  its  interior;  it  is  then 
amputated  and  the  wound  closed  by  a  continuous  mattress  suture, 
like  an  intestinal  opening  (mucosa  inside),  and  a  Gushing  parallel 
suture  of  fine  catgut  is  inserted  to  reinforce  the  closure.     The  wound  is 


Fig.  19.— Diverliculum  uf  esophagus,  from  skiagraph  (Plummer). 


Fig.  20.— Diverticulum  of  esophagus,  from  skiagraph  (Plummerj. 
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washed  with  a  weak  solution  of  iodin  and  a  temporary  drain  of  rubber 
tissue  is  inserted.  In  one  of  our  cases  the  contents  of  a  very  large  sac 
was  forced  into  the  pharynx  during  operation  and  a  considerable 
quantity  of  the  material  was  inspired  into  the  lungs.  The  raised  head 
of  the  table  was  lowered  immediately  and  the  fluid  escaped  into  the 
mouth.  Fortunately  no  harm  was  done,  but  the  accident  pointed  out 
the  necessity  of  emptying  a  large  sac  before  operation.  In  this  and 
one  other  similar  case  the  diverticulum  was  so  large  that  it  extended  far 
into  the  mediastinal  space,  and  the  operation  was  divided  into  two 
stages.  To  avoid  the  infection  of  such  a  large  space  the  empty  sac  was 
drawn  out  of  the  neck  and  Hgated.  Closure  of  the  short-stump  fistula 
was  accompHshed  later  by  passing  a  thread  through  the  mouth  and  out 
of  the  fistula  by  means  of  an  eyelet  sound.  The  fistula  was  separated, 
the  thread  attached  to  it,  and  the  short  tract  in  verted  into  the  pharynx, 
applying  three  separate  circular  sutures  as  it  became  inverted.  The 
external  wound  healed  quickly.  Diverticula  are  sometimes  treated 
in  this  manner  without  opening  them  externally.  Five  cases  were 
treated  by  amputation  of  sac  and  immediate  suture ;  all  healed  with- 
out leakage. 

In  the  after-care  a  large  quantity  of  fluid  sahne  is  given  by  slow 
enemas,  and  patients  are  fed  twice  a  day  by  passing  a  small  stomach- 
tube.  Sips  of  hot  water  are  permitted  at  rare  intervals  on  the  second 
day. 

Ten  cases  of  esophageal  diverticula  have  been  diagnosed  in  the 
cUnic  at  St.  Mary's  Hospital,  and  eight  were  operated  upon  without 
mortahty;   perfect  rehef  followed.     Two  were  not  operated. 

Since  the  excellent  description  of  esophageal  diverticula  given  us  by 
Rokitansky,  many  other  articles  descriptive  of  the  condition  have  been 
written.  The  contributions  of  Zenker,*  A.  E.  Halstead,!  and  DeWitt 
StettenI  are  all  interesting  reviews  of  the  subject,  and  they  furnish 
extensive  bibUography. 

*  Zenker:  Ziemssen  Encyclopedia. 

fHalstead,  A.  E.:  Annals  of  Surgery,  Feb.,  1904. 

jStetten,  DeWitt:  Annals  of  Surgery,  March,  1910. 


DISEASES  OF  THE  STOMACH 

By  Bertram  W.  Sippy,  M.D. 

ACUTE  GASTRITIS 

Three  forms  of  acute  gastritis  may  be  distinguished:  simple,  toxic, 
and  phlegmonous.  These  somewhat  arbitrary  divisions  are  based  on 
differences  in  etiology  and  severity  of  anatomic  process. 

Acute  Simple  Gastritis 

Etiology.- — The  disease  may  be  primary  or  secondary. 

Primary  acute  simple  gastritis  may  result  from  the  ingestion  of 
mechanical,  chemical,  and  thermal  irritants.  Mechanical  irritation 
may  result  from  eating  coarse  foods  rapidly  and  in  large  quantity. 
Chemical  irritants,  such  as  sharp  condiments,  alcohol,  caustic  alkalies 
and  acids,  and  metallic  salts,  and  food  and  drink  that  has  undergone 
putrefactive  decomposition,  may  give  rise  to  acute  gastritis.  Ex- 
cessively hot  or  cold  food  and  drink  may  contribute  to  an  acute  gas- 
tritis. It  is  well  to  bear  in  mind  that  the  discomfort  which  often  fol- 
lows shght  irregularities  in  eating,  drinking,  or  smoking,  so  commonly 
attributed  to  an  acute  gastritis,  is  much  more  frequently  the  expression 
of  a  temporary  hyperchlorhydria.  Primary  acute  simple  gastritis  is 
relatively  rare. 

Secondary  acute  simple  gastritis  may  arise  in  consequence  of  such 
diseases  as  typhoid,  pneumonia,  influenza,  erysipelas,  and  nephritis. 
The  tendency  of  acute  gastritis  is  toward  rapid  recovery,  provided  the 
cause  is  removed.  Repeated  attacks  under  the  influence  of  continued 
irritation  are  likely  to  result  in  chronic  gastritis. 

Prophylaxis. — Care  should  be  exercised  in  selecting  foods  that  have 
not  undergone  putrefactive  changes.  Hasty  eating  and  chemical  and 
thermal  irritants  should  be  avoided. 

Treatment. — If  the  stomach  is  not  empty,  it  should  be  evacuated 
at  once,  either  by  lavage  or  the  administration  of  warm  water  to  pro- 
mote vomiting.  The  direct  local  irritant  to  the  stomach  is  thus  re- 
moved and  often  serious  intestinal  disturbances  may  be  averted.  The 
use  of  irritant  emetics  is  contraindicated. 

A  hypodermic  of  jV  grain  of  apomorphin  should  be  given  in  heu  of 
lavage  or  prompt  emesis  from  the  use  of  warm  water.  Lavage  should 
be  performed  in  all  cases  in  which  the  stomach  has  not  been  emptied 
by  thorough  vomiting,  especially  when  it  is  known  that  poisonous  sub- 
stances have  been  swallowed.  In  such  cases  an  antidote  should  be 
administered.  The  patient  should  remain  in  bed  and  all  food  and 
drink  should  be  withheld  for  from  one  to  five,  days,  depending  on  the 
severity  of  the  process.     The  inflamed  mucous  membrane,  thus  pro- 
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tected  from  the  mechanical  irritation  of  food  and  the  chemical  irrita- 
tion of  gastric  juice,  quickly  recovers.  Thirst  should  be  controlled 
by  supplying  liquids  by  the  bowel  and  the  use  of  cracked  ice  by  mouth. 
It  is  of  advantage  to  wash  out  the  mouth  frequently.  After  a  few  days 
milk  and  cream  and  soft  foods,  such  as  gruels  of  oatmeal,  barley,  farina, 
or  rice,  may  be  given  by  mouth  and  the  usual  diet  gradually  resumed. 
Vomiting  sometimes  persists  after  the  stomach  has  been  evacuated. 
Cracked  ice  may  be  swallowed.  Irrigating  the  stomach  with  warm 
water  containing  a  teaspoonf  ul  of  sodium  bicarbonate  to  the  quart  may 
give  relief. 

Pain  is  rarely  severe  enough  to  call  for  active  treatment.  Hot  ap- 
plications or  morphin  suppositories  may  be  used.  The  bowel  should 
be  evacuated.  The  colon  should  be  flushed  with  warm  water  and  a 
good  dose  of  calomel  should  be  given  by  mouth  to  remove  as  much  of 
the  irritating  material  as  possible.  Aside  from  its  well-known  dis- 
infecting properties,  calomel  is  perhaps  the  least  irritating  cathartic 
that  may  be  used  in  such  cases.  Castor  oil  may  also  be  used.  Drastic 
purgatives  should  be  avoided.  No  active  medication  for  the  stomach 
is  required.  When  tolerated,  a  teaspoonful  of  bismuth  subnitrate  sus- 
pended in  one-half  glass  of  water  may  be  given  once  or  twice  daily 
after  the  first  twenty-four  hours. 

Acute  catarrh  of  the  stomach,  developing  secondary  to  other  dis- 
eases, rarely  requires  special  treatment  other  than  a  careful  diet,  as 
outlined  for  the  primary  affection. 

Toxic  Gastritis 

Toxic  gastritis  arises  from  swallowing  more  or  less  concentrated 
carbolic  acid,  mineral  acids,  caustic  alkalies,  metallic  salts,  corrosive 
subhmate,  arsenic,  phosphorus,  alcohol,  and  other  caustic  agents. 

The  effect  upon  the  mucous  membrane  and  deeper  structures  de- 
pends on  the  nature  of  the  poison  and  its  degree  of  concentration. 
Arsenic  and  phosphorus  produce  inflammation  of  the  glandular  ele- 
ments. The  secreting  cells  undergo  fatty  degeneration.  Mineral 
acids,  corrosive  sublimate,  metallic  salts,  and  oxalic  and  carbohc  acid 
produce  an  eschar  by  coagulating  the  albumin  of  the  tissue.  Caustic 
alkaUes  macerate  and,  if  concentrated,  cause  deep  sloughing. 

Perforation  rarely  takes  place.  If  death  is  not  caused  from  the 
immediate  effect  of  the  poison,  the  slough  separates.  Deep  ulcers 
m.ay  develop,  and  as  they  heal  give  rise  to  deformity  of  the  stomach. 
Obstruction  at  the  pylorus  or  cardia  may  result.  In  mild  cases  the 
destruction  of  the  mucous  membrane  is  only  superficial.  In  any  case 
the  most  destructive  changes  are  Hkely  to  be  at  the  pyloric  orifice, 
lesser  curvature,  and  cardiac  orifice. 

Treatment. — Vomiting  should  be  induced  by  gi\'ing  a  large  amount 
of  hot  water  and  tickhng  the  throat,  if  necessary.  This  should  be 
continued  until  a  stomach-tube  is  procured.  In  the  meantime  an 
appropriate  antidote  should  be  given.  Practically  always  too  much 
or  too  Kttle  of  the  antidote  is  given,  so  that  this  should  be  followed  at 
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once  by  introducing  a  stomach-tube  and  irrigating  the  stomach  thor- 
oughly with  water.  Vomiting  cannot  be  depended  on  to  remove  all  of 
the  toxic  substance.  The  danger  of  perforating  the  wall  of  the  stomach 
by  using  a  tube  is  more  theoretic  than  real.  It  is  true  strong  acids  or 
alkalies  may  cause  deep  softening  of  the  stomach  wall,  but  only  after 
they  have  been  in  contact  with  it  for  a  considerable  period.  One 
should  rarely,  if  ever,  hesitate  to  use  the  stomach-tube,  because  of  the 
danger  of  perforation.  Cases  in  which  that  danger  is  present  are  prac- 
tically always  fatal. 

The  exact  antidote  to  the  various  corrosive  poisons  is  rarely  re- 
membered. The  antidotes  Ukely  to  be  near  at  hand  should,  however, 
be  firmly  fixed  in  mind.  In  general,  acids  are  neutralized  by  such  com- 
mon substances  as  chalk,  whiting  or  silver  pohsh,  saleratus,  washing 
soda,  soapsuds,  sweet  oil,  milk,  and  eggs.  Soapsuds  and  alkahes  are 
of  no  value  in  oxahc  acid  poisoning,  since  soluble  alkaHne  oxalates  are 
formed.     Plaster  from  the  wall  or  calcined  magnesia  may  be  used. 

The  most  convenient  antidotes  to  the  corrosive  alkahes  are  \dnegar, 
lemon  juice,  ohve  oil,  butter,  and  lard. 

If  the  patient  does  not  succumb  to  the  direct  toxic  effect  of  the  sub- 
stance, the  shock,  pain,  and  constitutional  symptoms  are  treated  ac- 
cording to  general  principle.  The  stomach  should  be  given  absolute 
rest  for  one  or  two  weeks  and  rectal  feeding  should  be  instituted.  A 
liquid  diet  should  then  be  given,  as  in  simple  acute  gastritis.  The 
sequels — ulcer,  stricture  at  the  cardia  or  pylorus — should  receive  ap- 
propriate treatment,  described  elsewhere. 

Phlegmonous  Ga.stritis 

Suppurative  inflammation  of  the  wall  of  the  stomach  is  an  extremely 
rare  condition.  Less  than  seventy-five  cases  have  been  reported. 
Two  forms  are  recognized:  circumscribed  phlegmonous  gastritis,  or 
abscess  of  the  stomach  wall,  and  diffuse  phlegmonous  gastritis.  The 
condition  may  be  primary  and  without  apparent  cause.  Secondary 
phlegmonous  gastritis  may  arise  during  the  course  of  pyemia,  puerperal 
fever,  and  other  suppurative  processes.  Acute  cases  have  been  ob- 
served in  which  the  local  and  general  manifestations  were  severe, 
ending  in  death  in  from  five  to  fifteen  days.  In  other  cases  the  course 
has  been  more  chronic  and  perforation  into  surrounding  organs  has 
taken  place.  Death  is  the  usual  termination.  In  a  few  instances 
scars  have  been  found  post-mortem,  thought  to  have  been  due  to  healed 
phlegmonous  gastritis. 

The  diagnosis  can  rarely  be  made  with  certainty.  In  suspected 
cases  rest  in  bed  should  be  instituted  and  a  minimum  quantity  of 
hquid  food  given  by  mouth,  and  an  ice-bag  apphed  to  the  epigastrium. 
Pain  and  depression  should  be  controlled,  as  indicated.  Lengemann 
collected  sixty  cases.  A\]  were  fatal.  Only  two  were  subjected  to 
operation.  He  adds  a  case  successfully  treated  by  early  incision  and 
drainage. 
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CHRONIC  GASTRITIS 

Chronic  gastritis,  or  catarrh  of  the  stomach,  may  be  either  primary 
or  secondary. 

Etiology. — As  a  primary  disease  it  may  arise  from  the  prolonged 
ingestion  of  mechanical,  chemical,  or  thermal  irritants.  Such  irrita- 
tion may  be  due  to  the  ingestion  of  coarse  foods,  poorly  cooked  foods, 
overeating,  hasty  eating,  and  imperfect  mastication  because  of  poor 
teeth.  The  continued  use  of  strong  condiments  and  highly  seasoned 
foods,  and  of  hot  and  cold  drinks,  may  finally  result  in  chronic  gas- 
tritis. The  prolonged  abuse  of  alcohol  is  one  of  the  most  common 
causes.  Repeated  attacks  of  acute  gastritis  may  finally  terminate  in 
chronic  gastritis. 

Secondary  chronic  gastritis  may  develop  during  the  course  of  other 
chronic  diseases  of  the  stomach,  such  as  carcinoma,  ulcer,  and  pyloric 
obstruction.  Chronic  gastritis  may  result  from  chronic  passive  con- 
gestion, due  to  portal  obstruction,  liver  cirrhosis,  and  heart  incom- 
petency. The  condition  accompanies  constitutional  diseases,  such  as 
nephritis,  diabetes  melUtus,  leukemia,  pernicious  anemia,  syphilis, 
Addison's  disease,  general  carcinosis,  and  many  other  chronic  affec- 
tions. Valuable  statistics  based  on  accurate  chnical  data  and  ana- 
tomic findings  are  as  yet  wanting  to  prove  the  frequency  of  such  a 
relationship. 

Clinical  Forms. — i.  Gastritis  with  normal  or  greater  than  normal 
secretion  of  hydrochloric  acid  and  the  ferments  (gastritis  acida — Boas). 

2.  Gastritis  with  secretion  of  hydrochloric  acid,  but  less  than  the 
normal  quantity,  the  ferments  normal  or  moderately  reduced  (gas- 
tritis subacida — Boas). 

3.  Gastritis  with  absence  of  hydrochloric  acid  secretion.  The 
ferments  normal,  reduced,  or  practically  absent  (gastritis  anacida). 

Course. — Unless  the  cause  is  removed,  the  anatomic  changes 
present  in  the  mucous  membrane  are  Hkely  to  progress.  Under  appro- 
priate management  the  secretion  may  be  greatly  improved  in  both  acid 
and  subacid  gastritis.  Even  when  the  secretion  of  hydrochloric  acid 
is  absent,  a  return  of  secretion  frequently  is  noted,  provided  the  ana- 
tomic process  is  not  so  serious  as  to  destroy  the  secretion  of  pepsinogen 
and  labzymogen.  When  there  are  only  traces  of  the  pro-ferments 
present  upon  repeated  examination,  a  return  of  secretion  is  not  to  be 
expected.  In  any  event,  emaciation  and  serious  consequences  do  not 
arise  as  long  as  the  small  intestine  and  its  digestive  secretions  are 
normal  and  an  appropriate  diet  is  given.  If  the  small  intestine  is  not 
performing  its  function  properly,  grave  nutritional  changes  may 
develop,  resulting  in  death. 

Treatment. — One  of  the  most  common  errors  in  the  diagnosis  of 
gastro-intestinal  disorders  is  to  assume  that  discomfort  arising  during 
the  period  of  digestion  is  due  to  chronic  catarrh  of  the  stomach. 
Chronic  gastritis  can  rarely  be  diagnosed  without  the  aid  of  a  test- 
meal.  It  must  be  especially  emphasized  that  as  a  primary  disease, 
giving  rise  to  symptoms  that  cause  a  patient  to  seek  medical  aid  for 
rehef,  chronic  gastritis  is  relatively  very  rare. 
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The  management  of  primary  chronic  gastritis  is  extremely  simple 
and  the  results  of  treatment  are  highly  satisfactory.  As  prophylactic 
measures  good  teeth  should  be  pro\'ided.  Food  should  be  properly 
masticated.  Irregularities  in  diet  and  the  abuse  of  alcohol  should  be 
corrected. 

The  treatment  of  chronic  gastritis  with  normal  or  excessive  secre- 
tion of  hydrochloric  acid  does  not  differ  from  the  treatment  of  hyper- 
chlorhydria,  described  fully  elsewhere. 

The  treatment  of  the  other  clinical  forms  of  chronic  gastritis,  in 
which  the  secretion  is  diminished  or  absent,  may  be  divided  into  diet- 
etic, mechanical,  and  medicinal. 

Dietetic. — The  regulation  of  the  diet  in  relation  to  the  manner  in 
which  the  food  is  prepared  is  by  far  the  most  important  factor.  The 
chief  function  of  the  stomach  is  to  subdi\'ide  the  food  chemically  and 
mechanically  and  to  prepare  it  for  the  more  complete  digestion  and 
absorption  in  the  small  intestine.  If  the  gastric  secretion  is  reduced 
or  absent,  there  may  be  no  serious  results,  pro\ided  the  small  intestine 
functionates  normally  and  the  food  is  brought  to  it  in  a  finely  sub- 
di\dded  state  and  free  as  possible  from  chemical  and  bacterial  irritants. 
Under  such  circumstances,  fortunately,  the  secretions  poured  into  the 
small  intestine  are  usually  more  than  sufficient  to  digest  all  food  and 
prepare  it  for  absorption*.  A  mixed  diet  should  be  given.  Indeed, 
the  essential  indication  in  the  treatment  of  chronic  gastritis  is  to  supply 
a  sufficient  quantity  of  nourishment  in  the  usual  proportions  of  al- 
bumin, carbohydrate,  and  fat,  and  in  such  form  that  it  is  non-irritating 
to  the  stomach  or  intestine.  The  mucous  membrane  of  the  stomach 
may  be  over-sensitive  to  mechanical,  chemical,  and  thermal  irritants. 
Thus  foods  mechanically  coarse,  such  as  potato  salad,  fried  potatoes, 
poorly  masticated  raw  apples,  raw  onions,  radishes,  and  hard-boiled 
eggs,  are  to  be  avoided.  Chemical  irritants  are  not  always  harmful, 
but,  as  a  rule,  the  sharp  condiments  cause  distress.  Alcohol  should  be 
avoided.  Ice- water  and  hot  soup  and  drinks  may  cause  discomfort. 
Any  ordinary  form  of  meat  may  be  eaten,  if  first  reduced  mechanically 
to  a  state  of  fine  subdi\'ision.  Soft  eggs  produce  no  irritation.  Hard- 
boiled  eggs  are  well  tolerated  if  they  are  first  grated  or  even  well 
masticated.  If  gastric  secretion  is  absent,  raw  eggs  and  the  connective 
tissue  of  meat  are  not  well  digested.  There  need  be  no  restriction  in 
giving  carbohydrates,  including  all  vegetables  ordinarily  eaten,  pro- 
vided they  are  first  mechanically  reduced  to  a  soft  and  non-irritating 
state.  Fats,  in  the  form  of  cream,  butter,  and  palatable  vegetable 
oils,  may  be  given  in  any  quantity  indicated.  If  desired,  a  gain  in 
weight  each  week  of  from  one  to  three  pounds  may  be  readily  accom- 
plished by  giving  daily  a  pint  or  more  of  milk  and  an  equal  amount  of 
cream,  a  hberal  quantity  of  bread  and  butter,  mashed  potatoes,  eggs, 
well-cooked  rice,  together  with  other  non-irritating  foods  and  rehshes. 

Mechanical  Treatment. — Gastric  lavage  is  usually  strongly  recom- 
mended for  chronic  gastritis.  If  tliick,  ropy  mucus  is  secreted  in 
large  quantity,  it  may  be  of  value  to  remove  it  by  aspiration  each 
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morning.  That  which  clings  to  the  surface  of  the  mucous  membrane 
may  be  dissolved  and  removed  by  irrigating  with  warm  water,  to  each 
quart  of  which  from  one  to  five  teaspoonfuls  of  sodium  bicarbonate 
or  common  salt  has  been  added.  Otherwise  gastric  lavage  is  rarely  of 
value  in  the  treatment  of  uncomphcated  chronic  gastritis.  As  a  routine 
procedure  it  is  to  be  condemned.  Its  use  has  heretofore  been  based 
largely  upon  the  false  conception  that  fermentation  was  always  present 
in  chronic  gastritis  and  that  it  should  be  overcome  by  cleansing  lavage. 
If  there  is  no  obstruction  at  the  pylorus,  the  stomach  empties  itself 
in  normal  time,  thus  preventing  the  accumulation  of  harmful  germs, 
without  which  fermentation  does  not  occur.  Gastric  lavage  is  said  to 
stimulate  the  appetite.  That  is  particularly  true  when  pyloric  obstruc- 
tion exists.  In  chronic  gastritis,  uncomplicated  by  pyloric  obstruction, 
the  procedure  is  rarely  indicated. 

Medicinal  Treatment. — Drugs  are  rarely  necessary  to  the  satis- 
factory treatment  of  chronic  gastritis  with  diminished  secretion. 
Astringents,  formerly  in  general  use,  are  not  indicated.  If  necessary, 
the  appetite  may  be  stimulated  by  bitter  tonics,  such  as  tincture  of 
nux  vomica  and  gentian,  5  or  10  drops  of  each  in  water,  half  an  hour 
before  meals.  Three  to  5  grains  of  orexin  may  be  given  in  capsule  or 
in  bouillon. 

Vomiting  is  rarely  present  in  primary  gastritis  except  when  due  to 
alcohoHsm.     It  usually  ceases  when  the  irritant  is  withdrawn. 

If  the  gastric  secretion  is  reduced  or  absent,  the  administration  of 
hydrochloric  acid  and  the  ferments  would  seem  to  be  indicated.  If 
analysis  of  the  test-breakfast  shows  the  presence  of  free  hydrochloric 
acid,  sufficient  secretion  is  present  for  gastric  digestion.  If  the  total 
percentage  acidity  in  terms  of  sodium  hydrate  is  reduced  to  six  or 
eight,  practically  no  hydrochloric  acid  is  secreted.  To  supply  a  suffi- 
cient quantity  artificially  to  digest  the  food  is  exceedingly  difficult.  It 
requires  approximately  100  drops  of  dilute  hydrochloric  acid  to  aid  in 
the  digestion  of  15  grams  of  albumin.  A  man  weighing  160  pounds 
requires  about  100  grams  of  albumin  each  day.  Thus  about  700  drops 
of  dilute  hydrochloric  acid  are  required  each  day  to  supply  the  de- 
ficiency when  no  hydrochloric  acid  is  secreted.  The  only  effectual  way 
of  giving  that  amount  is  through  a  stomach-tube,  since  the  unpro- 
tected pharynx  will  tolerate  only  about  15  drops,  three  times  daily. 
Theoretically,  when  secretion  is  absent,  about  250  drops  of  dilute 
hydrochloric  acid  might  be  administered  through  a  stomach-tube  after 
each  meal.  If  the  ferments  were  absent,  pepsin  might  also  be  given. 
This  procedure  becomes  tiresome  and,  above  all,  it  is  unnecessary,  pro- 
vided the  small  intestine  is  normal.  Hydrochloric  acid  and  pepsin  and 
preparations  of  pancreatin  and  all  forms  of  digestive  ferments  are  in- 
dicated only  when,  upon  the  administration  of  a  carefully  prepared 
and  selected  diet,  containing  a  sufficient  quantity  of  nourishment,  a 
loss  in  weight  is  recorded,  and  in  addition  careful  microscopic  and 
chemical  analyses  show  a  decided  increase  in  undigested  albumin, 
carbohydrates,  or  fat  in  the  stool.     Digestion  is  usually  so  complete  in 
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the  small  intestine  that  such  artificial  aids  are  seldom  indicated.  In 
15-drop  doses  dilute  hydrochloric  acid  sometimes  increases  the  appe- 
tite. 

The  motor  power  in  uncompKcated  chronic  gastritis  is  usually 
normal. 

In  atrophic  gastritis  diarrhea  is  a  serious  symptom  and  should 
always  be  checked.  If  the  large  intestine  only  is  involved,  no  great 
harm  results,  but  if  increased  peristalsis,  inflammation,  or  abnormal 
fermentative  changes  extend  to  the  small  intestine,  much  nourishment 
is  lost  and  the  patient  loses  weight  rapidly.  Food  undigested  in  the 
stomach  then  has  a  tendency  to  irritate  the  small  intestine  and  aggra- 
vate the  diarrhea. 

ULCER  OF  THE  STOMACH 

Etiology. — Two  essential  factors  are  generally  recognized:  (i)  Mal- 
nutrition of  a  circumscribed  area  of  the  gastric  wall  exposed  to  the  ac- 
tion of  the  gastric  juice.  (2)  The  digestive  action  of  the  gastric  juice. 
A  local  area  of  the  stomach  wall  that  has  lost  its  normal  resistance  to 
the  action  of  the  gastric  juice  is  digested. 

Local  malnutrition  of  the  gastric  mucosa  and  underlying  tissue  may 
arise  from  thrombosis  or  embolism  of  arterial  twigs,  hemorrhage, 
passive  congestion,  corrosive  substances,  burns,  mechanical  injuries 
from  foreign  bodies,  blows,  and  pressure.  The  role  played  by  micro- 
organisms in  the  production  of  ulcer  is  probably  very  slight.  Recent  ob- 
servations throw  much  doubt  on  the  importance,  ascribed  to  it  by  Riegel 
and  others,  of  hyperchlorhydria  in  the  production  of  ulcer.  Statistics 
show  that  in  at  least  one-half  of  all  cases  of  gastric  ulcer  the  secretion 
of  hydrochloric  acid  is  normal.  In  nearly  10  per  cent,  of  all  cases  it  is 
actually  subnormal.  Absence  of  free  hydrochloric  acid,  however,  is 
extremely  rare.  On  the  other  hand,  a  high  grade  of  hyperchlorhydria 
suggests  the  possibility  of  ulcer.  No  other  anatomic  condition  is  as 
commonly  associated  with  excessive  hyperchlorhydria.  Undoubtedly, 
h^'perchlorhydria  is  unfavorable  to  the  healing  of  ulcer.  It  is  also  very 
probable  that  an  area  of  local  malnutrition  more  readily  becomes  the 
seat  of  ulcer  in  the  presence  of  hyperchlorhydria. 

While  in  theory  the  etiology  of  gastric  ulcer  seems  fairly  well 
established,  it  is  very  probable  that  factors  as  yet  unknown  are  opera- 
tive. 

Frequency. — Active  ulcer  or  cicatrix  is  found  in  from  3  to  5  per 
cent,  of  all  autopsies. 

Location. — An  approximate  distribution  is  as  follows:  Lesser 
curvature,  33  per  cent.;  posterior  surface,  32  per  cent.;  pylorus,  14 
per  cent.;  anterior  surface,  8  per  cent.;  cardia,  6  per  cent.;  greater 
curvature,  3.5  per  cent.;   fundus,  3.5  per  cent. 

Demonstrable  scars  and  open  ulcers  found  at  autopsy  indicate  that 
the  relative  frequency  of  gastric  and  duodenal  ulcer  is  about  nine  to 
one.  In  operative  work  the  surgeon  finds  duodenal  ulcer  approxi- 
mately as  common  as  gastric  ulcer.     Duodenal  ulcer,  however,  is 
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prone  to  lead  to  obstruction  and  other  complications  requiring  surgical 
treatment,  while  gastric  ulcer,  unless  located  at  the  pylorus,  heals  more 
readily  and  more  rarely  develops  compKcations  requiring  the  services 
of  the  surgeon,  hence  statistics  based  upon  operative  cases  are  mis- 
leading as  to  relative  frequency  of  location  of  peptic  ulcer. 

Complications. — The  following  compKcations  materially  modify  the 
course,  symptoms,  prognosis,  and  treatment  of  gastric  ulcer:  Pyloric 
obstruction  from  cicatrix  or  spasm  of  the  pylorus,  continued  secretion, 
perforation,  perigastritis,  perigastric  adhesions,  perigastric  abscess, 
secondary  carcinoma.  It  is  very  probable  that  at  least  40  per  cent,  of 
all  cases  of  gastric  carcinoma  develop  at  the  seat  of  ulcer.  Herein  Kes 
the  greatest  danger  of  chronic  ulcer. 

Course  and  Prognosis. — If  gastric  ulcer  is  recognized  early  and 
treated  energetically,  the  tendency  is  toward  rapid  healing.  Even  if 
unrecognized  or  poorly  treated,  recovery  frequently  takes  place. 
However,  the  longer  an  ulcer  persists,  the  deeper  and  broader  it  is 
likely  to  become.  The  edges  of  an  old  ulcer  are  Hkely  to  be  infiltrated 
with  thick  layers  of  connective  tissue,  constituting  a  serious  obstacle 
to  heaUng. 

The  duration  of  the  disease  varies  from  a  few  weeks  to  twenty  or 
even  thirty  years.  It  is  probable  that  very  old,  broad,  and  deep  ulcers 
never  heal.     Recurrences  after  heahng  are  not  rare. 

Mortality.— iVI any  of  the  statistics  on  the  mortality  of  gastric  ulcer 
are  very  unrehable,  since  they  include  all  cases  in  which  ulcer  was 
present  at  the  time  of  death,  irrespective  of  the  cause  of  death.  In 
unselected  cases  Lebert  records  a  mortahty  of  8  per  cent. ;  Rosenheim, 
10  per  cent.  The  death-rate  is  very  greatly  influenced  by  early  recog- 
nition and  systematic  treatment.  In  Fenwick's  hospital  chnical  cases 
death  occurred  in  17  per  cent.,  while  in  his  private  practice  the  mor- 
tahty was  4  per  cent.  In  556  cases  reported  by  Leube  there  was  a 
mortahty  of  2.4  per  cent. 

Causes  of  Death. — Death  results  chiefly  from  perforation,  hemor- 
rhage, and  exhaustion  incident  to  pyloric  obstruction.  The  tendency 
toward  the  development  of  secondary  carcinoma  constitutes  the 
greatest  menace  to  life  from  gastric  ulcer. 

Treatment. — Before  instituting  treatment  in  a  given  case  of  gastric 
or  duodenal  ulcer  one  should  make  a  careful  study  of  the  conditions 
that  attend  the  ulcer  for  the  purpose  of  determining,  first,  whether  it 
should  be  treated  surgically;  second,  what  difficulties  are  hkely  to  be 
encountered  in  its  medicinal  management.  The  f  oho  wing  should  be 
determined  as  accurately  as  possible :  How  long  has  the  ulcer  existed? 
What  is  its  probable  location?  What  compKcations  and  sequels,  if 
any,  are  present?  An  intelKgent  and  systematic  search  should  be 
made  in  every  case  for  evidence  of  the  foUowdng  compKcations  and 
sequels  of  ulcer:  (i)  Secondary  maKgnant  disease.  (2)  Pyloric  ob- 
struction. If  present,  obstruction  from  cicatrix  should  be  differen- 
tiated from  obstruction  due  to  spasm  of  the  pylorus,  inflammatory 
swelKng,  and  local  peritonitis.     (3)  Continued  secretion.     (4)  Peri- 
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gastritis.  (5)  Perigastric  abscess.  (6)  Perforation.  (7)  Perigastric 
adhesions.     (8)  Hour-glass  or  otlier  deformity  of  the  stomach. 

A  blood  examination  and  chemical  analysis  of  the  stools  should  be 
made  to  determine  whether  hemorrhage  is  depleting  the  patient. 
While  it  may  not  be  possible  to  determine  with  absolute  exactness 
every  detail  relating  to  diagnosis  mentioned,  it  should  be  a  matter  of 
routine  to  investigate  every  case  of  ulcer  with  reference  to  the  condi- 
tions and  complications  enumerated.  The  time  required  for  such 
investigation  with  the  degree  of  accuracy  usually  attainable  at  that 
period  should  not  exceed  two  or  three  days,  or,  at  the  outside,  one  week. 
Often  the  greater  part  of  what  may  be  learned  about  the  case  becomes 
apparent  at  the  first  examination.  Only  after  the  points  enumerated 
and  other  conditions  peculiar  to  the  individual  case  have  been  carefully 
and  intelUgently  studied  is  one  prepared  to  advise  whether  that  par- 
ticular case  should  be  treated  surgically  or  medicinally,  and  to  other- 
wise direct  the  management  of  the  case.  It  is  becoming  more  and  more 
recognized  that  surgical  treatment  is  appHcable  almost  entirely  to  the 
comphcations  and  sequels  of  peptic  ulcer.  Surgery  is  applicable  to  the 
uncompKcated  disease  in  rare  and  carefully  selected  cases  only. 

The  following  absolute  and  relative  indications  for  surgical  treat- 
ment should  be  kept  clearly  in  mind: 

1 .  Secondary  carcinoma.  If  there  is  good  reason  for  suspecting  that 
a  carcinoma  is  developing  at  the  seat  of  an  ulcer  and  no  contraindica- 
tion exists,  an  exploratory  operation  should  be  made  at  once,  and,  if 
accessible,  the  ulcerated  area  should  be  removed  widely,  with  due  re- 
gard to  lymphatic  distribution. 

2.  Perforation  into  the  free  peritoneal  cavity  demands  immediate 
operation. 

3.  Pyloric  obstruction  of  high  grade  due  to  cicatrix  should  be  treated 
surgically.  Pyloric  obstruction,  even  of  high  grade,  due  to  spasm  of 
the  pylorus,  inflammatory  swelHng,  or  peritonitis  attending  ulcer  may 
yield  readily  to  medicinal  management.  (See  Medical  Management  of 
Pyloric  Obstruction.) 

4.  Perigastric  abscess  should  be  relieved  by  surgical  operation. 

5.  If  life  is  threatened  by  copious  hemorrhages  or  by  a  more  or  less 
constant  oozing  of  blood,  operation  may  be  indicated  at  once  in  rare 
and  selected  cases,  to  be  described  later.  Moynihan  estimates  that 
97  per  cent,  of  cases  of  hemorrhage  from  peptic  ulcer  are  best  treated 
medicinally. 

6.  If  perigastric  adhesions  interfere  seriously  with  the  motility  of 
the  stomach,  or  produce  sufficient  pain,  surgical  intervention  may  be 
indicated. 

7.  Hour-glass  stomach  usually  requires  surgical  relief. 

8.  A  copious  continued  secretion  complicating  pyloric  obstruction 
of  mild  grade  that  resists  careful  management  such  as  is  subsequently 
described  may  justify  gastro-enterostomy  in  selected  cases. 

If  gastric  or  duodenal  ulcer  is  complicated  by  any  of  the  conditions 
as  described,  operative  treatment  is  indicated  without  question,  pro- 
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vided  no  contraindication  exists.  In  the  vast  majority  of  all  other 
cases  medicinal  treatment  is  indicated,  because  when  such  compUca- 
tions  and  sequels  of  ulcer  as  may  be  removed  or  reheved  mechanically 
are  not  present,  surgery  can  do  nothing  of  consequence,  except  when 
the  ulcer  is  so  located  that  it  may  be  excised.  In  rare  and  selected 
cases  an  attempt  to  excise  at  once  may  be  justified  if  the  history  renders 
it  certain  that  the  ulcer  has  been  active  for  a  period  of  years.  The 
possibihty  of  a  fresh  recurring  ulcer  must  be  considered  when  a  history 
of  interrupted  gastric  discomfort  of  long  duration  is  eUcited.  Unfor- 
tunately, the  location,  presence  of  adhesions,  and  absence  of  visible  signs 
enabling  the  operator  to  locate  the  ulcer  too  often  prevent  excision. 

The  former  practice  of  performing  gastro-enterostomy  in  prac- 
tically all  cases,  whether  associated  with  pyloric  obstruction  or  not, 
has  fallen  into  disrepute  since  laboratory  experiment  combined  with 
actual  test  of  the  motor  power  after  gastro-enterostomy  has  demon- 
strated that  gravity  has  httle  to  do  with  the  passage  of  food  and  secre- 
tion from  the  stomach.  After  gastro-enterostomy,  with  or  without 
pylorectomy,  the  stomach  empties  itself  in  approximately  normal  time. 
The  immediate  drainage  effect  that  was  supposed  to  take  place  after 
gastro-enterostomy  unfortunately  does  not  occur.  It  has  also  been 
determined  that  after  gastro-enterostomy  the  stomach  continues  to 
empty  itself  largely  through  the  pylorus  as  long  as  the  natural  passage 
is  reasonably  free.  Hence,  the  rehef  from  chemical  and  mechanical 
irritation  after  gastro-enterostomy  is  not  so  certain  as  was  formerly 
supposed,  and  is  obtained  only  when  actual  obstruction  exists.  In 
those  cases  in  which  clear  indications  for  surgical  treatment  as  out- 
lined do  not  exist,  medicinal  management  should  be  instituted,  and 
the  results  are  Hkely  to  prove  satisfactory  largely  in  proportion  to  the 
skill  employed. 

Failure  in  the  medicinal  treatment  of  uncomplicated  gastric  or 
duodenal  ulcer  is  usually  attributable  to  faulty  management.  In 
many  cases  the  treatment  is  simple.  In  some  cases,  however,  the 
greatest  vigilance  and  skill  are  required.  The  details  of  diet,  frequency 
of  feeding,  the  administration  of  alkaHes,  the  careful  control  of  the 
gastric  secretion  during  the  night,  and  other  factors  pecuHar  to  the 
individual  case,  may  call  for  great  experience  and  skill  of  the  highest 
order.  Only  those  who  have  successfully  treated  many  apparently 
intractable  cases  of  ulcer  know  of  the  various  ways  in  which  seeming 
difficulties  may  usually  be  overcome.  The  results  that  may  be  ob- 
tained demonstrate  that  there  is  no  lack  of  incentive  on  the  part  of  the 
medical  man  to  attempt  to  develop  a  technic  in  his  management  of 
ulcer  as  accurate  and  painstaking  as  that  required  by  the  surgeon  in  his 
operative  work. 

UncompKcated  gastric  or  duodenal  ulcer  of  a  few  weeks'  or  months' 
duration  is  one  of  the  most  satisfactory  diseases  of  a  serious  nature  the 
physician  is  called  upon  to  treat.  Under  proper  medicinal  manage- 
ment the  tendency  is  toward  rapid  heahng.  An  ulcer  of  six  or  eight 
months'  or  one  and  a  half  years'  duration  heals  more  slowly,  requiring 
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perhaps  a  corresponding  time  to  heal.  The  symptoms,  however,  may 
disappear  at  once  and  never  return,  provided  proper  medicinal  manage- 
ment is  instituted  and  maintained.  If  an  ulcer  has  persisted  unin- 
terruptedly for  years  until  the  edges  have  become  indurated  and 
anemic  from  the  continued  deposit  of  connective  tissue,  healing  takes 
place  very  slowly.  It  is  to  be  understood  that  an  ulcer  may  become  so 
old,  broad,  deep,  and  indurated  that  heahng  may  never  take  place.  In 
such  cases  the  patient  may  be  kept  practically  free  from  discomfort  by 
the  use  of  proper  diet  and  alkalies.  A  real  cure  may  be  accompHshed 
only  when  excision  or  resection  is  possible. 

It  is  not  always  easy  to  delermine  how  long  an  ulcer  has  existed. 
Careful  analysis  of  a  history  of  gastric  discomfort  of  long  duration  may 
reveal  the  probabihty  of  a  recent  recurrent  ulcer  which  may  heal 
promptly  under  medicinal  treatment.  In  every  case  under  manage- 
ment the  patient  must  be  impressed  "svith  the  seriousness  of  allowing  an 
ulcer  to  continue  and  the  necessity  of  cooperating  with  the  physician 
for  a  period  of  several  months  or  a  year  or  more.  For  years  reasonable 
care  in  diet  must  be  observed.  If  warned  that  the  longer  an  ulcer  per- 
sists the  slower  it  heals,  the  greater  the  Hkelihood  of  the  development 
of  cancer  and  other  serious  complications,  the  most  refractory  patient 
will  usually  appreciate  the  necessity  of  carefully  following  instructions. 

Owing  to  the  abundant  vascular  supply,  gastric  and  duodenal  ulcer 
would  heal  as  raJDidly  as  ulcer  elsewhere  were  it  not  for  the  digestive 
action  of  the  gastric  juice.  The  indication  in  medicinal  treatment 
should  be  to  reduce  the  corrosive  action  of  the  gastric  juice,  to  diminish 
the  mechanical  irritation  caused  by  food,  pressure,  peristalsis,  and 
active  movements  of  the  body,  to  pro\dde  adequate  nourishment  and 
to  treat  the  symptoms  and  complicating  conditions  as  they  arise. 

In  uncompHcated  cases,  with  individual  exceptions,  the  writer  has 
found  the  following  management  most  serviceable :  The  patient  should 
be  given  absolute  rest  in  bed  for  at  least  three  or  four  weeks,  and  may 
then  sit  in  an  easy  chair  near  the  bed  for  half  an  hour  in  the  forenoon 
and  afternoon.  If  there  is  no  discomfort,  the  length  of  time  may  be 
gradually  increased  until  at  the  end  of  another  week  the  patient  may 
be  up  the  greater  part  of  the  time  and  allowed  to  walk  about  the  room 
or  yard  moderately.  No  actual  work  should  be  done  for  a  period  of 
seven  or  eight  weeks  at  least.  If  such  complications  as  perigastritis, 
inflammatory  swelling,  local  peritonitis,  or  hemorrhage  exist,  a  much 
longer  period  of  rest  may  be  required.  One  can  rarely  find  justification 
for  attempting  to  treat  a  case  of  peptic  ulcer  without  a  prehminary 
period  of  rest  in  bed. 

During  the  first  five  days  no  food  or  drink  is  given  by  mouth. 
Approximately  12  ounces  or  a  pint  of  normal  salt  solution  should  be 
given  per  rectum  about  four  times  daily;  more  may  be  given  if  re- 
tained. Troublesome  thirst  may  be  controlled  by  washing  the  mouth 
frequently  with  water  or  by  gi^^ng  bits  of  cracked  ice.  No  water 
should  be  swallowed. 

At  the  end  of  five  or  six  days  one  may  begin  to  feed  half  an  ounce 
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each  of  milk  and  cream  every  hour  from  early  morning  until  eight  or 
nine  o'clock  at  night.  Each  morning,  half  an  hour  before  feeding  is 
begun,  a  teaspoonful  of  bismuth  subnitrate  should  be  given  in  half  a 
glass  of  water.  Midway  between  each  feeding  a  powder  consisting  of 
lo  grains  each  of  calcined  magnesia  and  sodium  bicarbonate  may  be 
given  alternately  with  a  powder  of  lo  grains  each  of  bismuth  subnitrate 
and  sodium  bicarbonate.  The  powder  should  be  given  in  an  ounce  of 
water.  If  the  patient  cannot  afford  a  constant  attendant,  a  well- 
stoppered  bottle,  such  as  an  ordinary  pop  bottle,  may  be  filled  with 
equal  parts  of  milk  and  cream  and  kept  in  a  pitcher  of  water  at  the 
bedside,  together  with  the  powders,  drinking-water,  and  a  measuring 
glass. 

If  there  is  no  discomfort  during  the  first  day,  on  the  second  an 
ounce  each  of  milk  and  cream  may  be  given  every  hour  and  the  powders 
continued  the  same  as  on  the  first  day.  On  the  third  day  the  milk  and 
cream  may  be  increased  to  i>^  ounces  each,  every  hour.  After  two  or 
three  days  more,  a  soft  egg  may  be  added  to  the  milk  and  cream  in  the 
forenoon,  and  again  in  the  afternoon,  if  desired.  If  there  is  no  dis- 
comfort, the  following  day  3  ounces  (measured  after  it  is  prepared)  of  a 
well-cooked  cereal  may  be  added  at  noontime,  if  desired.  After  two 
days  more,  another  3  ounces  of  cereal  or  a  soft  egg  may  be  added. 
After  a  day  or  two,  another  egg  or  cereal  portion  may  be  added.  Thus 
gradually  increasing  the  diet,  the  patient  v/ill  usually  be  able  to  take  the 
following  foods  comfortably  toward  the  end  of  the  second  week,  after 
feeding  is  resumed :  One  and  a  half  ounces  each  of  milk  and  cream  every 
hour  from  seven  in  the  morning  until  eight  at  night,  and,  in  addition, 
two  or  three  eggs  and  two  or  three  feedings  of  3  ounces  of  a  well-cooked 
cereal.  The  total  bulk  at  any  one  feeding  should  not  exceed  6  ounces, 
when  feeding  every  hour.  The  number  of  eggs  and  quantity  of  cereal 
given  should  depend  on  the  indi\ddual  requirements.  The  maximum 
should  not  exceed  four  eggs  and  four  feedings  of  cereal  in  addition  to 
the  milk  and  cream.  The  egg  may  be  given  in  any  form  except  hard- 
boiled  or  fried.  The  cereals  may  consist  of  well-cooked  rice,  oatmeal, 
farina,  or  cream  of  wheat. 

Under  the  influence  of  such  a  diet  a  sufficient  quantity  of  nourish- 
ment is  taken  to  cause  a  gain  in  weight  of  from  i  to  4  pounds  each  week. 

The  powders  are  to  be  taken  alternately  midway  between  each 
feeding,  as  on  the  first  and  second  days.  If  an  uncomfortable  diarrhea 
results,  the  soda  and  bismuth  powder  should  be  substituted  for  the 
soda  and  magnesia  powder  a  sufficient  number  of  times  to  control  it. 
If  constipation  develops,  the  magnesia  and  soda  powder  should  be 
given  more  frequently  than  alternately.  In  general,  because  of  the 
greater  neutrahzing  power,  the  magnesia  and  soda  powder  should  be 
given  as  many  times  during  the  day  as  possible  without  causing  an 
uncomfortable  diarrhea. 

At  the  end  of  about  three  weeks  after  the  feeding  is  resumed,  if 
desired,  a  small  quantity  of  stewed  fruits,  jelhes,  and  seedless  marma- 
lades may  be  added.     Cream  soups  of  all  kinds  may  be  substituted  for 
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any  one  or  two  feedings  during  the  day.  Toasted  cracker  and  milk- 
toast  may  be  taken  during  the  third  week.  Puree  of  potato  may  be 
taken  during  the  third  and  fourth  weeks.  During  the  fourth  week  the 
length  of  time  between  each  feeding  may  be  increased  gradually,'  so 
that  at  the  beginning  of  the  fifth  week  food  is  taken  every  two  hours. 
The  total  bulk  consumed  during  the  twenty-four  hours  should  not  be 
increased  and  no  more  than  8  ounces  should  be  given  at  any  one  time, 
while  feeding  every  two  hours.  Usually  the  milk  and  cream  is  in- 
creased to  about  2^  ounces  each  at  this  period.  Various  vegetable 
purees  and  ordinary  bread  may  be  taken  if  desired. 

The  powders  should  be  cont'nued  as  before,  that  is,  midway  between 
the  feedings,  and  the  quantity  taken  each  tim.e  may  be  proportionately 
increased.  The  order  in  which  the  various  foods  mentioned  may  be 
added  to  the  milk  and  cream  from  hour  to  hour  during  the  day  admits 
of  wide  latitude  and  may  be  regulated  to  suit  the  taste  and  convenience. 
After  two  or  three  weeks  more,  feeding  every  three  hours  may  be  es- 
tablished. If  the  ulcer  is  of  several  months'  duration,  it  is  best  not  to 
increase  the  length  of  time  between  the  feedings  too  rapidly.  Or- 
dinarily it  would  be  well  to  eat  not  less  than  five  times  daily  for  a 
period  of  several  m.onths,  depending  on  the  duration  of  the  symptoms 
pre\dous  to  treatment. 

The  morning  bismuth  in  teaspoonful  doses  should  be  taken  six  or 
eight  weeks  and  then  discontinued.  The  other  powders  should  be 
continued  midway  between  each  feeding  for  three  or  four  months,  if 
the  ulcer  is  recent,  and  for  several  months  more,  with  a  week  or  ten 
days'  interval,  every  four  or  five  weeks,  if  the  ulcer  is  of  long  standing. 

The  mixture  of  milk  with  cream,  soft  eggs,  cereals,  and  other  semi- 
solid foods  prevents  the  development  of  bulky  curds.  The  wide  variety 
of  foods  permitted  renders  the  diet  palatable.  The  small  quantity 
taken  at  one  time  reduces  the  mechanical  irritation  and  peristaltic 
action  of  the  stomach  and  duodenum  to  the  m.inimum.  The  frequent 
feedings,  together  with  the  frequent  administration  of  alkahes,  reduces 
the  corrosive  action  of  the  gastric  juice  to  such  an  extent  that  usually 
no  more  than  a  trace  of  free  h}'drochloric  acid  is  present  at  any  time 
from  early  morning  till  late  at  night. 

The  pain  and  discomfort  of  uncompHcated  gastric  and  duodenal 
ulcer  are  due  to  the  irritation  of  the  raw  surface  of  the  ulcer  with  hy- 
drochloric acid.  The  corrosive  action  of  the  gastric  juice  retards 
healing.  Hence,  pain  is  controlled  and  the  healing  process  is  greatly 
favored  by  reducing  the  acidity  to  the  minimum. 

During  a  period  of  a  year  or  more,  milk,  cream,  cereals,  soft  eggs, 
vegetable  purees,  cream  soups,  bread  and  butter,  and  meats  when 
desired,  should  form  the  basis  of  the  diet.  In  general,  it  should  not 
be  assumed  that  the  ulcer  is  surely  healed  until  the  patient  has  resumed 
a  normal  diet  and  thereafter  has  remained  free  from  symptoms  of 
ulcer  for  a  period  of  at  least  six  months.  It  should  be  remembered 
that  an  uncomplicated  ulcer  that  is  heaUng  properly  is  not  painful. 
Usually  after  the  first  few  days  of  treatment  the  subjective  symptoms 
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entirely  disappear  and  do  not  return,  although  the  ulcer  may  not  be 
entirely  healed  for  weeks  or  months,  or  even  a  year  or  more,  depending 
on  the  size,  depth,  and  previous  duration  of  the  disease.  Should  dis- 
comfort continue  or  return  under  careful  medicinal  management,  it  is 
usually  indicative  of  some  complication,  such  as  continued  secretion, 
perigastritis,  or  the  presence  of  a  maUgnant  growth. 

Meat  broths  and  lean  meats  of  various  kinds,  finely  subdivided 
and  in  small  quantity,  are  well  tolerated  at  any  time  during  the  treat- 
ment of  ulcer.  Since  meat  preparations  may  give  chemical  reaction 
for  blood  in  the  stool,  it  is  advisable  not  to  use  them  during  the  first 
two  or  three  weeks  of  the  management,  or  until  daily  chemical  analysis 
of  the  stools  shows  that  the  oozing  of  blood  has  entirely  ceased.  An 
ulcer  that  is  heahng  properly  usually  stops  bleeding  after  the  first  two 
or  three  weeks.  If  the  reaction  for  blood  continues  an  unusually  long 
time,  that,  together  with  other  signs,  may  suggest  the  presence  of 
carcinoma. 

Individual  peculiarities  may  require  various  modifications  of  diet. 
For  example,  a  patient  who  dishkes  milk  and  cream  may  readily  take 
it  if  given  with  grape  juice,  tea,  or  cocoa,  or  other  flavors.  The  white 
of  an  egg  may  be  substituted  for  milk.  Frozen  balls  of  butter  may  be 
substituted  for  cream.  A  small  quantity  of  cereal  may  be  given  each 
hour  with  cream  and  milk.  Various  milk  and  cream  preparations  may 
be  substituted  now  and  then  if  the  diet  becomes  monotonous.  Cream 
soups  may  be  given  from  the  beginning,  if  desired.  Non-irritating 
jelhes  and  gelatin  preparations  may  be  given  early.  While  it  is  possible 
to  obtain  good  results  in  the  management  of  certain  cases  of  ulcer  by 
giving  food  from  the  very  beginning  of  the  management,  less  frequently, 
in  larger  quantities,  and  without  the  use  of  alkaUes,  in  the  majority  of 
cases  better  results  are  obtained  by  feeding  small  quantities  and  every 
one  or  two  hours,  combined  with  alkalies  in  sufficient  quantity  to 
reduce  the  corrosive  action  of  the  gastric  juice  to  the  minimum. 

Pain  and  discomfort  arising  during  the  medicinal  management  of 
ulcer  should  be  carefully  analyzed.  In  uncompHcated  ulcer  the 
original  pain  and  discomfort  usually  disappear  during  the  first  few 
days  of  treatment.  If  pain  or  discomfort  returns  under  medicinal 
management,  its  cause  should  be  sought  at  once.  If  discomfort  ap- 
pears just  after  taking  cold  drinks,  or  if  it  occurs  at  irregular  periods 
and  is  associated  with  diarrhea,  the  colon  is  probably  at  fault.  An 
enema  of  hot  water  will  usually  aid  in  locating  colon  discomfort. 
Continuous  pain  or  discomfort,  aggravated  by  breathing,  associated 
with  local  tenderness,  elevation  of  temperature,  and  an  increase 
in  leukocytes,  is  suggestive  of  perigastritis  or  threatened  perfora- 
tion. 

The  pain  and  discomfort  of  uncomplicated  ulcer  are  due  to  the 
irritative  action  of  hydrochloric  acid  on  the  nerves  exposed  in  the  ulcer. 
If  at  the  height  of  the  discomfort  aspiration  of  the  stomach  contents 
reveals  an  inadequate  acidity,  or  if  the  discomfort  is  not  temporarily 
reKeved  by  food-taking  or  the  administration  of  a  teaspoonful  of 
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calcined  magnesia,  it  is  very  improbable  that  the  return  of  discomfort 
is  due  to  uncom_plicated  ulcer. 

Continued  secretion  is  one  of  the  common  causes  of  a  return  of  dis- 
comfort, and  no  doubt  is  responsible  for  many  failures  in  the  medicinal 
management  of  ulcer,  as  ordinarily  applied.  Physiologically,  as  soon 
as  all  food  has  passed  on  into  the  duodenum,  the  secretion  of  gastric 
juice  stops.  When  continued  secretion  exists,  the  gastric  glands 
continue  to  pour  out  the  same  corrosive  gastric  juice  after  the  food  has 
entirely  left  the  stomach.  Dunng  the  night,  when  neither  food  nor 
alkali  is  present  to  neutraHze  the  gastric  juice  thus  abnormally  se- 
creted, the  granulation  tissue  is  eroded  and  healing  of  the  ulcer  is 
greatly  retarded. 

Continued  secretion  rarely  occurs  except  in  connection  with  pyloric 
obstruction.  It  should  be  suspected  in  every  patient  afflicted  with 
ulcer  who  complains  of  being  annoyed  by  discomfort  at  one  or  two 
o'clock  at  night  or  toward  morning.  Aspiration  of  the  stomach  six  or 
ten  hours  after  the  last  feeding  may  reveal  the  presence  of  several 
hundred  cubic  centimeters  of  clear,  corrosive  gastric  juice. 

A  continuation  or  return  of  discomfort  under  proper  medicinal 
management,  unexplained  by  adequate  acidity,  continued  secretion, 
perigastritis,  gall-bladder  disease,  or  uncomfortable  peristalsis  of  the 
bowel,  may  be  indicative  of  mahgnant  disease,  and  justify  exploratory 
operation. 

Treatment  of  Special  Conditions. — Pyloric  Obstruction  and  Con- 
tinued Secretion.— The  indications  for  surgical  management  of  pyloric 
obstruction  due  to  cicatrix  arising  from  ulcer  have  already  been  stated 
and  are  elaborated  more  fully  under  the  heading  of  pyloric  obstruction. 
Ulcer  located  at  or  near  the  pylorus,  accompanied  by  pyloric  obstruc- 
tion due  to  spasm  of  the  pylorus,  inflammatory  swelhng,  or  local 
peritonitis,  may  require  careful  modification  of  the  treatment  outKned 
for  simple  uncompUcated  ulcer. 

At  the  beginning  of  the  treatment,  if  no  contraindication  exists,  all 
stagnating  food  and  secretion  should  be  removed  by  the  stomach-tube. 
A  continued  secretion  is  so  likely  to  compHcate  cases  of  pyloric  ob- 
struction that  the  tube  should  be  used  at  the  end  of  the  first  day  of  the 
starvation  period  to  determine  whether  gastric  juice  is  accumulating. 
If  none  is  present  at  that  time,  it  is  not  likely  to  appear  later.  In  many 
cases,  however,  from  one  to  several  hundred  cubic  centimeters  of 
strong,  corrosive  gastric  juice  is  found.  The  larger  the  amount,  the 
greater  the  tendency  for  it  to  persist  subsequently.  After  two  or  three 
aspirations,  ten  or  twelve  hours  apart,  the  secretion  usually  ceases.  If 
it  persists  after  three  or  four  days,  so  that  three  or  four  hundred  cubic 
centimeters  of  strong  gastric  juice  accumulates  between  each  aspiration, 
it  may  be  inadvisable  to  further  prolong  the  starvation  period.  The 
ulcer  and  glandular  irritability  may  often  be  better  soothed  by  be- 
ginning to  feed  every  hour  in  the  regular  manner,  giving  the  alkalies 
midway  between  each  feeding;  and  if  no  contraindication  exists,  aspi- 
rating the  remaining  food  and  secretion  two  hours  after  the  last  feeding 
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every  night  for  a  week  or  more.  As  a  rule,  however,  the  secretion  does 
not  persist  after  the  lirst  forty-eight  hours  of  treatment.  The  starva- 
tion period  should  then  be  continued  a  week  or  more,  if  the  general 
condition  of  the  patient  remains  good.  The  longer  the  irritated  and 
locally  inflamed  ulcerated  area  is  protected,  the  better.  Following  the 
starvation  period  the  usual  management  of  simple  ulcer  may  be 
adopted.  If  no  contraindication  exists,  it  is  well  to  aspirate  the 
stomach  now  and  then  in  the  morning  to  determine  whether  food  or 
secretion  is  retained  overnight.  If  none  is  found,  the  quantity  of  food 
may  be  gradually  increased  approximately  in  the  manner  advised  in  the 
feeding  of  the  uncompHcated  case.  An  ounce  of  olive  oil  may  be  given 
three  times  daily  when  tolerated.  If,  as  the  quantity  of  food  is  in- 
creased retention  does  not  recur,  the  ulcer  is  Ukely  to  heal  about  as 
rapidly  as  ulcer  located  elsewhere,  and  recovery  occurs,  provided,  in 
the  heahng,  cicatricial  narrowing  does  not  finally  cause  retention  of 
food.  If  retention  of  food  overnight  recurs  as  the  quantity  of  food  is 
gradually  increased,  pain  and  local  tenderness  being  absent,  the  ob- 
struction should  be  treated  surgically  if  no  contraindication  exists. 

Hemorrhage. — Should  symptoms  of  hemorrhage  appear,  with  or 
without  hematemesis  or  visible  blood  in  the  stool,  the  patient  should  be 
placed  in  bed  and  every  unnecessary  movement  avoided.  A  hypo- 
dermic of  ^  or  J  of  a  grain  of  morphin  should  be  given,  followed  by 
yi  ox  %  grain,  contained  in  a  suppository.  The  foot  of  the  bed  should 
be  elevated  and  a  light  ice-bag  placed  over  the  stomach.  Thus  man- 
aged, hemorrhage  usually  stops,  unless  a  large  blood-vessel  has  been 
eroded.  If  dangerous  hemorrhage  continues,  the  stomach-tube  may 
be  passed  and  ice-water  poured  in  and  withdrawn  as  many  times  as  is 
apparently  justified.  No  more  than  a  pint  should  be  introduced  before 
it  is  withdrawn.  Very  hot  water  alone  or  containing  a  2  per  cent, 
solution  of  perchlorid  of  iron  may  be  used  in  the  same  way.  In  ex- 
treme cases  blood  may  be  collected  and  retained  in  the  lower  extremi- 
ties by  placing  tight  bandages  about  the  upper  part  of  the  thighs.  In 
other  cases  the  great  loss  of  blood  may  require  transfusion  of  a  quart 
of  salt  solution.  Thirty  drops  of  a  i  :  1000  adrenalin  solution  may  be 
given  every  hour  for  two  or  three  doses.  Hypodermatic  injection  of 
ergotin  is  of  questionable  benefit;  hkewise  the  use  of  local  styptics, 
such  as  15  drops  of  perchlorid  of  iron  in  one- third  of  a  glass  of  water 
every  hour,  or  i  grain  of  acetate  of  lead  every  hour.  No  food  or  drink 
should  be  given  by  mouth  for  four  or  five  days,  and  saHnes  should  be 
given  per  rectum  during  the  first  twenty-four  hours,  for  fear  of  ex- 
citing peristalsis  of  the  stomach  and  duodenum.  The  Lenhartz 
method  of  feeding  eggs  and  cold  milk  the  same  day  the  hemorrhage 
occurs  has  not  been  generally  adopted. 

Surgical  operation  for  the  control  of  hemorrhage  may  be  adopted 
in  selected  cases,  provided  copious  hemorrhage  threatening  life  is  re- 
peated within  a  few  hours,  or  two  or  three  days.  It  should  be  adopted 
if  under  appropriate  medicinal  management  blood  continues  to  ooze  in 
sufficient  quantity  to  give  rise  to  a  gradually  increasing  and  serious 
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anemia.  In  such  cases  operation  should  not  be  delayed  until  the 
hemoglobin  is  reduced  below  40  per  cent.  Should  the  case  come  under 
observation  after  copious  hemorrhage  has  reduced  the  patient  so  that 
the  pulse  is  rapid  and  very  weak,  the  blood-pressure  very  greatly 
lowered,  and  the  pallor  extreme,  it  is  doubtful  whether  operation  should 
be  performed.  Such  cases  not  infrequently  recover,  while  the  shock 
attending  operation  under  such  circumstances  is  Hkely  to  prove  fatal. 
Of  the  total  number  of  cases  that  die  from  hemorrhage,  about  15  per 
cent,  die  during  the  first  hemorrhage,  and  usually  before  surgical  treat- 
ment can  be  instituted.  In  about  35  per  cent,  death  occurs  within 
twenty-four  or  thirty-six  hours,  from  repeated  hemorrhages.  Surgery 
should  save  some  of  these  cases.  In  the  remaining  50  per  cent,  death 
results  from  hemorrhages  repeated  at  longer  intervals  or  from  a  more  or 
less  constant  oozing  of  blood,  usually  passed  with  the  stool.  Surgery 
should  save  some  of  these  cases. 

Surgery  may  accompKsh  excision  of  the  ulcer,  ligation  of  blood- 
vessels, cauterization  of  the  bleeding  surface,  and  gastro-enterostomy. 
Formerly  gastro-enterostomy  was  the  usual  operation  performed.  It 
was  then  supposed  that  immediate  drainage  of  the  stomach  followed 
the  operation,  thus  reheving  the  ulcer  of  the  corrosive  action  of  the 
gastric  juice.  Except  when  pyloric  obstruction  exists,  gastro-enteros- 
tomy is  not  justified.  When  possible,  excision  is  the  ideal  operation. 
In  a  given  case  of  serious  hemorrhage  the  exercise  of  careful  judgment 
is  required  before  concluding  that  surgical  treatment  is  advisable.  It 
is  well  to  remember  that  surgical  interference  is  justified  in  only  about 
3  per  cent,  of  all  cases. 

Perigastric  and  threatened  perforation  should  be  treated  by  absolute 
rest  and  by  total  abstinence  from  food  and  drink.  After  twenty-four 
hours  the  use  of  rectal  saKnes  is  indicated  until  the  acute  symptoms 
have  subsided.  Symptoms  of  perforation  into  the  free  peritoneal 
cavity  demand  immediate  laparotomy. 

Anemia  may  require  the  use  of  Blaud's  mass.  Constipation  seldom 
requires  special  treatment  when  calcined  magnesia  is  taken  as  ad\dsed. 

Secondary  Carcinoma. — Carcinoma  developing  at  the  seat  of  an 
ulcer  should  be  treated  surgically,  as  already  described.  The  writer 
wishes  strongly  to  emphasize  the  follo\\ing  points  relating  to  gastric 
ulcer.  Statistics  show  that  approximately  37  per  cent,  of  all  carcino- 
mata  are  located  in  the  stomach.  Conservative  estimates  indicate 
that  probably  40  or  50  per  cent,  of  these  cases  develop  at  the  seat  of  an 
unhealed  ulcer.  UncompHcated  peptic  ulcer  of  a  few  weeks'  or  months' 
standing  heals  readily  under  careful  medicinal  management.  In  some 
cases  the  symptoms  of  ulcer  are  latent;  however,  the  majority  of  all 
patients  afflicted  with  ulcer  present  themselves  to  a  physician  com- 
plaining of  stomach  symptoms  reasonably  early  in  the  course  of  the 
disease.  Relatively  few  cases  are  diagnosed  until  the  disease  is  more 
or  less  advanced. 

It  is  clearly  the  duty  of  every  physician  to  become  thoroughly 
familiar  with  the  early  signs  and  symptoms  of  ulcer,  so  that  he  may  be 
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able  to  recognize  the  condition,  treat  it  energetically,  and  thus  largely 
prevent  the  complications  requiring  surgical  treatment  and  lessen  the 
tremendous  waste  of  hf  e  incident  to  the  development  of  carcinoma  at  the 
seat  of  a  neglected  ulcer. 

CARCINOMA  OF  THE  STOMACH 

According  to  Virchow,  37  per  cent,  of  all  carcinomata  affecting  the 
human  body  occur  in  the  stomach.  About  60  per  cent,  of  all  cases 
occur  between  the  ages  of  forty  and  sixty.  Approximately  1 5  per  cent, 
occur  between  the  ages  of  thirty  and  forty,  and  an  equal  percentage  be- 
tween the  ages  of  sixty  and  seventy.  At  the  time  of  death  the  majority 
of  the  growths  are  located  at  or  near  the  pylorus.  It  is  probable  that 
approximately  40  per  cent,  have  their  origin  on  the  lesser  curvature, 
and  nearer  the  pyloric  than  the  cardiac  orifice.  As  these  tumors  grow, 
they  usually  extend  toward  the  pylorus,  and  may  finally  cause  obstruc- 
tion. The  cardiac  orifice  is  the  next  location  in  frequency.  Other 
locations  are  relatively  rare. 

Metastatic  growths  are  common,  and  unfortunately  occur  relatively 
early.  In  order  of  frequency  they  occur  in  the  lymph-glands,  fiver, 
peritoneum,  omentum,  intestine,  pancreas,  skin,  pleura,  lung,  spleen, 
and  brain.  Cfinically,  it  is  important  to  know  that  secondary  growths 
in  the  glands  about  the  rectum  are  perhaps  more  frequently  palpable 
than  elsewhere. 

Course  and  Duration. — The  disease  is  gradually  progressive.  The 
duration  is  influenced  by  the  seat  and  character  of  the  growth.  If  the 
orifices  are  involved,  death  is  hastened  by  mechanical  obstruction. 
After  symptoms  of  the  disease  are  present,  the  average  duration  of  fife 
is  about  one  year.  Death  usually  results  from  marasmus.  If  high- 
grade  pyloric  obstruction  exists,  sufficient  nourishment  is  not  absorbed 
by  the  stomach  and  starvation  quickly  results.  Death  may  be  has- 
tened by  constant  oozing  of  blood,  by  perforative  peritonitis,  septic 
inflammation  of  the  pleura  or  lung,  and  other  compfications. 

Treatment. — Prophylaxis. — It  is  conservatively  estimated  that 
from  35  to  50  per  cent,  of  afi  cancers  of  the  stomach  develop  at  the  seat 
of  gastric  ulcer.  Much  higher  estimates  have  been  given.  Gastric 
ulcer  recognized  reasonably  early  and  treated  skilfully  heals  in  a 
relatively  short  time.  Cancer  develops  from  neglected  and  imhealed 
ulcer.  By  far  the  most  efficient  treatment  of  gastric  cancer  is  early 
recognition  and  intelfigent  management  of  gastric  ulcer. 

Surgical  Treatment. — Unfortunately,  except  when  preceded  by, 
gastric  ulcer,  the  disease,  as  a  rule,  develops  so  insidiously  that  by  the 
time  symptoms  arise  the  adjacent  lymph-glands  are  already  invaded 
and  complete  eradication  of  the  disease  by  operation  is  impossible. 
Nevertheless,  surgical  measures  have  a  wide  appfication  in  treatment 
of  carcinoma  of  the  stomach,  and  as  soon  as  the  diagnosis  is  rnade,  one 
is  compelled  to  decide  whether  operative  treatment  is  advisable  or 
medicinal  treatment  alone  is  indicated.  In  a  given  case  the  solution 
of  the  problem  is  usually  not  difficult  if  one  keeps  in  mind  the  contra- 
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indications  to  operative  procedure,  and  understands  clearly  what  may 
be  accomplished  by  surgical  intervention.  Advanced  cachexia,  as 
shown  by  edema  and  anemia  gradually  developing  until  the  hemoglobin 
is  reduced  to  40  per  cent.,  is  usually  a  contraindication  to  extensive 
operation.  In  such  cases  the  heart  muscle  often  shows  a  high  degree  of 
degeneration  and  death  is  hkely  to  follow  soon  after  the  operation. 

If  the  loss  in  hemoglobin  has  resulted  from  recent  hemorrhage, 
operation  may  be  undertaken  vdth  35  per  cent,  and  even  less.  A 
relatively  too  high  hemoglobin  estimate,  due  to  concentration,  is  likely 
to  be  present  if  there  is  obstruction  at  the  pylorus.  High-grade  arterio- 
sclerosis, diabetes,  Bright's  disease,  and  other  serious  constitutional 
diseases  present  the  usual  contraindications  to  operation.  When  no 
contraindication  exists,  the  following  surgical  measures  may  be  em- 
ployed in  selected  cases:  (i)  Resection  of  the  tumor  and  a  portion  of 
the  adjacent  stomach;  (2)  gastro-enterostomy;  (3)  jejunostomy; 
(4)  gastrostomy. 

I.  Resection  of  the  Tumor. — Early  diagnosis  and  resection  of  the 
timior  is  the  ideal  treatment.  Unfortunately,  until  more  accurate 
means  are  devised  for  the  early  recognition  of  carcinoma  of  the  stomach, 
the  number  of  cases  in  which  the  disease  may  be  completely  eradicated 
will  remain  distressingly  small.  In  selected  cases,  however,  a  resec- 
tion of  the  tumor  is  justified,  that  Hfe  may  be  prolonged  and  comfort 
increased,  even  when  a  return  of  the  disease  is  to  be  expected.  Al- 
though improved  technic  and  skill  have  greatly  reduced  the  danger  of 
the  operation,  the  average  mortahty  is  still  about  20  per  cent.  The 
most  skilled  operators  have  reduced  the  mortahty  to  10  per  cent,  and 
less  by  carefully  selecting  the  cases.  In  determining  whether  resection 
is  ad\isable,  the  following  factors  are  to  be  considered :  the  duration  of 
the  disease;  the  location,  size,  and  mobility  of  the  tumor;  and  the 
presence  of  metastases.  Extensive  adhesions  and  fixation  of  the  tumor 
from  penetration  of  the  growth  into  the  surrounding  tissue  form  the 
most  serious  obstacle  to  successful  resection.  In  general,  tumors  that 
are  located  at  or  near  the  pylorus  and  are  freely  movable  and  small, 
and  not  associated  with  evidences  of  metastases  and  advanced  cachexia, 
are  the  most  favorable  for  resection.  Great  caution  must  be  exercised 
if  unfavorable  conditions  exist.  In  many  cases  the  exact  condition  as 
to  location,  extent,  fixation,  and  metastases  is  disclosed  only  after  the 
abdomen  is  opened.  If  it  is  then  determined  that  resection  is  inad- 
visable, a  gastro-enterostomy  may  be  performed,  if  obstruction  at  the^. 
pylorus  exists  or  is  threatened.  The  abiUty  of  the  stomach  to  empty 
itself  should  be  determined  before  operation  by  gix'ing  motor  meals. 
Since  the  onset  of  symptoms  of  gastric  carcinoma  is  usually  vague,  and 
as  yet  no  rehable  early  diagnostic  sign  of  the  disease  exists,  exploratory 
incision  at  the  risk  of  a  mistake  in  diagnosis  is  justified  in  such  cases 
as  present,  after  intelligent  study,  suspicious  symptoms  of  incipient 
carcinoma.  It  is  only  by  adopting  such  measures  that  resection  of  the 
tumor  offers  hope  of  completely  arresting  the  disease. 

Owing  to  late  diagnosis,  or  disinchnation  on  the  part  of  the  physi- 
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cian  to  advise  or  the  patient  to  permit  an  early  operation,  resection  of 
gastric  cancer  is  performed  much  less  frequently  than  it  should  be. 
The  greatest  advances  in  the  treatment  of  carcinoma  of  the  stomach  are 
to  be  made  by  improving  methods  of  early  diagnosis,  adopting  ex- 
ploratory incision  in  selected  cases,  and  urging  early  resection  of  the 
tumor  when  possible. 

2.  Gastro-enterostomy. — In  practice,  gastro-enterostomy  is  the 
operation  most  frequently  performed  in  the  treatment  of  cancer  of  the 
stomach.  The  object  is  to  provide  a  passageway  from  the  stomach 
into  the  intestine  when  there  is  an  obstruction  at  the  pylorus.  It  is 
rarely,  if  ever,  indicated  for  carcinoma  that  does  not  involve  the  py- 
lorus or  pars  pylorica  in  such  a  way  as  to  cause  retention  of  food. 
Whenever  possible  to  do  so  with  a  reasonable  degree  of  safety,  resection 
of  the  primary  tumor  mass  should  accompany  gastro-enterostomy.  If 
not,  the  sloughing  mass  remains  as  a  serious  source  of  disordered  metab- 
ohsm  and  secondary  deposits.  If  pyloric  obstruction  does  not  appear 
until  relatively  late  in  the  course  of  the  disease  and  resection  is  inad- 
visable, the  attempt  should  first  be  made  to  determine  whether  the 
nutrition  of  the  patient  may  not  be  satisfactorily  increased  by  rest  in 
bed,  and  by  soft,  mushy,  or  hquid  diet,  often  combined  advantageously 
with  gastric  lavage.  No  food  by  mouth,  combined  with  rectal  feeding, 
as  in  gastric  ulcer,  for  two  or  three  days  is  often  attended  by  excellent 
results  in  cases  of  carcinoma  at  the  pylorus  associated  with  inflamma- 
tory swelhng,  suggested  by  the  presence  of  local  pain  and  tenderness 
on  pressure.  Often  upon  resuming  a  liquid  diet  with  a  continuation  of 
rest  in  bed  the  symptoms  of  obstruction  do  not  return  for  many  weeks. 
If,  notwithstanding  these  measures,  food  is  still  retained  overnight, 
vomiting  persists,  and  the  quantity  of  urine  is  reduced  to  a  pint  or  less 
each  twenty-four  hours,  the  obstruction  is  great  and  the  patient  will 
soon  die  unless  relieved  by  gastro-enterostomy  or  jejunostomy. 

The  results  of  gastro-enterostomy  are  very  satisfactory  in  selected 
cases.  The  mortahty  is  less  than  from  resection.  The  temporary 
relief  afforded  in  many  cases  is  extremely  satisfactory.  Vomiting 
ceases  and  the  patient  may  gain  20  or  30  pounds  in  weight,  and  be 
relatively  free  from  discomfort  for  many  weeks  or  months.  The 
majority  of  cases  die  within  the  first  eight  months  after  operation. 
Cases  that  have  Hved  two  and  even  five  years  have  been  reported. 
Now  and  then,  although  the  patient  survives  the  immediate  effects  of 
the  operation,  vomiting  continues  and  death  is  hastened. 

3.  Jejunostomy  was  devised  by  Maydl  as  a  substitute  for  gastro- 
enterostomy because  of  the  rapidity  with  which  it  could  be  performed 
and  the  relatively  small  amount  of  shock  attending  the  operation. 
The  escape  of  irritating  intestinal  juices  and  the  mental  depression 
usually  experienced  by  the  patient  are  drawbacks  to  the  operation. 

4.  Gastrostomy  may  be  justified  for  the  purpose  of  feeding  the 
patient  in  case  the  cardiac  orifice  is  occluded  by  cancer. 

Of  the  surgical  methods  mentioned,  early  diagnosis  and  resection 
approaches  the  ideal.     Surgeons  should  strive  for  greater  perfection  in 
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the  technic  of  resection.  Medical  men  should  advise  exploratory 
operation,  with  a  view  to  a  possible  resection  as  soon  as  the  diagnosis  is 
made,  unless  contraindications  to  operation  exist.  Early  resection 
should  more  frequently  take  the  place  of  late  gastro-enterostomy. 

Medicinal  Treatment. — By  far  the  greater  number  of  cases  of  car- 
cinoma of  the  stomach  are  not  subjected  to  surgical  operation.  This  is 
due  to  late  diagnosis  and  the  tendency  of  the  patient  or  physician  to 
defer  a  more  or  less  serious  operation  as  long  as  a  fair  degree  of  comfort 
is  obtained.  Finally,  owing  to  the  location  or  fixation  of  the  tumor,  or 
the  presence  of  extensive  metastases,  resection  is  impracticable.  Sur- 
gical treatment  is  then  contraiadicated  unless  there  is  obstruction  at 
the  pylorus  or  the  cardiac  orifice. 

If  obstruction  at  the  pylorus  appears  early,  so  that  it  is  evident  that 
death  from  inanition  will  terminate  life  much  earlier  than  would  occur 
from  carcinoma  without  mechanical  obstruction,  gastro-enterostomy 
should  not  be  delayed;  as  the  disease  advances,  the  dangers  of  the 
operation  are  increased.  If,  on  the  other  hand,  obstruction  appears 
relatively  late,  even  though  the  case  may  appear  able  to  survive  a 
gastro-enterostomy,  it  is  advisable  to  determine  what  may  first  be  done 
by  medicinal  treatment.  Under  the  influence  of  rest,  appropriate  diet, 
and  lavage,  the  outlook  is  not  so  unpromising  as  to  cause  one  neces- 
sarily to  choose  operative  measures,  particularly  in  cases  where  the 
risk  appears  very  great. 

When  surgical  treatment  is  contraindicated  or  denied,  the  mistake 
is  too  often  made  of  abandoning  patients  to  their  friends  with  the 
simple  instruction  to  make  them  as  comfortable  as  possible.  Much 
may  be  done  to  keep  up  the  body-weight  and  to  contribute  to  their 
comfort.  The  means  at  our  disposal  are  diet,  lavage,  and  drugs.  The 
appetite  may  be  stimulated  by  gastric  lavage  once  daily,  if  there  is 
obstruction  at  the  pylorus.  If  no  obstruction  exists,  the  appetite  may 
be  increased  by  the  use  of  bitter  tonics,  such  as  the  tincture  of  nux 
vomica  and  gentian  in  5-  or  lo-drop  doses,  given  with  the  syrup  of 
orange  peel.  A  capsule  of  5  grains  of  orexin  may  be  given  before  each 
meal.  Vomiting  due  to  the  retention  of  food  from  pyloric  obstruction 
is  usually  relieved  by  remoAdng  the  stagnating  food,  followed  by  gastric 
lavage  once  daily.  In  other  cases  rehef  may  be  obtained  by  giving  4 
or  5  drops  of  chloroform  in  cracked  ice,  champagne  on  ice,  or  2  or  3 
drops  of  creasote  in  water.  Heat  or  cold  appHed  to  the  epigastric 
region  is  sometimes  efiicacious.  Morphin  h^podermatically,  or  ad- 
ministered in  suppositories,  may  be  used. 

Pain  due  to  pyloric  obstruction,  often  cramp-like  in  character,  is 
best  reheved  by  the  use  of  the  stomach-tube.  Liquid  foods  only  should 
be  given  if  there  is  retention  of  food.  Rest  in  bed  is  of  great  value  in 
controlling  the  pain  of  gastric  carcinoma. 

Finally,  when  necessary,  opiates  by  mouth,  rectal  suppositories,  or 
subcutaneous  injection  should  be  given  in  sufiicient  quantity  to  afford 
rehef.  Constipation  is  best  treated  by  enemas.  There  may  be  no 
objection  to  simple  laxatives.     Concentrated  salts  often  increase  pain, 
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and  should,  therefore,  not  be  used.  Diarrhea  may  be  controlled  by 
rest  in  bed,  hot  applications  to  the  abdomen,  and  the  use  three  times 
daily  of  a  teaspoonful  of  a  powder  containing  equal  parts  each  of 
phosphate  and  carbonate  of  calcium  and  subnitrate  of  bismuth. 

Diet. — The  chief  indication  is  to  give  a  sufficient  quantity  of  non- 
irritating  food  in  such  form  that  it  may  readily  pass  through  the 
pylorus.  If  there  is  no  obstruction  at  the  pylorus,  a  mixed  diet,  con- 
taining the  usual  proportions  of  albumin,  fat,  and  carbohydrate,  may 
be  given  in  a  state  of  fine  subdivision,  described  in  detail  in  the  treat- 
ment of  chronic  gastritis.  It  must  be  remembered  that  the  appetite 
may  be  no  index  to  the  amount  of  food  required.  Much  of  the  emacia- 
tion of  gastric  carcinoma  is  due  to  a  reduction  of  the  quantity  of  nour- 
ishment taken  because  of  diminished  appetite.  If  there  is  no  obstruc- 
tion at  the  pylorus,  the  emaciation  need  not  be  greater  than  that  from 
carcinoma  elsewhere,  provided  a  sufficient  quantity  of  nourishment  is 
taken.  When  pyloric  obstruction  is  present,  a  hquid,  or  at  least  a 
soft  or  mushy,  diet  should  be  given  exclusively.  A  pint  each  of  milk 
and  cream,  scraped  beef,  eggnogs,  nourishing  vegetable  soups,  and 
vegetable  purees  should  be  given  the  preference.  Any  food  that  is 
finely  subdivided  and  well  masticated  may  be  given  when  it  is  chemi- 
cally non-irritating.  Since  fluids  are  not  absorbed  by  the  stomach,  the 
quantity  of  urine  passed  each  day  is  the  most  valuable  index  to  the 
amount  of  nourishing  fluid  that  passes  the  pylorus.  When  the  quan- 
tity of  urine  sinks  to  400  or  500  c.c.  each  day,  the  obstruction  is  very 
great,  and  death  from  inanition  is  not  far  distant. 

Although  the  stomach  may  be  overdistended  with  fluids,  thirst  may 
be  intense,  if  the  carcinoma  causes  pyloric  obstruction.  A  pint  or  a 
quart  of  normal  salt  solution  should  be  given  per  rectum  two  or  three 
times  daily  to  supply  the  deficiency  in  hquids.  The  stomach  absorbs 
alcohol,  peptones,  sugar,  and  dextrin.  Nutriment  in  these  forms  may 
be  supphed  in  abundance,  but  Kfe  cannot  long  be  sustained  by  such 
methods,  when  pyloric  obstruction  is  of  high  grade. 

Gastric  hemorrhage  from  cancer  should  be  treated  by  rest  in  bed, 
cold  appUcations  to  the  epigastrium,  and  the  use  of  practically  the 
same  means  as  advised  in  the  control  of  hemorrhage  from  gastric 
ulcer. 

Gastric  lavage  is  indicated  only  when  the  cancer  is  obstructing  the 
pylorus  sufficiently  to  cause  retention  of  food  from  day  to  day.  If  the 
stomach  is  empty  each  morning,  lavage  is  usually  of  no  value.  When 
stagnation  exists,  if  the  patient  tolerates  the  tube  well  and  hemorrhage 
is  not  produced,  the  stomach  contents  may  be  aspirated  in  the  morning 
before  breakfast,  and  just  before  the  evening  meal.  Ordinarily,  it  is 
inadvisable  to  use  lavage  more  than  once  daily,  preferably  in  the  morn- 
ing, or  late  at  night.  In  many  advanced  cases  better  results  are  ob- 
tained by  using  lavage  only  once  every  second  day.  If  great  weakness 
exists,  it  is  sufficient  simply  to  aspirate  without  lavage. 

If  a  foul  odor,  indicative  of  a  sloughing  surface,  is  present,  creohn 
or  lysol,  10  or  15  drops  to  a  quart  of  water,  a  2  per  cent,  solution  of 
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resorcin,  or  40  grains  of  salicylic  acid  to  a  quart  of  water  may  be  used 
interchangeably. 

When  stagnation  exists,  gastric  lavage,  if  well  tolerated,  increases 
the  appetite,  relieves  the  sensation  of  fullness  and  pressure,  and  allays 
vomiting.  Thiosinamin,  methylene-blue,  trypsin,  and  radium  have 
all  proved  of  no  particular  value  in  the  treatment  of  carcinoma  of  the 
stomach. 

ACUTE  DILATATION  OF  THE  STOMACH 

Acute  dilatation  of  the  stomach  is  characterized  by  a  rapidly  de- 
veloping enlargement  of  the  cavity  of  the  stomach,  together  with  the 
stagnation  of  food  and  secretion.  In  a  large  number  of  cases  a  portion 
or  all  of  the  duodenum  shares  in  the  dilatation.  A  copious  transudate 
poured  into  the  ca\dty  of  the  stomach  contributes  to  the  stretching 
and  overdistention  of  the  gastric  walls.  The  lower  border  of  the  stom- 
ach may  reach  the  pubic  arch.  Discomfort  or  severe  pain  is  felt  in  the 
epigastric  region  and  vomiting  usually  occurs.  In  severe  cases  the 
vomiting  is  usually  copious,  dark  green,  and  may  have  a  fecal  odor. 
The  pulse  becomes  rapid  and  smaU;  prostration  and  collapse  super- 
vene, and  unless  active  treatment  is  instituted,  death  is  hkely  to  occur. 
A  fatal  termination  may  take  place  within  the  first  two  days,  or  may 
be  delayed  a  week  or  ten  days. 

Sixty-four  cases,  collected  by  Neck,  showed  a  mortality  of  over  73 
per  cent.  Mild  grades  of  acute  dilatation  are  probably  not  rare.  The 
severe  grades  are  common  enough  to  warrant  a  close  study  of  the  con- 
dition. Early  recognition  and  active  treatment  should  reduce  the 
mortality  very  greatly. 

Etiology. — The  exact  mechanism  of  acute  dilatation  is  obscure.  A 
study  of  the  chnical  cases  together  with  autopsies  renders  it  probable 
that  the  condition  may  arise  from  different  and  in  part  as  yet  unknown 
causes.  Acute  dilatation  of  the  stomach,  together  wdth  stagnation  of 
the  food  and  secretion,  may  result  apparently  from  a  sudden  paresis  of 
the  gastric  muscle  incident  to  physical  injury,  surgical  shock,  or  opera- 
tion, invohdng  particularly  the  abdominal  \dscera.  Of  the  sixty-four 
cases  collected  by  Neck,  twenty-eight  followed  surgical  operation, 
and  of  these  seventeen  were  laparotomies,  the  greater  number  being 
for  the  reUef  of  gall-stone  disease.  In  many  cases  the  condition 
resembles  closely  a  paralytic  ileus.  Acute  paresis  of  the  gastric  m^uscle 
may  also  occur  in  pneumonia  and  other  severe  infectious  diseases,  such 
as  tjTphoid.  In  many  cases  evidence  of  duodenal  obstruction  due  to 
mesenteric  constriction  and  other  causes  has  been  found.  Acute  dila- 
tation involving  both  the  stomach  and  a  part  or  the  whole  of  the  duo- 
denum is  the  most  severe  tj-pe  of  the  disorder. 

Treatment. — Early  recognition  of  the  condition  is  extremely  im- 
portant. Vomiting  and  epigastric  distress  continuing  twenty-four 
hours  after  an  anesthetic  should  be  regarded  with  suspicion.  In  a 
suspected  case  the  stomach-tube  should  be  introduced  and  the  gastric 
contents  removed  by  aspiration,  followed  by  gentle  lavage,  if  the 
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patient  is  not  exhausted.  The  most  important  consideration,  however, 
is  the  removal  of  the  retained  secretion.  This  should  be  repeated  every 
two  or  three  hours,  or  as  often  as  is  justified  by  the  amount  recovered. 
After  the  first  three  or  four  aspirations,  once  every  four  or  six  hours  is 
usually  sufficient.  It  is  frequently  necessary  to  use  the  tube  for  several 
days.  No  food  or  drink  should  be  given  by  mouth.  Salt  solution 
should  be  given  by  bowel,  and  continued  for  several  days,  or  until  the 
symptoms  have  disappeared.  If  not  retained  by  the  bowel,  the  solu- 
tion should  be  given  beneath  the  skin  in  the  loose  cellular  tissue. 
Atropin,  gr.  yf^,  and  strychnin,  gr.  gig-,  should  be  given  hypodermati- 
cally.  If  there  is  a  tendency  to  paresis  of  the  whole  bowel,  eserin, 
gr.  YFo  or  oV»  hypodermatically  every  two  or  three  hours,  may  be 
beneficial.  Strychnin  should  be  given  at  the  same  time.  A  salt  and 
glycerin  enema  may  stimulate  intestinal  peristalsis. 

Posture  is  a  valuable  therapeutic  measure.  In  the  majority  of 
cases  it  is  best  to  elevate  the  foot  of  the  bed  and  place  the  patient  on  his 
left  side,  or  on  his  abdomen,  to  overcome  the  pressure  of  the  stomach 
against  the  duodenum,  to  lessen  the  tendency  to  a  kinking  of  the  duo- 
denum, and  possibly  remove  the  drag  of  the  mesenteric  vessels  on  the 
duodenum.  Operations  for  the  relief  of  the  condition  have  generally 
proved  unsuccessful.  Gastro-enterostomy  gave  relief  in  one  case. 
In  another  case  a  kink  in  the  duodenum  was  reheved. 

Early  recognition,  posture,  and  frequent  use  of  the  stomach-tube 
to  reheve  the  overdistention,  the  administration  of  sahnes  by  bowel, 
and  stimulants  as  indicated,  are  the  essential  factors  in  the  medicinal 
treatment  of  the  condition. 

CHRONIC  DILATATION  OF  THE  STOMACH 

(Synonyms:  Chronic  gastric  stagnation  of  high  grade;  ectasia 
ventriculi,  motor  insufficiency  of  second  degree — Boas.) 

The  term  dilatation  of  the  stomach  gives  rise  to  much  confusion 
except  when  used  in  connection  with  the  condition  acute  dilatation 
just  described.  For  years  special  writers  have  been  making  an  un- 
successful attempt  to  use  the  term  consistently.  All  agree  that  the 
condition  they  wish  the  term  to  express  is  inabihty  of  the  stomach  to 
empty  itself  in  normal  time,  together  with  enlargement  of  the  capacity 
or  size  of  the  organ. 

Since  it  is  well  known  that  normally  functionating  stomachs  vary 
greatly  in  size,  some  being  enormously  enlarged,  greater  emphasis  is 
placed  on  the  inability  of  the  stomach  to  empty  itself  than  upon  the 
enlargement  of  the  organ.  By  common  consent  such  a  meaning  or  in- 
terpretation is  embodied  in  the  term  dilatation  of  the  stomach. 

In  some  cases  of  pyloric  obstruction  with  stagnation  of  food  of 
high  degree,  however,  the  capacity  of  the  stomach  is  normal  or  less 
than  normal.  The  inconsistency  of  using  the  term  dilatation  to  express 
the  disturbance  in  motility  alone  is  apparent.  Thus  far  one  term  has 
not  been  found  that  expresses  clearly  the  idea  of  stagnation  and  the 
varying  capacity  that  may  attend  it. 
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Since  an  increase  in  capacity  alone  has  no  serious  clinical  signifi- 
cance (see  Megalogastria),  the  chief  interest  centered  in  the  term 
chronic  dilatation  has  to  do  with  the  inabiHty  of  the  stomach  to  empty 
itself  in  normal  time.  (Great  clearness  of  understanding  would  result 
if  the  term  chronic  dilatation  of  the  stomach  could  be  forgotten.) 
Arbitrarily  seven  hours  is  accepted  as  the  normal  time  required  for  a 
stomach  to  empty  itself  of  a  meal  of  ordinary  size.  It  is  well  known, 
however,  that  in  perfectly  healthy  individuals  the  stomach  may  be 
found  empty  in  five  hours.  On  the  other  hand,  it  is  not  correct  to 
assume  that  a  serious  disorder  is  necessarily  present  when  one  finds 
actual  food  eight  or  nine  hours  after  the  ingestion  of  a  motor  meal. 
In  connection  with  other  signs  and  symptoms,  however,  such  lowered 
motihty  may  signify  a  moderate  degree  of  pyloric  obstruction,  or  per- 
haps a  relaxation  of  tonicity  of  the  gastric  muscle.  The  clinical  picture 
designated  by  the  term  atony  of  the  stomach  has  in  it  the  element  of 
lowered  motility,  but  never  to  the  extent  of  actual  stagnation  of  food 
overnight. 

Chronic  stagnation,  a  condition  in  which  the  stomach  is  unable  to 
empty  itself  completely  during  the  night,  is  always  indicative  of  a 
serious  disorder  of  motility  and  is  easily  recognized.  An  ordinary 
meal  is  given  at  the  usual  supper  time.  Actual  food  in  varying  quan- 
tity is  found  regularly  in  the  morning  before  breakfast.  The  stomach 
unable  to  empty  itself  between  supper  and  breakfast  time  will  also  be 
unable  to  empty  itself  during  the  interval  between  the  other  meals; 
hence  a  condition  of  continued  retention  of  food  exists.  Theoretically, 
such  a  disturbance  in  motihty  might  arise  either  from  primary  weakness 
of  the  muscle  wall  of  the  stomach  or  from  pyloric  obstruction.  The 
terms  atonic  and  tonic  dilatation  of  the  stomach  have  been  apphed  to 
these  two  forms.  It  should  be  imderstood,  however,  that  primary 
weakness  of  gastric  muscle  or  atony  of  the  gastric  muscle  practically 
never  gives  rise  to  chronic  retention  of  food. 

Whenever  day  after  day,  upon  giving  an  ordinary  meal  at  supper 
time,  the  stomach-tube  shows  presence  of  actual  food  at  breakfast 
time,  an  obstruction  exists  at  the  pylorus  in  practically  every  case. 
The  only  exceptions  are  acute  dilatation,  already  described,  and  rare 
instances  of  serious  disease  of  the  muscle  of  the  pars  pylorica;  for 
example,  such  as  extensive  carcinomatous  infiltration  of  that  region 
without  actual  narrowing  of  the  pylorus. 

Ordinary  so-called  atonic  dilatation  of  the  stomach  independent  of 
pyloric  obstruction  is  practically  never  accompanied  by  retention  of 
food  overnight.  Whenever  such  retention  occurs  regularly,  pyloric 
obstruction  exists,  with  extremely  rare  exceptions. 

PYLORIC  OBSTRUCTION 

Etiology. — (A)  Mahgnant  growths  developing  primarily  in  the 
stomach,  or,  more  rarely,  in  the  duodenum,  pancreas,  and  other  ad- 
jacent organs. 

(B)  Benign  processes:    (i)  Ulcer  resulting  in  cicatricial  narrowing. 
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(2)  Ulcer,  fissure,  or  erosion  located  at  or  near  the  pylorus,  associated 
with  spasm  of  the  pyloric  muscle,  inflammatory  swelhng,  or  local 
peritonitis.  (3)  Disease  of  the  gall-bladder  and  bile-tracts,  resulting 
in  plastic  exudate  or  cicatrix  involving  either  duodenum  or  pylorus. 
(4)  Peritoneal  adhesions  about  the  duodenum  and  pylorus,  due  to 
other  causes  than  bile-tract  disease,  as  appendicitis  and  other  forms  of 
local  peritonitis.  (5)  Cicatricial  narrowing  from  caustic  acids,  alkaHes, 
and  corrosive  substances.  (6)  Congenital  hypertrophy  of  the  py- 
lorus.    (7)  Stenosing  gastritis,  benign  adenomata,  and  polypi. 

Peptic  ulcer  resulting  in  cicatrix,  pyloric  spasm,  or  inflammatory 
swelling  is  by  far  the  most  common  cause  of  benign  pyloric  obstruction. 
Diseases  of  the  gall-bladder  and  bile-tracts  stand  next  in  frequency,  al- 
though, compared  with  ulcer  and  its  effects,  pyloric  obstruction  is 
relatively  rarely  due  to  disease  of  these  structures. 

A  mechanical  obstruction  of  slight  grade  is  overcome  by  an  increase 
in  the  propelKng  force  of  the  gastric  muscle,  and  the  contents  of  the 
stomach  pass  into  the  duodenum  in  normal  time.  As  the  obstruction 
increases,  the  gastric  muscles,  especially  in  the  region  of  the  pars  pylor- 
ica,  undergo  physiologic  hypertrophy,  which  may  be  sufficiently  com- 
pensatory for  a  varying  period.  When  the  obstruction  is  relatively 
greater  than  the  propelHng  force,  food  and  secretion  are  retained  longer 
than  normal.  A  portion  of  the  food  is  retained  from  one  meal  until 
the  next  during  the  day,  and  in  the  higher  grades  of  obstruction  food 
eaten  the  day  before  is  found  in  the  stomach  at  breakfast  time.  Such 
a  grade  of  obstruction  results  in  abnormal  fermentative  changes  in  the 
food.  (Unless  food  is  thus  regularly  retained  overnight,  gastric  fer- 
mentation of  pathologic  significance  does  not  occur.)  As  the  obstruc- 
tion increases,  vomiting  occurs,  particularly  vomiting  of  food  eaten  on 
previous  days. 

Microscopic  and  chemical  analyses  show  the  presence  of  sarcinae, 
if  free  hydrochloric  acid  is  present,  lactic  acid,  and  enormous  numbers 
of  long  and  short  bacilh  if  glandular  secretion  is  lost.  Yeast  organisms, 
butyric  and  acetic  acid,  and  other  products  of  fermentation  may  be 
present.  The  accumulation  of  food  and  secretion  has  a  tendency  to 
produce  dilatation  of  the  cavity  of  the  stomach  and  gastroptosis. 

Treatment. — Obstruction  at  the  pylorus,  resulting  in  stagnation  of 
food  overnight,  cannot  be  completely  reheved  without  surgical  opera- 
tion, except  when  due  to  spasm  of  the  pylorus,  inflammatory  swelhng, 
or  local  peritonitis.  Even  a  high-grade  obstruction  from  these  causes 
may  be  readily  overcome  without  operative  procedure.  (See  medicinal 
treatment  of  gastric  ulcer.)  If  there  are  no  contraindications,  how- 
ever, surgical  operation,  usually  gastro-enterostomy,  with  or  without 
resection  of  the  pylorus  and  adjacent  parts,  should  be  performed  with- 
out delay,  when  the  following  conditions  exist:  (i)  Pyloric  obstruction 
due  to  a  removable  maUgnant  tumor.  (2)  Congenital  hx-pertrophic 
stenosis.  (3)  Pyloric  obstruction  due  to  an  acute  inflammatory 
exudate  that  demands  operation  for  the  reUef  of  the  local  condition, 
e.  g.,  suppurative  cholecystitis  or  disease  of  the  bile-tracts.     It  may  be 
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sufficient  to  relieve  the  local  condition  without  gastro-enterostomy. 
(4)  Pyloric  obstruction  from  any  cause  of  such  high  grade  and  of  such 
long  duration  that  the  reduced  condition  of  the  patient  might  render 
operation  unsafe  after  a  few  days'  delay. 

In  all  other  cases  medicinal  management  is  justified  for  at  least  a 
few  days,  for  the  purpose  of  determining  the  degree  of  obstruction,  its 
nature,  and  whether  due  wholly  or  in  part  to  actual  anatomic  narrow- 
ing, pyloric  spasm,  inflammatory  swelHngs,  or  local  peritonitis.  In  a 
given  case  the  conditions  maybe  fairly  apparent  at  the  first  examination. 

The  degree  of  obstruction  is  best  determined  by  the  loss  in  body- 
weight,  copiousness  of  the  vomit,  thirst,  duration  of  the  signs  of  ob- 
struction, and  amount  of  urine.  If  the  daily  quantity  of  urine  is  re- 
duced to  400  or  500  c.c,  associated  with  a  marked  loss  in  weight,  and 
upon  giving  a  motor  meal  at  night  and  aspirating  the  stomach  in  the 
morning  before  breakfast  500  c.c.  or  more  of  food  is  found  in  the 
stomach,  the  obstruction  is  of  very  high  grade.  The  aspiration  of  an 
equal  quantity  of  almost  clear  secretion  might  indicate  only  a  moderate 
degree  of  obstruction,  associated  with  a  continued  secretion.  Obstruc- 
tion of  high  grade  and  long  duration,  with  evidence  of  a  slight  amount 
of  pain  and  absence  of  tenderness,  is  almost  surely  due  to  anatomic 
narrowing.  The  UkeHhood  that  pyloric  spasm,  inflammatory  swelling, 
or  local  peritonitis  is  causing  a  part  or  all  of  the  obstruction  is  suggested 
by  the  presence  of  cramp-Hke  pains,  occurring  regularly  two  or  three 
hours  after  eating,  local  tenderness  in  the  pyloric  region,  with  or  with- 
out temperature  or  leukocytosis,  associated  with  evidence  of  obstruc- 
tion of  only  a  few  days'  or  a  few  weeks'  standing. 

Since  in  many  cases  it  is  impossible  to  determine  at  once  to  what 
degree,  if  any,  spasm  or  inflammatory  swelKng  is  contributing  to  the 
obstruction,  it  is  well  to  begin  medicinal  treatment  in  all  cases  in  which 
the  indications  for  surgical  treatment  as  previously  outHned  are  not 
urgent.  The  patient  should  be  given  rest  in  bed  and  exclusive  rectal 
feeding  or  the  administration  of  salines  per  rectum  for  from  two  to 
six  days,  depending  on  the  strength  of  the  patient  and  the  probable 
cause  of  the  obstruction.  If  due  to  inoperable  carcinoma,  two  days 
should  rarely  be  exceeded.  If  due  to  ulcer,  six  days  usually  suffices. 
If  no  contraindication  exists,  the  stomach  should  be  aspirated  now  and 
then  during  this  period  until  it  is  determined  that  all  secretion  has 
ceased.  When  feeding  by  mouth  is  begun,  a  half  ounce  or  an  ounce 
each  of  milk  and  cream  should  be  given  every  hour  from  morning  until 
night.  If  the  obstruction  is  due  to  ulcer,  the  alkalies  should  be  given 
midway  between  each  feeding,  as  in  the  management  of  gastric  ulcer. 
Provided  there  is  no  pain  or  retention,  the  quantity  of  food  at  each 
feeding  may  be  gradually  increased,  until  an  adult  is  given  i^  ounces 
each  of  milk  and  cream  every  hour,  to  which  may  be  added  during  the 
day  three  or  four  soft-cooked  eggs,  and  q  or  12  ounces  of  a  well-cooked 
cereal  (3  ounces  at  a  feeding,  measured  after  prepared).  At  no  time 
should  more  than  6  ounces  be  given  at  one  feeding.  The  nearer  the 
food  approaches  the  Uquid  state,  the  more  readily  it  passes  the  pylorus. 
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The  ability  of  the  stomach  to  empty  itself  as  the  food  is  gradually 
increased  may  be  accurately  tested  now  and  then  by  using  the  stomach- 
tube  in  the  morning  before  feeding  is  begun.  If  the  above  quantity 
and  quahty  of  food  passes  the  pylorus,  the  opening  is  large  enough  to 
permit  of  a  rapid  gain  in  weight.  The  size  of  the  opening  may  be 
tested  still  further  if  desired  at  this  time  by  gi\'ing  a  regular  motor 
meal.  This  should  not  be  done  until  after  the  pain  and  local  tenderness 
have  been  absent  for  a  week  or  ten  days.  If  the  motor  meal  shows  no 
retention,  then  it  may  be  assumed  that  the  narrowing  was  due  whoUy 
or  in  part  to  spasm  or  sweUing.  The  medicinal  management  of  ulcer 
or  inoperable  carcinoma,  or  whatever  the  case  proves  to  be,  may  then 
be  continued.  If  the  obstruction  is  due  to  actual  anatomic  narrowing, 
as  the  amount  of  food  taken  is  gradually  increased  food  retention  oc- 
curs, and  usually  without  a  return  of  pain  and  tenderness.  If  under 
careful  management  it  is  impossible  for  an  adequate  quantity  of  liquid 
nourishment  to  pass  the  pylorus,  starvation  will  occur,  unless  surgical 
rehef  is  instituted.  If  retention  of  food  occurs  upon  gi\'ing  a  motor 
meal  after  the  careful  medicinal  management  described  has  been  carried 
out  for  two  or  three  weeks,  and  if  during  the  last  ten  days  of  that  time 
all  pain  and  local  tenderness  have  subsided,  then  it  may  be  assumed 
that  the  opening  is  so  small  that  the  obstruction  should  be  relieved  by 
surgery,  provided  no  contraindication  exists.  If  the  condition  of  the 
patient  is  such  that  gastro-enterostomy,  jejunostomy,  or  other  opera- 
tive procedure  for  relief  is  contraindicated,  a  fair  degree  of  nutrition 
may  be  maintained  unless  the  obstruction  is  too  great. 

Gastric  lavage  should  be  performed  every  morning,  or  every  second 
morning,  to  remove  the  stagnating  material.  Hourly  feedings  of  small 
quantities  of  Hquid  and  finely  divided  foods,  as  in  the  early  manage- 
ment of  ulcer,  is  usually  best  tolerated.  The  intense  thirst  present  in 
obstruction  of  high  grade  may  be  relieved  by  the  use  of  salines  per 
rectum.  For  further  details  relative  to  the  non-operative  treatment 
of  pyloric  stenosis,  see  medicinal  management  of  peptic  ulcer  and 
carcinoma  of  stomach. 

CONGENITAL  HYPERTROPHIC  STENOSIS  OF  THE  PYLORUS 

According  to  Osier,  the  condition  was  recognized  in  1 7  78.  Previous 
to  the  last  ten  years,  however,  very  few  cases  were  reported.  Recent 
Uterature  shows  that  the  condition  is  not  rare.  The  pyloric  orifice  is 
narrowed  by  great  hyperplasia  of  the  muscular  and  submucous  coats 
in  that  region.  The  greatest  hyperplasia  is  usually  found  in  the 
circular  muscle-fibers.  The  overgrowth  of  tissue  at  the  pylorus  may 
extend  a  short  distance  into  the  duodenum.  In  rare  instances  the 
whole  stomach  wall  is  involved.  The  cavity  of  the  stomach  is  usually 
•enlarged.     The  pylorus  feels  like  a  hard  cyHnder. 

Etiology. — The  condition  is  not  satisfactorily  explained.  It  is 
assumed  by  some  that  the  muscular  hyperplasia  is  a  local  overgrowth 
developing  independent  of  disease  elsewhere.  Others  beHeve  the 
hyperplasia  develops  secondary  to  often  repeated  spasmodic  contrac- 
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tion  of  the  pyloric  muscles.  It  is  noteworthy  that  pyloric  hypertrophy 
has  not  as  yet  been  observed  in  the  fetus. 

Course. — The  condition  develops  rapidly,  as  a  rule,  although  acute 
and  chronic  cases  are  distinguished.  At  birth  the  child  is  apparently 
normal;  soon  afterward,  often  during  the  first  or  second  day,  or  per- 
haps not  until  the  second,  third,  or  fourth  week,  vomiting  occurs  after 
nursing.  At  first  only  a  small  quantity  of  nourishment  may  be  lost. 
The  quantity  vomited  is  likely  to  increase  from  day  to  day  until 
finally  very  little  food  is  retained.  The  administration  of  even  a  tea- 
spoonful  of  Hquid  may  excite  vomiting.  The  loss  in  weight  is  progres- 
sive; the  temperature  is  subnormal;  constipation  exists,  and  the  urine 
is  greatly  reduced  in  amount. 

After  pronounced  symptoms  have  been  present  for  a  few  days  the 
outHnes  of  the  stomach  may  be  distinctly  \'isible  through  the  presence 
of  peristaltic  waves.  A  hard,  movable,  cyHndric  tumor  may  be  felt  in 
the  region  of  the  pylorus.  Emaciation  finally  becomes  extreme  and 
death  occurs  from  exhaustion. 

In  acute  cases  death  may  take  place  in  from  a  few  days  to  two  or 
three  weeks.  In  the  more  chronic  cases  symptoms  may  not  appear  for 
several  weeks  or  months  after  birth.  Subsequently  the  development 
of  the  condition  may  be  slow.  Serious  manifestations  are  delayed  for 
years  in  exceptional  cases. 

Treatment. — The  experience  of  Heubner,  Batten,  Coates,  Senator, 
and  others  shows  that  the  condition  may  be  overcome  in  some  cases  by 
medicinal  management.  In  many  cases  the  act  of  nursing  seems  to 
provoke  gastric  peristalsis,  and  vomiting  immediately  follows.  When 
this  occurs,  it  is  advisable  to  pass  a  small  rubber  catheter  through  the 
nose  into  the  stomach  and  introduce  i  or  2  ounces  of  the  mother's  milk 
or  modified  milk,  gradually  increasing  the  quantity  if  it  is  retained. 
The  usual  rules  relating  to  the  modification  of  milk  and  frequency  of 
feeding  should  be  followed  as  closely  as  possible. 

Once  or  twice  daily  the  stomach  may  be  irrigated  wdth  warm  water 
containing  one  teaspoonful  of  sodium  bicarbonate  to  the  pint.  If  the 
stomach  empties  itself  completely,  it  is  not  necessary  to  employ  lavage. 
After  the  vomiting  has  ceased  for  a  few  days,  the  attempt  should  be 
made  gradually  to  substitute  feeding  by  mouth  for  the  nasal  method. 

Warm  applications  to  the  epigastric  region  and  absolute  body  rest 
have  a  quieting  influence  on  the  excessive  peristalsis. 

If  no  relief  is  afforded  by  medicinal  measures,  surgical  treatment 
should  be  adopted  before  exhaustion  increases  the  danger  of  the  opera- 
tion. In  the  light  of  our  present  experience  it  is  very  probable  that  in 
the  majority  of  cases  in  which  serious  symptoms  are  present  the  condi- 
tion should  be  treated  surgically.  Early  recognition  and  the  prompt 
employment  of  nasal  feeding  might  materially  influence  the  results  of 
medicinal  treatment. 

The  surgical  measures  advocated  are  pylorodiosis,  or  stretching  the 
pyloric  orifice,  as  devised  by  Loreta;  pyloroplasty,  and  gastro-enteros- 
tomy.     The  operation  selected  is  determined  by  the  conditions  pre- 
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sented  by  the  individual  case.  Each  method  of  procedure  has  resulted 
in  complete  recoveries.  Late  recognition  of  the  condition  has  con- 
tributed to  the  high  mortaHty  of  operative  treatment. 

SIMPLE  ENLARGEMENT  OF  THE  STOMACH  (Megalogastrfa) 
This  condition  is  independent  of  pyloric  obstruction  or  other  evident 
anatomic  disease  or  altered  functional  activity  of  the  stomach.  Simple 
enlargement,  or  megalogastria,  must  not  be  confused  with  cHnical 
dilatation  of  the  stomach,  a  condition  in  which  abnormal  retention  of 
food  and  secretion  contributes  to  the  enlargement  of  the  organ.  The 
capacity  of  the  normal  stomach  is  about  1800  c.c.  When  moderately 
distended  with  gas,  the  lower  border  of  gastric  resonance  is  from  3  to 
5  cm.  above  the  umbilicus.  The  distance  from  the  lower  to  the  upper 
border  varies  from  10  to  14  cm.  Unless  gastroptosis  is  present,  it  is 
difficult  to  locate  the  upper  border  accurately  by  percussion. 

In  simple  enlargement  the  measurements  and  capacity  of  the 
stomach  are  greater  than  normal.  In  some  cases  the  size  is  enormous, 
the  lower  border  extending  nearly  or  quite  to  the  pubes,  the  upper 
border  being  approximately  in  normal  position.  The  enlargement  may 
be  congenital  or  acquired.  The  condition  is  relatively  common.  The 
motor  and  secretory  power  being  normal,  subjective  symptoms  are 
usually  absent  and  treatment  is  not  required. 

Functional  Disorders  of  the  Stomach 

Under  this  heading  will  be  considered  the  disorders  of  the  stomach 
that  arise  independent  of  demonstrable  anatomic  disease  of  that  organ. 
In  the  hght  of  our  present  knowledge,  this  group  of  clinical  manifesta- 
tions is  very  probably  dependent  largely  upon  disorders  of  the  nervous 
system.  Hence,  such  terms  as  "neuroses  of  the  stomach,"  "nervous 
disorders  of  the  stomach,"  are  appHed.  These  various  chnical  mani- 
festations may  be  grouped  as  follows:  Disorders  of  secretion,  motihty, 
and  sensation,  and  nervous  dyspepsia. 

DISORDERS  OF  SECRETION 

Hyperchlorhydria 

The  term  hyperchlorhydria  designates  a  complexus  of  symptoms 
arising  from  the  secretion  of  an  excessive  quantity  of  hydrochloric  acid 
at  the  time  food  is  present  in  the  stomach. 

Gastric  secretion  ceases  as  soon  as  the  food  leaves  the  stomach. 

Hyperchlorhydria  is  sharply  difTerentiated  from  continued  secre- 
tion, a  condition  in  which  the  secretion  of  gastric  juice  takes  place  not 
only  when  food  is  present  in  the  stomach,  but  also  for  hours  and  even 
days  after  the  stomach  is  free  from  food.  The  complexus  of  symptoms 
termed  hyperchlorhydria  constitutes  one  of  the  most  common  disorders 
of  digestion.  Normally,  the  secretion  of  hydrochloric  acid  and  the 
gastric  ferments  begins  with  the  ingestion  of  a  meal.  The  hydrochloric 
acid  secreted  combines  with  the  food  until  all  of  the  albumin  has  be- 
come saturated.     More  hydrochloric  acid  than  is  required  is  secreted 
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and  the  excess  appears  as  free  or  uncombined  hydrochloric  acid. 
Under  normal  conditions  the  free  hydrochloric  acid  and  total  acidity 
ranges  from  20  to  40  and  from  40  to  60  respectively,  in  terms  of  deci- 
normal  sodium  hydrate.  Hyperchlorhydria  is  said  to  exist  when  the 
hydrochloric  and  total  acidity  are  greater  than  normal.  A  total 
acidity  of  80  associated  with  a  free  hydrochloric  acidity  of  55  or  60  is 
considered  a  moderately  high-grade  hyperchlorhydria. 

When  free  hydrochloric  acid  appears  in  excess  of  the  normal  amoimt, 
epigastric  discomfort  may  result.  It  is  the  excess  in  free  acid  that 
causes  the  greatest  irritation.  Hence  the  greatest  discomfort  appears 
at  the  height  of  digestion  and  disappears  as  the  food  and  secretion  enter 
the  duodenum  and  are  neutrahzed  by  the  alkahne  intestinal  secretions. 

In  uncomplicated  cases  discomfort  is  absent  in  the  morning  before 
breakfast,  at  the  time  of  eating,  and  immediately  afterward.  Dis- 
comfort appears  from  half  an  hour  to  two  or  three  hours  after  eating, 
depending  upon  the  quantity  of  albumin  present  in  the  meal,  the  rapid- 
ity with  which  the  secretion  is  poured  out,  and  the  sensitiveness  of 
the  nerves  of  the  mucous  membrane. 

The  cKnical  manifestations  vary  from  a  feehng  of  epigastric  full- 
ness, pressure,  weight,  or  burning  to  real  painful  sensations.  Eructa- 
tions of  gas,  heartburn,  and  acid  pyrosis  are  common  manifestations. 
At  the  height  of  digestion  rarely  nausea  and  vomiting  may  occur. 
Symptoms  may  be  present  one  day  and  absent  the  next,  or  they  may 
continue  with  regularity  for  weeks  and  even  months,  but  discomfort 
rarely  follows  every  meal  during  the  entire  period. 

In  many  cases  hyperchlorhydria  symptoms  are  present,  and  upon 
examination  a  normal  quantity  of  hydrochloric  acid  is  found.  In  such 
cases  the  nerves  of  the  mucous  membrane  are  over-sensitive  to  acids. 
The  same  treatment  is  required. 

Less  frequently  excessive  hydrochloric  acidity  is  present  without 
symptoms — latent  h>^erchlorhydria. 

Etiology. — Anatomic  diseases  of  the  stomach  causing  hyperchlor- 
hydria, such  as  ulcer  and  gastritis,  have  already  been  considered. 
Nervous  and  neurasthenic  indi\aduals  are  predisposed  to  the  manifes- 
tations of  hyperchlorhydria. 

Of  the  causes  that  may  be  controlled,  the  most  important  are  me- 
chanical, chemical,  and  thermal  irritants  in  the  form  of  food  and  drink 
and  excessive  smoking. 

Treatment. — The  results  of  the  treatment  of  hyperchlorhydria  are 
extremely  satisfactory.  If  insomnia  is  present,  sleep  should  be  in- 
duced. The  patient  should  be  made  as  free  from  nervous  worry  as 
possible.  The  symptoms  frequently  appear  or  become  greatly  aggra- 
vated because  of  worry  or  fatigue.  A  period  of  rest  or  a  temporary 
change  in  surroundings  may  be  sufficient  to  cause  the  symptoms  to 
subside.  If  the  nervous  element  is  marked,  30  or  40  grains  of  bromid 
of  strontium  or  sodium  may  be  given  daily.  Fortunately,  however, 
by  careful  attention  to  diet  alone  very  httle  d4*ug  or  other  treatment 
is  required  to  control  the  manifestations  of  the  disorder. 
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In  true  hyperchlorhydria  a  vicious  circle  is  established.  Excessive 
gastric  secretion  is  excited  by  the  presence  of  food.  The  excessive 
acidity  irritates  the  nerves  of  the  gastric  mucosa  and  the  glands  respond 
to  the  normal  stimulus,  food,  by  pouring  out  excessive  secretion,  which 
renders  the  gastric  mucosa  irritable.  A  diet  should  be  selected  that 
excites  the  least  secretion,  combines  the  maximum  amount  of  hydro- 
chloric acid,  and  given  in  such  a  state  of  fine  subdivision  that  it  quickly 
passes  on  into  the  duodenum.  Mechanical,  chemical,  and  thermal 
irritants  should  be  avoided,  particularly  at  the  time  the  disorder  is 
present,  and  at  all  times  by  individuals  subject  to  frequent  attacks. 
Coarse  particles  of  food  act  as  mechanical  irritants  because  they  are 
dissolved  slowly  or  not  at  all  by  the  gastric  juice,  and  remain  in  the 
stomach  longer  than  fine  particles,  and  thus  excite  an  undue  amount  of 
secretion.  The  nearer  food  approaches  the  Uquid  state,  the  more 
rapidly  it  passes  the  pylorus.  Such  articles  of  diet  as  potato  salad, 
pickles,  fried  potatoes,  raw  apples,  radishes,  and  raw  onions  should  be 
avoided.  Coffee,  alcohol,  vinegar,  lemonade,  strong  acid  fruits,  pep- 
per, mustard  and  other  sharp  condiments  are  the  common  chemical  ir- 
ritants that  should  be  avoided.  Excessive  smoking  is  a  common  cause 
of  hyperchlorhydria.  Thermal  irritants,  such  as  extremely  hot  and 
cold  drinks  and  highly  seasoned  hot  soups,  should  be  avoided.  All 
food  should  be  mechanically  reduced  to  a  fine  state  of  subdi\dsion 
previous  to  mastication. 

The  following  diet  is  palatable,  nourishing,  and  successfully  meets 
the  indications  in  the  majority  of  cases: 

An  adult,  weighing  160  pounds,  is  given  from  l^  to  y^  pound  of 
lean  meat,  such  as  steak,  roast  beef,  lamb,  veal,  chicken,  or  turkey,  well 
teased  apart  with  knife  and  fork,  two  shces  of  toast  or  zwieback,  witli 
butter,  and  a  glass  of  equal  parts  of  milk  and  cream  three  times  daily 
for  four  or  five  days.  Well-cooked  rice,  oatmeal,  or  farina,  with 
cream  and  sugar,  may  then  be  added  if  desired.  After  two  days  more 
may  substitute  soft  egg  for  a  portion  of  the  lean  meat  and  add  mashed 
potatoes  and  other  vegetables  in  puree  form.  After  the  first  few  days, 
if  desired,  the  lean  meat  may  be  discontinued,  and  soft  eggs,  milk  and 
cream,  cereals,  and  vegetable  purees  made  the  basis  of  the  diet  for  a 
period  of  two  or  three  weeks,  w^hen,  as  a  rule,  the  patient  may  return  to 
an  ordinary  diet,  being  careful  to  avoid  the  mechanical,  chemical,  and 
thermal  irritants  described.  During  the  first  ten  days  or  two  weeks 
of  the  management  it  is  usually  desirable  to  give  about  30  grains  each 
of  sodium  bicarbonate  and  calcined  magnesia  in  One-half  glass  of  water, 
about  two  and  a  half  or  three  hours  after  meals,  for  the  purpose  of 
neutrahzing  the  excess  of  acid,  and  overcoming  the  tendency  to  con- 
stipation that  often  arises  from  giving  a  diet  containing  such  a  small 
amount  of  residue  as  that  used  in  the  early  management  of  the  dis- 
order. If  an  uncomfortable  peristalsis  of  the  bowel  or  profuse  diarrhea 
results,  the  quantity  of  powder  should  be  lessened  or  none  taken  for  a 
day  or  two. 

In  uncomplicated  cases,  unless  the  nervous  element  is  imusually 
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proncunced,  the  diet  alone  gives  prompt  relief.  Magnesia  and  soda, 
however,  should  be  prescribed  and  the  patients  admonished  to  take 
these  alkalies,  particularly  if  discomfort  appears  at  the  usual  time,  two 
and  three  hours  after  eating.  It  should  be  explained  to  them  that  the 
object  in  taking  the  powder  is  not  alone  to  make  them  comfortable,  but 
to  aid  the  diet  in  controlhng  the  acidity,  and  thus  lessen  the  irritabiUty 
of  the  mucous  rriembrane  of  the  stomach. 

The  after-treatment  is  of  very  great  importance,  particularly  when 
dealing  with  nervous  and  under-nourished  patients.  A  system  of 
forced  feeding  nearly  always  results  in  benefit.  The  eggs,  milk,  cream, 
cereals,  and  vegetable  purees  should  be  continued  in  sufficient  quan- 
tity, usually  until  the  patient  has  regained  his  previous  maximum 
weight,  and  unless  this  amounts  to  an  actual  overweight,  a  few  pounds 
more  may  well  be  added. 

If  constipation  exists  after  the  magnesia  and  soda  are  discontinued, 
a  sufficient  quantity  of  laxative  foods  should  be  included  in  the  diet, 
such  as  rye  and  graham  bread,  apple  sauce,  stewed  fruits,  and  marma- 
lades of  various  kinds,  and  a  hberal  quantity  of  potato.  If  necessary, 
various  vegetables,  rich  in  cellulose,  such  as  spinach,  carrots,  parsnips, 
and  squash,  may  be  given.  Constipation  may  be  a  factor  in  the  pro- 
duction of  the  hyperchlorhydria  complexus  of  symptoms. 

Finally,  the  patient  should  be  warned  that  if  in  the  future  indiscre- 
tion in  diet,  fatigue,  worry,  or  various  other  conditions  cause  a  return 
of  the  discomfort,  the  strict  diet  and  management  outlined  should  be 
resumed  at  once. 

Taken  thus  early,  the  symptoms  usually  disappear  quickly.  Few 
distressing  conditions  yield  so  promptly  to  proper  management  as  the 
hyperchlorhydria  complexus  of  symptoms  when  unassociated  with 
anatomic  disease. 

The  diagnosis  should  be  carefully  reconsidered  in  all  cases  that  fail 
to  respond  within  a  reasonably  short  time  after  treatment  is  begun. 
Peptic  ulcer  and  gall-bladder  disease  are  frequently  associated  with  a 
clinical  picture  simulating  closely  the  hyperchlorhydria  complexus  of 
symptoms. 

Continued  Secretion— Hypersecretion 

Normally,  the  presence  of  food  in  the  stomach  stimulates  the  secre- 
tion of  gastric  juice.  When  the  food  leaves  the  stomach,  secretion 
ceases.  When  continued  secretion  exists,  the  glands  of  the  stomach 
pour  out  their  physiologic  secretion  independent  of  the  presence  of 
food.  In  the  morning  before  breakfast  from  75  to  500  cc.  or  more  of 
gastric  juice  is  found  in  the  stomach. 

Two  distinct  forms  of  the  condition  should  be  differentiated: 

1.  Continued  secretion  resulting  from  obstruction  at  the  pylorus. 

2.  Continued  secretion  resulting  from  purely  nervous  influences. 

CHnically,  continued  secretion  is  most  frequently  found  in  connec- 
tion with  obstruction  at  the  pylorus.  The.  anatomic  condition  is 
usually  ulcer  with  pylorus  spasm  or  a  cicatricial  narrowing  at  the 
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pylorus.  This  form  of  continued  secretion  has  been  discussed  in  con- 
nection with  gastric  ulcer. 

As  a  purely  nervous  condition,  continued  secretion -is  relatively 
rare.  It  occurs  chiefly  as  a  transitory  or  periodic  affection — gastrosuc- 
corrhea  periodica  (Reichman),  gastrox^nsis  (Rossbach). 

The  exact  nature  of  the  underl}dng  condition  is  uncertain.  The 
excessive  glandular  activity  may  be  due  to  a  secretory  neurosis,  reflex 
neurosis,  or  disease  of  the  central  nervous  system,  such  as  tabes  or 
myehtis.  The  symptoms  are  due  to  the  irritation  of  the  gastric  mu- 
cosa by  the  excessive  quantity  of  hydrochloric  acid  secreted.  Gastric 
distress,  even  cramp-Hke  pains,  nausea,  and  the  vomiting  of  a  consider- 
able quantity  of  strongly  acid  gastric  juice,  may'continue  for  three  or 
four  days. 

Rossbach  described  a  tj^^e  of  cases  in  which  the  attack  is  preceded 
by  a  severe  headache. 

The  condition  seems  to  appear  chiefly  in  neurotics  and  individuals 
under  severe  mental  strain.  The  attacks  may  be  widely  separated  or 
occur  with  frequency.  The  condition  must  be  differentiated  from  the 
gastric  crises  of  tabes  and  the  periodic  vomiting  of  von  Leyden. 

Treatment. — The  general  management  advised  in  the  treatment  of 
h>^erchlorhydria  should  be  instituted.  At  the  time  of  the  attack 
calcined  magnesia  and  sodium  bicarbonate  should  be  used  to  neutrahze 
the  acidity.  If  all  feeding  by  mouth  be  withheld,  the  secretion  usually 
ceases  in  one  or  two  days.  Liquids  should  be  supplied  by  giving  salt 
solution  per  rectum. 

Chronic  continued  secretion  (gastrosuccorrhea  chronica — Reich- 
man)  very  rarely,  if  ever,  occurs  except  as  a  symptom  of  partial  ob- 
struction at  the  pylorus.  Riegel  and  others,  however,  beheve  that  a 
chronic  continuous  flow  of  gastric  juice  may  result  from  excessive 
irritability  of  the  gastric  glands,  independent  of  organic  disease  of  the 
stomach. 

ACHLORHYDRIA 

The  secretion  of  hydrochloric  acid  may  be  entirely  suspended  under 
the  influence  of  the  nervous  system.  In  such  cases,  if  no  anatomic 
disease  of  the  stomach  is  present,  the  gastric  proenzymes  are  usually 
secreted  in  normal  quantity.  If  the  proenzymes  are  absent,  the  chnical 
manifestations  are  practically  the  same  as  in  atrophic  gastritis.  The 
term  achylia  gastrica  was  apphed  by  Einhorn.  Further  study  wifl  be 
required  to  demonstrate  the  existence  of  achyHa  gastrica  as  a  distinct 
clinical  and  anatomic  disorder. 

From  the  standpoint  of  prognosis,  if  no  acid  is  secreted  and  the 
proenzymes  are  present,  there  is  a  possibiHty  of  great  improvement  in 
secretion.  If  upon  repeated  examination  the  proenzymes  are  absent, 
an  improvement  in  secretion  is  very  improbable. 

The  treatment  of  achlorhydria  and  achyha  gastrica  does  not  differ 
essentially  from  that  advised  for  atrophic  gastritis. 

Fortunately,  very  Httle,  if  any,  gastric  discomfort  arises  from  di- 
minished or  absent  gastric  secretion. 
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DISORDERS  OF  MOTILITY 

Nervous  Vomiting 

Vomiting  is  said  to  be  nervous  in  origin  when  it  occurs  independent 
of  anatomic  disease  of  the  stomach.  Three  forms  of  nervous  vomiting 
are  distinguished.  It  may  be,  and  most  commonly  is,  reflex  from  dis- 
ease of  the  genital  organs,  pharynx,  larynx,  kidney,  liver  or  bile-tracts, 
intestine,  appendix,  peritoneum,  and  nasal  mucous  membrane.  It 
may  be  due  to  anatomic  disease  of  the  cerebral  or  spinal  nervous  system, 
as  in  tabes,  myehtis,  and  brain  tumor.  It  may  be  a  manifestation  of 
hysteria  or  neurasthenia. 

Juvenile  vomiting,  the  vomiting  of  pregnancy,  the  gastric  crises  of 
tabes,  and  the  periodic  vomiting,  described  first  by  von  Leyden,  are 
special  forms  of  nervous  vomiting. 

Stiller  emphasized  the  following  points  frequently  observed  in 
nervous  vomiting:  It  often  occurs  without  effort  and  independent  of 
the  quahty  and  quantity  of  food  ingested,  or  when  the  stomach  con- 
tains no  food.  Certain  pecuhar,  often  bizarre,  substances  may  be 
retained.  Elective  vomiting  often  occurs  in  that  certain  substances 
from  a  mixed  diet  may  be  regularly  ejected.  Other  nervous  manifes- 
tations are  usually  present. 

Prognosis. — Periodic,  juvenile,  or  tabetic  vomiting  usually  ceases 
in  from  two  or  three  to  ten  days.  In  rare  instances  the  vomiting  of 
gastric  crises  persists  for  weeks  and  months.  The  vomiting  of  preg- 
nancy often  becomes  extremely  serious,  and  may  result  in  abortion, 
miscarriage,  and  even  death. 

Treatment. — In  all  cases  of  nervous  vomiting  the  cause  should  be 
sought  and,  if  possible,  removed.  When  the  cause  cannot  be  found  or 
removed,  the  condition  must  be  treated  symptomatically.  In  severe 
cases  rest  in  bed  should  be  instituted  and  all  food  withheld  for  two  or 
three  days.  Liquids  should  be  supphed  per  rectum.  As  a  rule,  soUd 
foods,  such  as  meat,  soft  egg,  rice,  and  toast,  are  retained  better  than 
Hquids.  A  small  quantity  should  be  given  at  first,  and  if  tolerated  the 
amount  given  at  each  feeding  may  be  increased.  Small  pieces  of  ice 
may  be  given  alone  or  with  the  addition  of  5  drops  of  chloroform  every 
hour.  Iced  champagne  is  sometimes  effectual.  Ten  drops  of  ether 
every  hour,  2  or  3  grains  of  menthol  in  a  teaspoonful  of  brandy  given 
with  cracked  ice  three  times  daily,  10  drops  of  tincture  of  belladonna 
three  or  four  times  daily,  2  teaspoonfuls  of  a  2  per  cent,  solution  of 
cocain  hydrochlorate  every  hour  for  two  or  three  doses,  5  grains  of 
oxalate  of  cerium  every  two  hours,  5  grains  of  antipyrin  every  three 
hours,  10  grains  of  bromid  of  sodium  in  an  ounce  of  milk  three  or  four 
times  daily,  are  among  the  drugs  that  may  be  used.  In  some  cases, 
particularly  in  tabetic  crises,  one  is  justified  in  giving  -g-  or  ^j  of  a  grain 
of  morphin  sulphate,  with  y^  of  a  grain  of  atropin  sulphate,  subcuta- 
neously.  Counter-irritation  with  mustard  and  heat  or  cold  applied 
to  the  epigastric  region  is  often  beneficial.  -Suppositories  of  cacao- 
butter,  each  containing  }4  grain  of  extract  of  belladonna  and  }4  grain 
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of  phosphate  of  codein,  may  be  inserted  every  two  or  three  hours  dur- 
ing the  attack. 

During  the  interval  in  gastric  crises  Boas  uses  6  grains  each  of 
iodid  of  sodium  and  bromid  of  sodium  or  ammonium  in  milk,  three 
times  daily.  The  galvanic  current,  anode  over  the  stomach  and 
cathode  over  the  spine,  is  of  value  in  some  cases. 

Gastric  lavage  is  sometimes  beneficial.  No  doubt  the  effect  is 
largely  mental. 

For  the  vomiting  of  pregnancy  local  treatment  is  seldom  required, 
except  when  tumors  are  present  or  a  retroflexed  uterus  is  incarcerated. 
If,  notwithstanding  absolute  rest  in  bed  and  the  intelHgent  application 
of  all  measures,  the  vomiting  continues,  serious  insomnia  begins  to 
develop,  the  body-weight  begins  to  diminish  rapidly,  and  the  pulse-rate 
becomes  accelerated,  pregnancy  should  be  interrupted  before  it  is  too 
late.  It  is  a  significant  fact,  however,  that  in  well-regulated  institu- 
tions it  very  rarely  becomes  necessary  to  interrupt  pregnancy  because 
of  hyperemesis. 

Peristaltic  Unrest  of  Kussmaul 

Normally,  the  contractions  of  the  stomach  and  intestines  are  not 
visible  except  when  the  abdominal  wall  is  very  thin  and  relaxed.  The 
elevations  of  the  thin  abdominal  wall  thus  produced  seldom  exceed 
yi  inch  in  height,  and  change  position  rapidly,  rarely  persisting  at  one 
point  longer  than  a  second.  Abnormal  peristaltic  waves  may  be  seen 
through  a  thick  abdominal  wall.  The  elevations  of  the  abdominal  wall 
may  be  from  3^  to  5  inches  or  more  in  height.  They  persist  usually  for 
several  seconds  and  are  Hkely  to  travel  wave-like  in  one  direction. 
Wave  follows  wave  over  the  same  area.  GurgKng  of  Hquid  and  gas 
and  cohcky  pains  are  Kkely  to  accompany  the  movements.  The 
patient  is  frequently  conscious  of  something  moving  inside  the  abdo- 
men. Such  abnormal  peristaltic  contraction  confined  to  the  mus- 
cular wall  of  the  stomach  is  due  in  the  vast  majority  of  cases  to  pyloric 
obstruction  from  organic  disease  at  or  near  the  pylorus,  either  with  or 
without  pylorus  spasm. 

In  very  rare  instances  the  excessive  irritation  caused  by  hyperchlor- 
hydria  may  result  in  the  production  of  visible  peristaltic  waves,  pos- 
sibly by  inducing  obstruction  from  spasm  of  the  pyloric  muscle. 

Visible  peristaltic  waves  may  be  the  result  of  a  motor  neurosis. 
Such  cases,  however,  are  exceedingly  rare,  and  should  not  be  diagnosed 
as  such  until  pyloric  obstruction  has  been  positively  excluded. 

Treatment.— In  the  purely  nervous  or  Kussmaul  form  of  gastric 
tormina  the  general  nervous  system  should  be  improved.  Belladonna, 
bromids,  and  the  faradic  current  may  be  used. 

Nervous  Eructations 
Individuals  afflicted  with  nervous  eructations  swallow  air  or  as- 
pirate it  into  the  esophagus  and  stomach  and  expel  it  with  annojing 
frequency.     In   some   cases   marked   paroxysms   of   belching   occur, 
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particularly  under  the  influence  of  excitement,  worry,  or  overwork. 
Those  aiBicted  may  be  obHged  to  shun  company  because  of  the  em- 
barrassment caused  by  a  more  or  less  constant  belching,  which  may 
occur  only  in  the  presence  of  others.  The  condition  arises  independent 
of  organic  disease  of  the  stomach,  and  is  not  often  influenced  by  the 
presence  of  food  in  the  stomach  or  the  state  of  the  gastric  secretions. 

Treatment. — It  is  frequently  sufflcient  to  convince  the  patient  that 
the  accumulation  of  gas  in  the  stomach  is  not  due  to  disease  of  that 
organ  and  to  draw  attention  to  the  manner  in  which  the  air  is  aspirated 
or  swallowed  and  eructated.  Nervous  worry  and  over-excitement  and 
other  causes  must  be  sought  and  removed,  if  possible.  Nerve  seda- 
tives, such  as  the  bromids,  may  be  administered. 

Rumination  and  REGURoriATioN 

Rumination  and  regurgitation  are  closely  alHed.  In  both  the  food 
returns  to  the  mouth  from  the  stomach  without  nausea,  vomiting,  or 
apparent  effort.  Rumination  is  said  to  exist  when  the  food  thus  re- 
turned is  again  masticated  and  swallowed  or  simply  swallowed.  If  it 
is  expelled,  the  act  is  called  regurgitation.  Either  condition,  occurring 
independent  of  anatomic  disease  of  the  esophagus  or  stomach,  is  rarely 
serious  enough  to  demand  special  treatment. 

Pyloric  Insufficiency 

The  pyloric  muscle  is  usually  relaxed  when  the  stomach  is  empty. 
When  filled  with  food,  Uquid,  or  air,  the  pylorus  contracts  and  retains 
the  contents  for  a  variable  time.  The  pylorus  is  said  to  be  insufficient 
when  the  orifice  is  relaxed,  so  that  it  is  impossible  to  distend  the  stom- 
ach with  gas. 

The  condition  may  be  due  to  anatomic  disease  of  the  pylorus,  such 
as  cicatrix  or  carcinoma,  or  abnormal  relaxation  of  the  pyloric  muscle 
may  result  from  a  disordered  nervous  system. 

As  a  purely  nervous  condition,  pyloric  insufficiency  does  not  require 
treatment. 

DISORDERS  OF  SENSATION 
Gastralgia 

The  term  gastralgia  is  applied  to  attacks  of  epigastric  pain  in  which 
the  stomach  is  involved. 

Among  the  causes  of  gastralgia  may  be  mentioned  disease  of  the 
stomach,  of  the  central  nervous  system,  intoxications,  reflex  disturb- 
ances arising  from  disease  of  adjacent  organs,  neurasthenia,  and 
hysteria.  Gastralgia  due  to  ulcer,  cancer,  h>^erchlorhydria,  peri- 
gastritis, epigastric  hernia,  gastric  crises  of  tabes,  myelitis,  nicotin, 
intoxication,  anemia,  retroflexion  of  the  uterus,  and  disease  of  adjacent 
organs  will  not  be  discussed  here. 

Gastralgia  on  a  purely  nervous  basis,  independent  of  tabes,  is  so 
exceedingly  rare  that  all  possible  causes  of  epigastric  pain  must  first 
be  carefully  excluded  before  assuming  that  a  nervous  gastralgia  is 
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present.  Gall-stone  colic,  through  error,  is  frequently  diagnosed 
gastralgia. 

Treatment. — The  patient  should  go  to  bed  and  heat  should  be 
applied  to  the  epigastric  region.  Five  or  lo  grains  of  aspirin  may  be 
given  every  three  or  four  hours.  The  galvanic  current,  anode  over  the 
stomach  and  cathode  over  the  spine,  for  live  or  ten  minutes,  is  of  value. 

It  is  rarely  necessary  to  resort  to  the  use  of  morphin. 

Bulimia 

Buhmia  is  a  term  used  to  express  an  abnormally  great  hunger. 
The  sensation  may  appear  in  such  diseases  and  conditions  as  gastric 
ulcer,  hyperacidity,  and  even  in  gastric  carcinoma.  More  clearly  as  a 
neurosis  it  may  appear  in  exophthalmic  goiter,  diabetes,  pregnancy, 
hysteria,  neurasthenia,  epilepsy,  and  the  various  psychoses. 

ACORIA 

Acoria  is  a  term  used  to  express  an  insatiable  appetite.  The  feeling 
of  hunger  may  not  be  great  and  even  anorexia  may  be  present.  The 
symptom  is  most  frequently  found  in  neurasthenia  and  hysteria. 

Treatment. — The  general  nervous  system  should  be  improved,  if 
possible.  Small  doses  of  the  bromids,  either  with  or  without  opium 
and  belladonna,  have  a  tendency  to  reduce  the  appetite  in  bulimia. 

Anorexia 

In  many  of  the  anatomic  and  in  a  few  of  the  functional  diseases  of 
the  stomach  the  appetite  is  reduced  or  lost.  Anorexia  is  a  common 
symptom  in  diseases  of  various  kinds  in  which  the  stomach  is  not 
directly  involved,  such  as  Bright 's  disease,  tuberculosis,  carcinoma,  etc. 

Anorexia,  as  a  purely  nervous  disorder,  may  occur  from  psychic 
disturbances,  such  as  mental  depression,  sorrow,  fright,  anger,  or  from 
sensory  impressions,  such  as  pain,  disagreeable  odor  or  taste. 

Chronic  anorexia  without  apparent  cause  may  exist  from  childhood 
and  more  or  less  successfully  resist  all  effort  to  overcome  it. 

Treatment. — Children  may  be  taught  to  eat.  Smoking  frequently 
reduces  the  appetite.  Life  in  the  open  air  is  the  very  best  appetizer  at 
our  command.  With  proper  precautions  the  bed-ridden  may  spend 
a  few  hours  each  day  on  porches  or  in  open  tents. 

Water  or  Hquids  should  be  freely  taken  during  the  meal.  A  sip  of 
water,  milk,  coffee,  or  tea,  or  a  bit  of  sauce  frequently  taken  during  the 
ingestion  of  a  meal,  may  serve  to  whet  the  appetite  to  a  marked  degree. 
Mustard,  pepper,  and  other  sharp  condiments  are  frequently  of  value. 
A  small  amount  of  alcohol  in  the  form  of  wine,  whisky,  or  brandy,  well 
diluted  and  taken  at  frequent  intervals  during  the  meal,  usually  stim- 
ulates the  appetite.  In  all  cases  much  depends  upon  skilful  prepara- 
tion of  the  food. 

In  obstinate  cases  of  nervous  anorexia  it  miay  be  necessary  to  change 
the  whole  life  and  surroundings  of  the  patient  temporarily.  Many 
under-nourished  neurasthenics  learn  to  rehsh  food  when  put  to  bed  in 
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charge  of  a  trained  nurse  who  is  able  to  give  massage  and  prepare  pala- 
table dishes  and  force  them  to  eat  sufficient  nourishment  to  cause  a 
gain  of  2  or  3  pounds  each  week.  The  value  of  fresh  air  should  not  be 
forgotten  in  the  management  of  such  cases. 

Cases  of  insanity  that  cannot  be  made  to  eat  should  be  fed  milk, 
cream,  eggs,  and  grape-sugar  by  a  catheter  introduced  into  the  esoph- 
agus through  the  mouth  or  nose.  It  frequently  happens  that  after  the 
patient  has  gained  a  few  pounds  in  weight  the  appetite  returns. 

Of  drugs  that  increase  the  appetite,  the  bitter  stomachics  are  of  the 
most  value.  Five  or  lo  drops  of  the  tincture  of  nux  vomica  and 
gentian  in  a  teaspoonful  of  the  syrup  of  orange  peel,  or  other  bitter 
drugs,  such  as  cinchona,  condurango,  and  rhubarb,  may  be  given. 
Preparations  of  iron  and  arsenic  are  of  special  value  in  the  treatment  of 
anorexia  occurring  in  the  anemic.  A  few  drops  of  creasote  combined 
with  the  tincture  of  gentian,  well  diluted  with  water,  often  increases  the 
appetite  in  tuberculous  patients.  Orexin  is  of  value  in  some  cases.  As 
a  rule,  the  drugs  should  be  given  about  fifteen  minutes  before  meals. 

Nervous  Dyspepsia 

Much  confusion  is  centered  about  the  term  nervous  dyspepsia. 
This  may  be  largely  avoided  by  confining  the  term  to  a  complexus  of 
symptoms  characterized  by  various  forms  of  epigastric  discomfort 
occurring  during  the  period  of  digestion  in  cases  in  which  there  is  no 
anatomic  disease  or  derangement  of  function  of  the  stomach.  A  test- 
breakfast  shows  normal  secretion  and  motility.  The  most  varied  and 
fluctuating  symptomatology  may  be  presented.  The  quaUty  of  food 
usually  has  but  shght  influence  on  the  discomfort.  In  most  cases  a 
feeling  of  fullness,  pressure,  or  weight  appears  during  or  immediately 
after  the  ingestion  of  a  mxal.     Pain  is  rarely  present. 

In  the  vast  majority  of  cases  the  condition  is  but  a  part  of  a  general 
disorder  of  the  nervous  system.  Because  of  the  discomfort  after  eat- 
ing an  insuflicient  quantity  of  food  is  usually  taken,  and  malnutrition, 
muscular  weakness,  and  constipation  are  frequently  added  to  the  con- 
dition. A  great  many  of  the  cases  belong  to  the  Stiller  type  of  indi- 
viduals, those  congenitally  weak  in  physical  development,  inclined  to 
neurasthenia,  anemia,  \dsceroptosis,  and  constipation.  Much  less 
frequently  nervous  dyspepsia  is  present  in  well-nourished  individuals. 

Treatment. — The  two  classes  of  cases  must  be  distinguished.  The 
ordinary  treatment  for  neurasthenia  should  be  instituted  in  the  well- 
nourished  cases  of  nervous  dyspepsia.  In  addition,  the  poorly  nour- 
ished should  be  put  on  a  system  of  forced  feeding  that  insures  a  gain  in 
weight  of  from  i  to  3  pounds  per  week.  Unless  the  physician  in  charge 
has  the  courage  of  his  convictions,  considerable  difficulty  may  be  ex- 
perienced in  bringing  this  about.  Frequently  the  appetite  is  poor  and 
the  patient  hesitates  to  eat  because  he  has  always  restricted  his  diet,  on 
account  of  the  discomfort  produced.  The  measures  advised  in  the 
management  of  anorexia  should  be  adopted  rtnd  the  patients  warned 
that  they  must  expect  to  feel  distended  and  perhaps  uncomfortable 
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during  the  first  few  days  of  treatment.  After  a  short  time  the  dis- 
comfort incident  to  the  taking  of  an  increased  quantity  of  food  ceases. 

The  number  of  calories  required  to  sustain  the  body-weight  should 
be  at  least  roughly  estimated,  and  from  one-third  to  one-half  more 
should  be  given,  preferably  in  the  form  of  milk  and  cream,  bread  and 
butter,  well-cooked  rice  and  oatmeal,  mashed  potatoes,  and  eggs. 

If  constipation  is  present,  it  is  usually  ad\'isable  first  to  reheve  it  by 
laxatives,  such  as  cascara  sagrada,  and  subsequently,  as  the  patient 
learns  that  he  is  able  to  eat  without  discomfort  and  is  encouraged  by  a 
gain  in  weight,  it  is  usually  easy  to  add  to  the  diet  a  sufficient  quantity 
of  food  rich  in  cellulose  to  reheve  constipation.  If  anemia  is  present, 
a  combination  of  iron  and  arsenic  is  valuable. 

If  insomnia  is  present,  it  should  be  controlled  by  the  use  of  bromids, 
veronal,  and  other  mild  hypnotics. 

In  the  very  nervous  cases  the  best  results  are  obtained  by  rest  in 
bed,  massage,  and  forced  feeding,  in  charge  of  a  trained  nurse.  After  a 
period  of  about  three  weeks,  gentle  and  gradually  increasing  exercise 
may  be  substituted.  The  forced  feeding  should  be  continued  until  a 
gain  of  from  lo  to  30  pounds  or  more  is  recorded. 

The  results  of  treatment  are  usually  exceedingly  satisfactory.  The 
gain  in  weight  and  strength  produces  a  pronounced  mental  effect  upon 
the  patient,  which  contributes  much  to  the  success  of  the  treatment. 
The  nervous  discomfort  is  Ukely  to  disappear  as  the  patient  increases 
in  weight  and  strength.  As  a  rule,  patients  soon  learn  to  ignore  what- 
ever discomfort  may  remain. 

It  is  very  important  to  keep  the  patients  under  observation  for 
several  weeks  and  months  after  a  period  of  decided  improvement,  in 
order  that  any  tendency  to  a  return  of  the  condition  may  be  controlled 
as  promptly  as  possible. 


SURGERY  OF  THE  STOMACH  AND  DUODENUM 
By  William  J.  Mayo,  M.D.,  F.R.C.S.,  D.Sc,  LL.D. 

CANCER  OF  THE  STOMACH 

Cancer  of  the  stomach  is  a  surgical  disease.  There  is  no  medical 
side  to  the  question,  unless  the  drug  palliation  of  incurable  diseases  can 
be  so  called.  Comprising  as  it  does  30  per  cent,  of  all  cancers  of  the 
human  body,  and  because  it  has  been  looked  upon  from  a  purely 
medical  standpoint,  the  death-rate  from  this  disease  has  been  100  per 
cent.  It  is  time  for  the  medical  profession  fully  to  understand  that 
the  medical  man  should  seek  surgical  consultation  upon  the  suspicion 
of  gastric  cancer  exactly  as  he  would  do  if  the  disease  was  of  the  lip, 
breast,  or  uterus,  and  it  is  essential  that  the  physician  and  the  surgeon 
should  act  together  in  complete  harmony,  in  order  that  the  patient 
may  have  a  chance  for  his  existence. 

Compared  with  appendicitis,  extrauterine  pregnancies,  etc..  malig- 
nant infiltration  of  the  stomach  is  more  imperatively  surgical,  because 
the  other  diseases  present  a  considerable  number  of  spontaneous  cures. 

An  early  diagnosis  of  cancer  of  the  stomach  cannot  be  arrived  at 
by  medical  means.  The  most  that  can  be  gained  by  such  examination 
is  to  arouse  suspicion,  and  if  this  cannot  be  disproved,  exploratory  in- 
cision should  be  adopted.  When  we  waited  to  see  if  bullet  wounds 
of  the  abdomen  involving  the  hollow  viscera  had  perforated  before 
treating  them,  the  mortality  was  frightful.  In  civil  practice,  at  least, 
the  change  of  sentiment  is  now  so  great  that  a  physician  who  does  not 
have  such  patients  explored  at  once  is  considered  to  have  failed  in  his 
duty. 

Cancer  of  the  pyloric  end  of  the  stomach  and  of  the  lesser  curvature 
occurs  in  about  70  per  cent,  of  the  total  number,  and  this  is  about  the 
percentage  which,  with  an  early  discovery,  might  be  considered  surgi- 
cally. The  diagnosis  in  this  group  of  cases  is  aided  materially  by 
mechanical  symptoms  due  to  obstruction,  which  calls  the  attention  of 
the  patient  to  his  trouble  in  the  early  stages. 

Cancers  of  the  upper  half  of  the  vertical  portion  of  the  lesser  curva- 
ture and  of  the  fundus  do  not  give  rise  to  obstructions,  and  are,  there- 
fore, seldom  diagnosed  during  the  operable  period.  These  cancers 
form  20  per  cent,  of  the  total  number;  in  the  remaining  10  per  cent, 
the  cardiac  orifice  is  the  site  of  the  neoplasm,  and  at  the  present  time 
does  not  offer  a  reasonable  prospect  of  radical  extirpation. 

The  indication  for  surgical  intervention  is  based  upon  the  fact  that 
cancer  exists.  Should  the  condition  be  beyond  the  possibility  of 
radical  cure,  the  question  of  palliation  remains;   but  this  is  of  far  less 
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importance,  as  it  merely  prolongs  by  a  few  weary  months  a  hopeless 
invalidism. 

The  presence  of  a  movable  tumor  in  the  pyloric  end  of  the  stomach 
is  not  a  contraindication  to  extirpation,  and  because  of  the  introduction 
of  mechanical  symptoms,  removal  may  be  instituted  before  it  is  too 
late.  A  fixed  growth,  on  the  contrary,  would  be  an  argument  against 
operation. 

A  previous  history  of  ulcer  with  secondary  malignant  degeneration 
is  often  favorable,  other  things  being  equal,  because  on  account  of  the 
scar  tissue,  the  growth  may  be  of  less  rapid  progress.  In  over  three 
hundred  resections  of  the  stomach  for  cancer  done  in  our  cKnic  (C.  H. 
and  W.  J.  Mayo),  Wilson  and  MacCarty  found  71  per  cent,  of  the 
cancers  to  have  had  their  origin  on  chronic  calloused  ulcer. 

A  marked  cachexia,  free  fluid  in  the  peritoneum,  carcinomatous 
glands  in  the  supraclavicular  space,  and  implantation  carcinoma  in  the 
bottom  of  Douglas'  pouch  felt  through  the  rectum,  prohibit  an  attempt 
at  radical  cure,  and  render  a  palliative  operation  of  questionable  pro- 
priety. 

Cancer  of  the  pyloric  end  of  the  stomach  has  two  principal  methods 
of  extension:  First,  by  the  lymphatics;  second,  by  continuity  and 
contiguity  of  structure.  Metastasis  by  emboHsm  and  peritoneal 
grafting  indicate  a  late  and  unoperable  condition.  A  moderate  amount 
of  adhesions  does  not  add  seriously  to  the  difi&culties  and  dangers  of 
extirpation.  But  adhesions  act  as  avenues  of  carcinomatous  infiltra- 
tion, and  if  they  are  close  in  character,  especially  to  the  pancreas,  they 
will  add  largely  to  the  mortahty  as  well  as  reduce  the  percentage  of 
cures. 

Haberkant  showed  a  mortahty  of  over  75  per  cent,  after  radical 
operations  with  marked  adhesions,  and  Mikulicz  showed  a  mortahty 
of  74  per  cent,  when  there  were  attachments  to  the  pancreas.  In  our 
experience  we  have  not  found  pancreatic  complications  in  the  operable 
cases  to  increase  the  mortahty  to  any  such  extent. 

Cuneo  has  made  a  close  study  of  the  lymphatics  of  the  stomach, 
and  he  has  estabhshed  the  fact  that  there  are  comparatively  few  glands 
along  the  lesser  curvature;  that  these  few  are  set  on  the  pyloric  half 
with  the  artery  and  vein,  or  some  httle  distance  from  the  gastric  wall, 
and  that  this  lymphatic  circulation  is  from  left  to  right.  Hartman 
has  taken  advantage  of  this  knowledge,  and  unless  the  extent  of  the 
growth  prevents,  he  saves  the  greater  curvature  as  far  to  the  left  as 
these  lymphatic  nodes,  which  greatly  facihtates  the  subsequent  re- 
storation of  the  continuity  of  the  gastro-intestinal  tract.  Cuneo  further 
demonstrated  that  on  the  lesser  curvature  the  lymphatic  structures 
lay  in  the  wall  of  the  stomach  itself,  and  thereupon  Mikulicz  was  able 
to  estabhsh  the  dictum  that  in  every  case  of  radical  excision  of  cancer 
of  the  stomach  the  entire  lesser  curvature  to  the  gastric  artery  must 
be  removed. 

Kocher  has  called  attention  to  the  necessity  of  removing  the  group 
of  glands  about  the  pylorus,  especially  in  the  groove  between  the  head 
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of  the  pancreas  and  the  duodenum,  where  they  lie  with  the  distribu- 
tion of  the  gastroduodenal  artery.  The  fourth  group  of  glands  con- 
sists of  two  or  three  nodes  along  the  superior  pyloric  vessel. 

The  dome  of  the  stomach  does  not  communicate,  to  any  great  ex- 
tent, with  the  lymphatic  arrangement  of  the  pyloric  portion,  but  drains 
into  a  few  glands  in  the  splenic  area,  and  especially  into  those  about  the 
cardia.  The  general  receiving  glands  for  the  gastric  group  lie  about 
the  ceHac  axis,  and  the  aortic  gland,  and  involvement  of  these  deep 
glands  contraindicates  an  attempt  at  radical  operation. 

In  the  early  stage  of  the  disease  the  entire  pyloric  end  of  the  stom- 
ach with  its  lymphatic  apparatus  can  be  removed  en  masse.  The 
diseased  process  usually  cuts  off  directly  at  the  pylorus,  and  invasion 
into  the  duodenum  is  comparatively  rare;  but,  as  pointed  out  by 
Robson,  wandering  carcinoma  cells  may  be  found  a  centimeter  or  two 
beyond  the  growth  in  the  duodenum.  It  is  wise,  therefore,  in  resecting 
to  leave  a  free  margin  of  apparently  normal  duodenum  on  the  side  of 
the  growth  to  prevent  the  possibility  of  a  return  at  this  point. 

Pylorectomy  and  partial  gastrectomy  was  first  performed  by  Pean 
in  1879,  by  Rydygier  in  1880,  and  Billroth  had  the  first  successful 
case  in  1881. 

Billroth  estabhshed  two  methods  of  gastric  resection,  and  they 
differ  from  each  other  in  the  manner  of  effecting  the  juncture  between 
the  intestinal  canal  and  the  gastric  stump.  The  first  method  was  to 
sew  the  cut  end  of  the  duodenum  into  the  gastric  stump  at  its  lowest 
part.  In  order  to  do  this  it  was  necessary  to  narrow  the  gastric  end 
by  a  series  of  sutures  until  it  was  reduced  to  the  size  of  the  duodenal 
fragment.  At  the  point  where  the  circular  line  of  sutures  met  the 
transverse  line  of  sutures,  leakage  was  so  frequent  that  it  received  the 
name  of  the  "fatal  suture  angle."  Kocher  modified  this  method  in  a 
most  noteworthy  manner  by  completely  closing  the  amputated  stom- 
ach with  continuous  sutures  and  inserting  the  open  end  of  the  duo- 
denum at  a  new  point  on  the  posterior  surface  of  the  gastric  stump. 
This  method  has  given  most  excellent  results  in  the  hands  of  its  illus- 
trious originator.  The  second  method  seems  to  be  the  one  suitable 
for  the  average  case.  It  consists  in  completely  closing  both  the  stom- 
ach and  duodenal  ends  and  making  an  independent  gastrojejunostomy. 
This  is  the  method  we  prefer. 

The  earlier  gastric  resections  were  attended  by  an  enormous  mor- 
tality. Previous  to  1887  the  death-rate  ranged  from  60  to  70  per 
cent.;  from  1887  to  1890  there  was  considerable  improvement,  due  to 
the  more  general  acceptance  of  antiseptic  methods  of  treatment,  and 
the  mortality  ranged  from  30  to  40  per  cent.  Since  the  year  1900,  with 
the  development  of  aseptic  methods,  together  with  the  use  of  holding 
clamps  to  facihtate  the  suturing  and  prevent  leakage,  the  mortaUty 
has  been  still  further  reduced,  and  now  ranges  under  10  per  cent. 

Sixteen  per  cent,  of  Mikulicz's  cases  of  resection  hved  beyond  three 
and  one-half  years.  Kocher  had  cases  alive  for  fifteen  years,  and  at 
various  periods  between  that  and  three  years.     Kocher  calls  particular 
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attention  to  the  statement  that  fourteen  months  is  the  average  length 
of  hfe  of  those  who  die  from  recurrence,  and  that  practically  all  of 
these  patients  maintain  good  mechanical  gastric  function  to  the  last. 
Kronlein  has  had  a  considerable  percentage  of  cases  that  have  lived 
beyond  three  years. 

In  the  310  resections  performed  in  our  cHnic  up  to  January  27, 
191 1,  there  were  38  deaths,  or  12.1  per  cent.  During  the  years  1909 
and  1910  there  were  90  resections,  with  8  deaths,  or  8.8  per  cent. 

With  the  knowledge  that  25  per  cent,  of  patients  who  are  operated 
upon  will  live  beyond  three  years,  and  that  practically  all  of  those  who 
recover  will  have  from  fourteen  to  eighteen  months  of  comfortable 
existence,  it  does  seem  as  though  radical  operation  for  cancer  of  the 
pyloric  end  of  the  stomach  is  a  procedure  quite  as  justifiable  as  the 
operation  for  cancer  in  other  parts  of  the  body. 

For  pyloric  obstruction  due  to  malignant  disease  which  cannot  be 
removed,  gastrojejunostomy  furnishes  a  palhation.  If  the  parts  are 
fairly  movable,  a  posterior  suture  operation  uniting  the  jejunum 
within  3  or  4  inches  of  its  origin  to  the  posterior  wall  of  the  stomach,  is 
the  method  of  choice.  It  rather  frequently  happens  that  the  fixed  con- 
dition of  the  tumor  makes  anterior  gastrojejunostomy  the  operation 
to  be  considered.  For  obstruction  of  the  cardiac  orifice  of  the  stomach, 
gastrostomy  is  indicated,  but  should  be  done  only  when  the  patient 
elects,  after  a  full  explanation  has  been  given  him.  The  Witzel  and 
Stamm-Kader  methods  of  gastrostomy  are  among  the  most  popular 
and  easy  of  performance.  However,  both  gastrojejunostomy  and 
gastrostomy  for  the  palliation  of  inoperable  mahgnant  disease  have  a 
considerable  mortality,  depending  upon  the  degree  of  starvation  and 
cachexia  of  the  individual  patient. 

Upon  exploring  for  gastric  cancer  it  frequently  happens  that  a 
wholly  inoperable  condition  is  disclosed,  yet  one  in  which  there  is  no 
obstructive  phenomena  to  lead  to  the  necessity  of  palliation.  Under 
such  circumstances  the  abdomen  should  be  closed  with  catgut  and 
buried  silk  or  Unen  mattress  sutures  in  the  aponeurosis,  and  the 
patient  allowed  to  return  home  to  spend  the  remaining  days  of  his 
existence  with  his  family  and  friends. 

ULCER  OF  THE  STOMACH 

Without  going  into  the  etiology  of  gastric  and  duodenal  ulcers,  two 
factors  are  of  sufficient  importance  to  demand  attention,  and  are  neces- 
sary to  the  proper  understanding  of  the  surgical  side  of  the  subject. 

First:  Duodenal  ulcers  are  more  common  than  gastric,  and  both 
duodenal  and  gastric  are  more  common  in  the  male  than  in  the  female. 
In  1000  cases  operated  upon  at  St.  Mary's  Hospital  for  gastric 
and  duodenal  ulcers,  which  includes  all  the  cases  operated  upon 
up  to  January  17,  1911,  745»  «>"  74-5  per  cent.,  were  males,  and  255, 
Or  25.5  per  cent.,  were  females. 

A  large  majority  of  gastric  ulcers  are  situated  in  the  pyloric  third 
of  the  stomach,  esp'ecially  near  the  lesser  curvature.  In  this  part  the 
muscular  action  grinds  up  the  food-mass,  in  contradistinction  to  the 
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two-tliirds  lying  to  the  left,  which  comprises  the  fundus,  with  the 
function  of  storage  and  maceration.  The  enormous  frequency  of 
gastric  ulcer  in  the  pyloric  end  of  the  stomach  may  in  some  way  be 
connected  with  the  traumatism  received  in  the  grinding  process. 

Second:  The  presence  of  an  excess  of  acid  gastric  secretions,  and, 
whether  cause  or  effect,  the  corrosive  action  that  results,  is  of  the 
utmost  etiologic  significance.  This  is  shown  by  the  development 
of  duodenal  ulcers  in  the  first  2>^  inches  of  the  duodenum  below  the 
pylorus,  well  above  the  common  duct  with  its  alkaline  secretions. 
Further,  these  changed  secretions  will  occasionally  produce  a  topical 
jejunal  ulcer  near  the  point  of  a  gastrojejunostomy  which  had  been 
made  for  the  original  lesion.  The  great  importance  of  traumatism 
and  acid  gastric  secretions  in  the  development  of  ulcer  is  shown  by  the 
favorable  effect  of  gastrojejunostomy  made  to  the  left  of  the  muscular 
pyloric  portion,  which  drains  the  stomach  and  relieves  the  mechanical 
portion  of  function. 

Surgically  speaking,  the  small  intestine  can  be  said  to  begin  at  the 
opening  of  the  common  duct.  The  4  inches  of  duodenum  lying  be- 
tween this  point  and  the  pylorus  may  be  called  the  "'vestibule,"  and 
this  is  so  closely  related  to  the  stomach  that  a  consideration  of  gastric 
ulcer  necessarily  includes  duodenal  ulcer. 

Ulcers  of  the  stomach  may  be  divided  into  two  groups — acute  and 
chronic  calloused. 

Acute  ulcer  does  not  always  show  on  the  outer  wall  of  the  stomach, 
and  the  diagnosis  may  be  chnical.  Well-marked  symptoms,  including 
hemorrhages,  may  exist,  and  yet  a  prolonged  search  of  the  gastric 
interior  might  be  necessary  in  order  to  detect  the  lesion.  Patients 
have  bled  to  death  from  an  ulcer  so  minute  as  to  be  discernible  only 
with  a  lens  at  postmortem.  Ulcers  of  this  description  are  sometimes 
merely  superficial  erosions  of  small  extent,  though  occasionally  they 
are  of  enormous  size  and  exhibit  fatal  characteristics,  as  pointed  out 
by  Dieulafoy.  More  often  a  small  fissure  will  be  found,  or  the  t}^ical 
round  or  oval  peptic  ulcer.  These  acute  ulcers  are  usually  the  result 
of  some  gastric  toxic  substances  originating  in  changed  metabolism, 
i.  e.,  anemia,  cirrhosis  of  the  liver,  etc. 

Chronic  calloused  ulcers  invade  all  of  the  coats,  and  are  therefore 
easily  chagnosed  from  the  exterior  as  t^q^ical  scar-like  masses  of  irregu- 
lar size.  They  are  frequently  found  in  the  pyloric  half  of  the  lesser 
curvature  of  the  stomach.  In  this  situation  ulcer  often  takes  a  saddle 
shape,  riding  the  lesser  curvature  and  extending  flap-like  down  the 
anterior  and  posterior  wall.  When  in  the  region  of  the  pylorus,  it  is 
the  most  common  cause  of  benign  pyloric  obstruction.  Strange  to 
say,  the  frequency  of  calloused  ulcer  in  the  first  2}4  inches  of  the  duo- 
denum has  only  recently  been  pointed  out,  and  this  is  the  result  of 
surgical  observation  rather  than  of  postmortem  findings. 

It  is  true  that  calloused  ulcers  of  the  duodenum  are  more  common 
than  in  the  whole  of  the  stomach,  and  that  nearly  four-fifths  of  these 
ulcers  are  found  in  adult  males.     This  sex  characteristic  is  also  true  of 
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the  calloused  gastric  ulcer,  although  not  to  the  same  extent,  only 
about  two-thirds  occurring  in  males.  The  calloused  ulcer,  because  of 
its  non-curability  medically,  is  often  found  at  the  operating  table. 

The  calloused  condition  of  the  indurated  ulcer  shows  its  chronicity, 
and  nearly  all  ulcers  of  this  group  are  surgical.  The  acute  vdcer,  on 
the  contrary,  becomes  surgical  only  in  certain  emergencies,  such  as 
perforation  and  hemorrhage. 

Hemorrhage  may  be  so  copious  and  repeated  at  such  frequent 
intervals  as  to  necessitate  an  emergency  operation.  Rodman  has 
pointed  out  that  a  single  large  hemorrhage  does  not  necessitate  inter- 
vention, while  a  succession  of  hemorrhages  or  chronic  bleeding  of  small 
amounts,  would  indicate  interference.  For  acute  grave  hemorrhages 
the  only  safe  plan  is  to  open  the  stomach ;  find  the  bleeding  point, 
and  either  ligate  it  from  the  mucus  side  or  excise  it  (Andrews).  In 
either  case  the  peritoneal  coat  should  be  sutured  over  its  base  to  pre- 
vent perforation.  Gastrojejunostomy  is  the  operation  to  be  preferred 
in  the  chronic  and  less  grave  forms  of  hemorrhage;  but  it  should  be 
borne  in  mind  that  a  single  hemorrhage  which  is  not  preceded  and 
followed  by  the  usual  signs  and  symptoms  of  ulcer  is  seldom  due  to 
ulcer,  but  usually  to  some  toxic  cause. 

There  are  three  varieties  of  perforations — acute,  subacute  with 
abscess  formation,  and  chronic. 

In  90  per  cent,  of  cases,  as  pointed  out  by  Brunner,  acute  perfora- 
tions occur  through  some  point  in  the  area  of  a  chronic  indurated  ulcer, 
and  in  the  large  majority  of  instances  there  had  been  previous  symp- 
toms of  the  lesion  which  were  diagnostic. 

The  treatment  for  this  condition  should  be  immediate  operation. 
The  patient  who  has  suffered  from  symptoms  of  gastric  or  duodenal 
ulcer  and  is  suddenly  seized  with  violent  pain,  abdominal  rigidity, 
and  other  symptoms  of  rupture  of  a  viscus,  should  be  explored  at 
once,  as  few  cases  will  be  saved  after  a  delay  of  ten  hours.  If  the  pain 
and  local  tenderness  are  on  the  left  side,  the  perforation  is  probably 
gastric;  if  on  the  right  side,  duodenal.  The  latter  group  is  frequently 
confused  with  perforating  appendicitis.  On  opening  the  abdomen  the 
escape  of  thin  fluid  and  gas  points  to  the  nature  of  the  lesion.  The 
perforation  should  be  closed  by  sutures  placed  transversely,  if  possible, 
so  as  not  to  entail  future  contraction.  A  drainage  opening  into  the 
abdominal  cavity  immediately  above  the  symphysis  pubis  should  be 
made  and  a  glass  drainage-tube  introduced  into  the  pelvis.  In  very 
early  cases  the  abdomen  should  be  flushed  out  with  quantities  of  hot 
sahne  solution.  This  is  not  so  necessary  in  delayed  conditions,  and  if 
nature  has  begun  to  throw  out  adhesive  protections,  it  is  contraindi- 
cated.  In  either  case  the  patient  is  put  in  the  semi-sitting  posture 
(exaggerated  Fowler  position)  after  the  upper  wound  is  closed.  This 
method  of  treatment  (semi-sitting  posture  and  pelvic  drainage)  will 
save  a  large  number  of  patients. 

Subacute  perforations  with  formations  of  localized  collections  of 
pus  are  not  infrequent.     When  they  occur  in  the  stomach,  subdia- 
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phragmatic  abscesses  are  the  common  result.  These  accumulations 
may  perforate  the  diaphragm  and  appear  as  empyema. 

A  very  large  number  of  cases  have  been  reported  in  which  operation 
either  just  below  the  diaphragm,  or  more  frequently  transpleural,  has 
been  followed  by  recovery.     We  have  had  a  number  of  this  variety. 

Perforation  of  the  duodenum  with  formation  of  localized  abscess 
has  a  tendency  to  work  to  the  surface  of  the  body,  usually  in  the  region 
of  the  gall-bladder,  and  is  amenable  to  incision  and  drainage.  Care 
should  be  exercised  in  opening  such  an  abscess  not  to  break  down  the 
limiting  wall.  The  perforation  will  take  care  of  itself,  and  if  necessary 
later  to  overcome  obstruction,  gastrojejunostomy  can  be  done. 

Chronic  perforations  are  exceedingly  prone  to  become  adherent  to 
the  Hver,  the  transverse  mesocolon,  the  gall-bladder,  and  the  abdominal 
wall.  Slight  leakage  accounts  for  the  recurrent  attacks  of  regional 
peritonitis  which  are  so  characteristic  of  indurated  ulcer.  Adhesions 
and  thickened  areas  can  sometimes  be  mapped  out  from  the  surface, 
or  they  may  be  located  with  great  exactness  by  the  patient.  Gastro- 
jejunostomy is  the  operation  of  choice  for  this  group  of  cases,  and  also 
for  the  vast  majority  of  pyloric  obstructions,  which  are  the  result  of 
cicatricial  contraction. 

Hour-glass  constriction,  the  result  of  chronic  ulcer,  is  sometimes 
present,  usually  having  its  base  on  the  lesser  curvature.  More  than 
one  such  constriction  may  exist,  so  that  the  stomach  is  bifid  or  trifid. 
There  are  three  methods  of  operative  procedure  for  hour-glass  stomach: 
First,  gastrogastrostomy,  or  union  of  the  two  halves  of  the  stomach 
around  the  obstruction  (Watson).  Second,  gastrojejunostomy  on  the 
proximal  pouch.  Inefficient  drainage  of  the  distal  end  sometimes 
interferes  with  the  completeness  of  cure  in  these  cases.  Third,  in  a 
number  of  cases  we  have  practised  complete  resection  of  the  hour-glass 
contraction,  with  end-to-end  circular  union.  The  results  have  been 
excellent. 

Chronic  gastric  and  duodenal  ulcers  are  to  be  considered  surgically 
when  medicinal  treatment  has  failed  to  cure,  not  only  in  the  group  of 
obstructive  cases,  but  in  that  much  larger  group  where  the  patients 
are  anemic  from  chronic  blood-loss,  and  are  continuously  underfed 
because  of  the  pain  which  comes  with  a  proper  variety  and  amount  of 
food.  These  patients  travel  from  one  physician  to  another,  and  any 
temporary  improvement  gives  rise  to  an  erroneous  belief  on  the  part  of 
the  medical  adviser  that  the  patient  is  cured.  It  is  the  old  story  of 
appendicitis  and  gall-stone  disease,  over  again;  recovery  from  each 
attack  is  considered  a  medical  cure.  Munro  asks:  " Is  it  any  wonder 
that  the  victim  of  chronic  peptic  ulcer  is  spontaneously  seeking  surgical 
aid?" 

Generally  speaking,  posterior  gastrojejunostomy,  uniting  the 
jejunum  within  3  or  4  inches  of  its  origin  to  the  posterior  wall  of  the 
stomach  near  the  greater  curvature,  has  the  widest  field  of  usefulness 
in  gastric  ulcer,  especially  if  there  be  interference  with  drainage.  In 
selected  cases  of  narrow  strictures,  the  Finney  gastroduodenostomy  is 
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the  operation  of  choice.  It  has  the  great  advantage  of  leaving  the 
opening  in  its  normal  situation. 

Excision  of  gastric  ulcer,  especially  if  it  is  along  the  lesser  curvature 
and  not  giving  rise  to  mechanical  symptoms  or  otherwise  interfering 
with  drainage,  is  an  operation  of  considerable  usefulness,  and,  on  ac- 
count of  cancer  liabihty,  should  always  be  done  if  possible.  It  is 
probable  that  complete  resection  of  the  ulcer-bearing  pyloric  end  of 
the  stomach  and  independent  gastrojejunostomy,  as  suggested  by 
Rodman,  should  be  done  with  more  perfection. 

Gastrojejunostomy  is  the  operation  to  be  preferred  for  duodenal 
ulcer  which  has  but  Httle  habihty  of  undergoing  mahgnant  change. 
When  possible,  the  ulcer  should  be  enfolded  by  a  few  mattress  sutures 
of  linen. 

DILATATION  OF  THE  STOMACH 

There  are  two  varieties  of  dilatation  of  the  stomach — acute  and 
chronic.  Acute  dilatation  (in  the  form  which  has  been  recognized)  is 
a  rare  condition.  After  some  toxic  or  traumatic  cause  the  stomach 
suddenly  dilates  until  its  cavity  may  contain  a  gallon  or  more  of  thin 
dark  fluid  and  a  large  quantity  of  gases  under  great  tension.  Robson 
has  written  most  interestingly  on  this  subject.  In  a  few  cases  gastro- 
jejunostomy has  been  performed  with  benefit  after  lavage  had  failed. 
Milder  and  unrecognized  forms  of  acute  dilatation  are  not  uncommon 
after  operations,  especially  operations  on  the  bile-duct,  duodenum,  and 
pylorus.  Vomiting  as  the  result  of  the  anesthesia  may  continue  until 
the  vomitus  becomes  dark  brown  or  greenish-black;  and  if  this  is  un- 
checked, the  patient  may  die  of  acute  fatty  degeneration  of  the  Uver. 
If  properly  treated  with  gastric  lavage,  the  majority  will  recover. 

Chronic  dilatation  is  a  symptom,  first,  of  insufficient  power;  second, 
of  obstruction.  First :  chronic  dilatation  due  to  muscular  insufficiency, 
the  so-called  ''atonic  dilatation,"  is  a  medical  condition.  A  number 
of  these  patients  have  been  subjected  to  gastrojejunostomy,  usually 
with  poor  results.  Bircher  has  reduced  the  size  of  the  dilated  stomach 
by  a  series  of  longitudinal  plaits  of  the  anterior  wall.  thro\\ang  a  ridge 
into  the  gastric  cavity.  The  writer  has  had  but  little  experience  with 
this  method,  but  favorable  results  have  been  reported  by  Weir  and 
others.  Second:  A  variety  of  gastric  dilatation  depending  upon  be- 
nign pyloric  obstructions,  which,  as  has  already  been  pointed  out,  are 
usually  the  result  of  ulcer.  In  the  severer  forms  of  this  condition 
gastrojejunostomy  is  a  necessary  procedure  and  gives  splendid  results. 

Valve  formation  owing  to  a  sharp  bend  caused  by  a  short  gastro- 
hepatic  omentum  sometimes  takes  place  at  the  pylorus.  If  care  is 
exercised  in  diet  in  these  cases,  there  are  few  symptoms;  but  excess  of 
eating  causes  a  sagging  of  the  stomach,  and  instead  of  passing  to  the 
right,  the  pylorus  is  held  taut,  causing  a  sharp  flexure  or  valve.  These 
patients  have  occasional  attacks  of  vomiting  large  quantities  of  in- 
gesta  without  apparent  cause.  We  have  met  with  a  small  number  of 
individuals  suffering  with  this  intermittent  form  of  obstruction  of 
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sufficient   severity   to   demand   operation.     The   Finney   gastroduo- 
denostomy  is  the  logical  means  of  giving  relief. 

ADHESIONS 

Adhesions  sometimes  give  rise  to  distressing  symptoms.  They  are 
usually  the  result  of  chronic  gastric  perforation,  and  conservative  in 
nature.  The  division  of  such  adhesions  will  not  often  give  permanent 
relief;  reformation  is  the  rule,  and  this  separation  may  be  distinctly 
harmful  in  permitting  leakage  at  the  ulcer  site.  Adhesions  secondary 
to  disease  of  the  gall-bladder  and  bile-tract  are  not  at  all  infrequent. 
On  three  occasions  we  have  seen  acute  pyloric  obstruction  the  result 
of  fistula  formation  between  the  gall-bladder  and  the  stomach,  stones 
being  found  in  transit.  This  condition  occurs  most  frequently  between 
the  gall-bladder  and  the  first  portion  of  the  duodenum,  and  not  rarely 
between  the  common  duct  and  the  duodenum.  Fortunately  in  this 
situation  there  is  much  less  Hability  to  mechanical  interference  with 
the  progress  of  food  than  there  is  when  the  stomach  is  involved.  Ad- 
hesions between  the  bile-tract  and  the  digestive  canal  are  especially 
prone  to  occur.  In  the  majority  of  instances  it  is  best  to  remove  the 
gall-bladder,  if  it  is  involved,  after  carefully  clearing  the  duct  of  stones. 
The  entire  area  is  then  covered  with  gastrohepatic  omentum,  assisted 
by  a  transposition  of  the  colon.  Andrews  recommends  that  after 
separating  these  adhesions  the  transverse  colon  should  be  interposed 
between  the  stomach  and  duodenum,  and  the  edge  of  the  liver,  and 
held  in  position  by  a  few  sutures. 

PROLAPSE  OF  THE  STOMACH 

Prolapse  of  the  stomach  is  usually  a  part  of  a  general  enteroptosis. 
Individuals  thus  affiicted,  as  a  rule,  have  general  relaxation  of  all  the 
abdominal  visceral  supports.  The  transverse  colon*  will  sometimes 
be  found  prolapsed,  and  in  a  small  percentage  of  cases  the  liver  will 
be  movable.  The  writer  considers  prolapse  of  the  stomach  as  merely 
one  phase  of  splanchnoptosis  rather  than  as  an  entity,  and  he  would 
not  often  expect  operation  to  give  relief.  The  experience  of  the  medical 
profession  with  nephropexy  for  movable  kidney  has  not  been  particu- 
larly gratifjdng,  and  the  procedure  is  decidedly  less  popular  than  for- 
merly as  a  cure  for  the  neurasthenic.  It  is  quite  certain  that  indis- 
criminate operations  for  prolapse  of  the  stomach,  with  or  without 
atonic  dilatations  and  allied  neurasthenic  conditions,  are  more  apt  to 
be  harmful  than  beneficial.  Under  such  circumstances,  gastrojejunos- 
tomy in  particular  is  meddlesome  surgery,  because  the  prolapsed 
stomach  is  not  accompanied  by  stagnation  of  food  and  gastric  drainage 
is  normal  or  nearly  so. 

Three  operations  have  been  proposed  for  the  relief  of  gastroptosis: 
First,  the  method  of  Beyea,  which  consists  in  shortening  the  gastro- 
hepatic omentum  by  a  series  of  sutures.  In  the  majority  of  cases  of 
this  description  the  gastrohepatic  ligament  is  so  tenuous  as  to  be 
practically  worthless  for  the  purpose.     Some  favorable  results  have 
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been  recorded.  Second,  the  Coffey  method,  which  consists  in  suturing 
the  omentum  immediately  below  the  greater  curvature  of  the  stomach 
to  the  abdominal  wall  transversely  just  above  the  umbilicus.  While 
I  am  not  impressed  with  the  operation,  as  it  seems  to  me  that  such 
wholesale  formation  of  adhesions  carries  with  it  certain  disadvantages, 
still  Coffey's  favorable  experience  with  it,  and  his  earned  reputation  as 
a  careful,  conscientious  surgeon,  entitle  it  to  consideration.  Third, 
in  a  few  cases  in  which  prolapse  of  the  stomach  has  been  associated 
with  valve  formation  and  resultant  dilatation  we  have  united  the  lesser 
curvature  about  2  inches  distant  from  the  pylorus  to  the  lower  border 
of  the  suspensory  Hgament  of  the  liver  by  firm  mattress  sutures  of 
linen  or  silk.  This  has  the  advantage  of  not  fixing  the  stomach,  on 
account  of  the  movable  character  of  its  support.  Mechanically  it 
seems  to  answer  the  purpose. 
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DISEASES  OF  THE  INTESTINE 

By  William  A.  Edwards,  M.D. 

Neuroses  of  the  Intestines 

Nervous  diseases  of  the  intestines  are  a  series  of  curious  phenomena 
that  occur  without  demonstrable  lesions,  but  are  rather  considered  to 
be  due  to  functional  alterations  in  the  nerve-supply.  The  motor, 
sensory,  or  secretory  intestinal  nerves  may  thus  be  at  fault,  although 
histologic  alterations  in  their  structures  have  not,  and  probably  cannot, 
be  demonstrated.  As  Gray  correctly  says :  ' '  The  pathologic  alterations 
are  either  cellular  or  vascular  in  so  slight  a  degree  that  their  exact 
nature  has  not  yet  been  determined  by  the  aids  to  investigation  which 
are  at  our  disposal  in  our  present  state  of  knowledge." 

These  diseases  are  arbitrarily  classified  under  three  general  heads, 
as  (i)  motor,  (2)  sensory,  and  (3)  secretory  neuroses,  and  will  be  so 
considered  in  this  section.  This  classification,  while  not  exact,  is  still 
useful  for  purposes  of  study,  and  is  based  upon  the  most  predominant 
symptoms  of  these  functional  intestinal  diseases. 

For  the  purposes  of  study  we  shall  consider  the  following  diseases 
under  the  head  of  "Neuroses  of  the  Intestines": 

1.  Motor  Neuroses. — Peristaltic  Unrest,  Nervous  Diarrhea,  Ente- 
rospasm.  Intestinal  Paralysis. 

2.  Sensory  Neuroses. — Intestinal  Neuralgia,  Intestinal  Anesthesia, 
Intestinal  Paresthesia. 

3.  Secretory  Neuroses. — Mucous  Colitis  or  Colic  (Membranous 
Enteritis). 

The  anatomic  structure  of  the  intestines  renders  them  favorable 
sites  for  neuroses  on  account  of  increased  irritability  of  the  nerves 
which  are  in  direct  or  very  intimate  connection  with  the  spinal  and 
cerebral  system  and  also  with  the  nerve-supply  of  contiguous  organs. 

The  study  of  these  diseases  is  rendered  doubly  hard  because  our 
knowledge  of  the  anatomy  and  the  physiology  of  the  intestinal  tract 
is  not  as  full  as  we  would  wish  it.  In  order  to  classify  the  diseases  as 
intestinal  neuroses  we  must,  of  course,  exclude  all  demonstrable 
pathologic  or  anatomic  alterations — a  matter  sometimes  very  difficult 
of  accomphshment.  The  text-books  and  the  journal  literature  are 
peculiarly  deficient  in  the  consideration  of  intestinal  neuroses,  and 
only  within  a  few  years  have  the  investigations  and  writings  of  Mall, 
Hemmeter,  Nothnagel,  Houkgeest,  Einhorn,  Boas,  Leube  and  others 
thrown  any  light  upon  the  subject.  The  Germans  have  been  the 
most  active,  and  most  of  the  literature  is  found  in  German-speaking 
periodicals.  These  writings  seem  to  show  conclusively  that  the  intes- 
tines have  both  sensory  and  secretory  nerves,  and  that  they  are 
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probably  reflexly  excited  by  the  gastric  nerves.  Indeed,  the  relation 
between  the  neuroses  of  the  stomach  and  those  of  the  intestines  is 
most  intimate;  in  many  instances  they  are  combined. 

MOTOR  NEUROSES 
Peristaltic  Unrest 

Peristaltic  unrest  is  usually  seen  in  nervous  hysterical  women  or 
those  who  are  hypochondriacal.  It  is  a  marked  increase  of  the  normal 
intestinal  movements  due  either  to  increased  excitabihty  of  the  motor 
or  sensory  nerves  of  the  intestines  or  to  systemic  toxic  irritants  from 
the  blood-stream,  or,  again,  to  local  irritants  acting  directly  on  the 
intestinal  mucosa. 

We  must  not  confound  peristaltic  unrest  with  the  increased  peri- 
stalsis that  is  seen  in  intestinal  occlusion,  chronic  stenosis,  catarrhs, 
and  diarrheas;  in  these  conditions,  where,  in  addition  to  the  anatomic 
alterations,  there  are  decomposition  and  fermentation  of  food,  the 
peristaltic  action  may  be  excessive.  It  is  increased  peristalsis  wdthout 
any  objective  anatomic  changes  that  is  called  peristaltic  unrest.  This 
will  be  accompanied  by  subjective  sensations,  contractions  and  uneasi- 
ness of  the  intestines,  cramp-like  pains,  sometimes  borborygmus, 
rumbhngs,  gurghng,  and  swashing.  These  latter  may  be  loud  enough 
to  annoy  the  patient  and  be  heard  by  other  persons  close  by.  If  the 
motor  nerves  alone  are  involved,  all  the  concomitant  complaints  are 
less  marked.  In  these  patients  the  intestinal  noises  and  the  retained 
stools  are  about  their  only  complaint.  Some  of  these  patients  are 
kept  from  sleep  by  the  extreme  activity  of  the  peristalsis  and  the  noises 
and  the  gurglings;  a  similar  condition  in  the  stomach  often  adds  to 
the  discomfort. 

It  must  not  be  forgotten  that  peristaltic  unrest  may  occur  in  persons 
who  are  apparently  perfectly  healthy  and  in  those  who  give  no  evidence 
at  all  of  the  neurasthenic  state.  In  these  apparently  healthy  people 
it  often  arises  at  pregnancy  or  menstruation;  in  others  it  arises  after 
the  ingestion  of  highly  seasoned  or  indigestible  food.  Hemmeter 
thinks  that  the  excessive  use  of  tobacco  will  produce  it;  mental  excite- 
ment and  tight  lacing  have  also  been  ascribed  as  causes.  A  large 
proportion  of  the  cases  will  arise  without  any  known  cause. 

Curiously  enough,  the  increased  peristaltic  action  does  not  produce 
a  frequent,  thin,  watery  stool,  but  rather  a  condition  of  retained  stools. 
This  is  due  to  the  sluggish  action  of  the  large  intestine  in  comparison 
with  the  great  activity  of  the  smaller  gut.  The  German  writers 
rather  think  that  this  form  of  constipation  or  stool  retention  is  due  to 
antiperistaltic  movement  in  the  large  intestine,  and  that  when  the  two 
movements  conflict,  fecal  accumulation  occurs.  J.  C.  Hemmeter,* 
in  an  interesting  contribution  to  intestinal  antiperistalsis,  seems  to 
have  demonstrated  a  movement  of  small  particles  in  man  from  the 
rectum  to  the  stomach.     The  movement  occurs  along  the  walls,  and 

*Arch.  f.  Verdauungs-Krank.,  Bd.  viii,  Hefte  i  u.  2. 
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while  the  upward  movement  is  active,  there  is  also  a  central  downward 
movement  of  fecal  masses.  The  antiperistalsis,  however,  cannot 
move  ingesta  in  large  masses.  The  strong  visible  antiperistaltic 
movements  of  Nothnagel  occur  only  under  abnormal  conditions. 
Kaplan*  has  described  a  condition  which  he  styles  nervous  pseudo- 
tympany,  or  accordion  abdomen.  There  is  either  a  general  or  a  partial 
distention  of  the  abdomen,  limited  to  one  or  more  regions,  which 
collapses  under  narcosis  without  the  escape  of  gas,  through  either  the 
mouth  or  the  anus.  It  reappears  as  the  narcosis  passes  off.  It  may 
appear  very  rapidly  and  disappear  just  as  rapidly.  The  patients  are 
usually  hysterics,  and  of  eighteen  cases  sixteen  wTre  women.  The 
distention  may  be  so  pronounced  as  to  produce  asphyxia.  Anatomic 
alterations  are  not  demonstrable. 

The  most  exaggerated  form  of  peristaltic  unrest  is  that  in  which 
the  waves  take  opposite  directions,  that  is,  one  wave  upward  toward  the 
stomach  and  the  other  downward  toward  the  rectum;  this  results  in 
stercoraceous  vomiting. 

The  general  diagnosis  of  peristaltic  unrest  can  usually  be  made  with 
great  ease  and  with  a  fair  amount  of  accuracy.  The  other  nervous 
symptoms  which  arc  present  aid  us  very  much  in  determining  the 
existence  of  neurosis.  The  case  which  has  an  anatomic  basis  can 
easily  be  excluded  from  those  which  are  purely  neurotic.  The  prog- 
nosis is  never  grave  and  is  apt  to  be  quite  favorable  except  in  those 
cases  in  which  there  are  demonstrable  changes  in  the  nerves,  particu- 
larly the  splanchnics. 

Treatment. — The  milder  forms  of  this  disease  will  hardly  come 
under  medical  care.  The  more  severe  types  w^ill  receive  benefit 
from  regulation  of  the  diet  by  supplying  non-irritating  foods,  mild 
purgatives,  and  rest.  Small  doses  of  heroin  (  iV  to  2V  gr.)  or  codein 
(i  to  Y2  gr.)  will  relieve  the  cramp  pains  and  general  unrest.  Bella- 
donna in  the  form  of  tincture  (4-  to  lo-drop  doses)  will  often  prove 
efficacious.  Morphin  is  not  advised  on  account  of  its  constipating 
effect  and  danger  of  habit  induction.  Potassium  bromid  has  been  a 
valuable  drug  in  our  hands  for  the  general  comfort  of  these  cases  and  to 
quiet  the  intestinal  storms  sufficiently  to  allow  the  patient  restful  sleep. 

Many  patients  will  need  a  general  treatment  appropriate  to  those 
who  are  neurasthenic  and  hysterical.  If  the  patient  presents  evidence 
of  distinct  constitutional  disease,  as  gout,  rheumatic  or  uric  acid 
diathesis,  these  too  must  receive  appropriate  treatment.  The  marked 
gastric  acidity  or  hyperchlorhydria  which  often  coexists  will  be  reKeved 
by  the  alkaline  carbonates,  as  carbonate  of  soda  or  calcined  magnesia. 

Hemmeter  strongly  recommends  the  following  for  obstinate  cases 
of  peristaltic  unrest: 

I^.     Tincturse  Valerianae  ammoniatae 3  x 

Strontii  bromidi 3  iv 

Liquoris  potassii  arsenitis gtt.  1 

Extracti  opii  denar • gr.  ij 

Elixiris  simplicis q.s.  5  vj 

M.     Sig. — One  tablespoonful  three  or  four  times  a  day. 

*  Gaz.  Hebd.  de  med.  et  de  Chir.,  1901,  No.  70. 
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The  following  has  proved  of  value  in  my  hands: 

I^.     Ichthoform  (Merck) gr.  xij 

Salol gr.  xxiv 

Bismuth  subnitrite gr.  xxxvj 

Heroin  hydrochlorate gr.  ^ 

M.  et  div.  in  cap.  No.  xii. 

S. — One  an  hour  before  meals  and  at  bedtime. 

Sometimes  yV  gr.  of  hydrargyri  chloridum  mite  is  added  to  each 
capsule  with  advantage;  if  so,  the  dose  of  heroin  is  also  made  ^2  grain. 

Nervous  Diarrhea 

If  w^e  accept  the  definition  of  diarrhea  as  an  abnormal  frequency  of 
the  evacuation  of  the  feces,  thin  in  consistency,  and  connected  with 
tenesmus,  the  existence  then  of  a  nervous  diarrhea  must  be  determined 
by  a  process  of  exclusion,  and  even  then  it  may  be  difficult  to  distinguish 
it  from  the  stercoral  form,  as  here  the  gases  CO,,  CHj,  and  H2S,  pro- 
duced during  the  habitual  constipation,  may  bring  on  an  exaggerated 
peristalsis;  in  the  beginning  this  stercoral  diarrhea  is  not  associated 
with  enteritis. 

Nervous  diarrhea  has  four  prominent  etiologic  factors:  either  irrita- 
tion of  the  nerves  that  excite  peristalsis  or  paralysis  of  those  nerves 
which  inhibit  it;  irritation  or  excitation  of  the  peripheral  nerves  in 
the  wall  of  the  gut  itself,  and  increased  serous  exudate — a  sort  of 
angioneurotic  edema.  Nervous  diarrhea  is  most  usually  seen  in 
association  with  other  nervous  phenomena,  and  it  may  be  either  acute 
or  chronic  in  its  manifestations.  The  former  is  illustrated  by  those 
diarrheas  which  follow  intense  fear  or  sudden  fright;  the  latter  are 
seen  in  nervous  men  and  women  who  complain  at  the  same  time  of 
heat  and  cold  in  various  parts  of  the  body,  feehngs  of  fear  and  oppres- 
sion, accelerated  breathing,  cardiac  palpitation,  giddiness  and  vertigo, 
and  other  so-called  nervous  symptoms. 

The  diarrhea  in  these  nervous,  hysterical,  or  h>^ochondriacal 
subjects  is  often  accompanied  by  neuralgia  and  functional  disorders 
of  the  genito-urinary  organs.  The  number  of  stools  varies  from  one  or 
two  to  ten  or  twenty-five  in  twenty-four  hours.  The  stools  consist 
of  Hquid  intestinal  contents,  but  usually  contain  very  httle  mucus. 
This  is  a  good  diagnostic  point,  that  is,  the  absence  of  abnormal 
constituents  in  the  stool  and  the  presence  of  marked  nervous  symp- 
toms. It  may,  however,  Uke  persistaltic  unrest,  occur  in  those  who 
are  decidedly  not  nervous,  hysterical,  or  neurasthenic.  The  treatment 
of  nervous  diarrhea  is  essentially  that  of  the  underlying  causal  factor — 
neurasthenia.  This  embraces  the  well-known  methods  that  will  be 
considered  elsewhere  in  this  treatise.  The  diet  must  be  not  only 
that  which  is  appropriate  to  that  condition,  but  must  also  be  of  such 
nature  as  not  to  further  provoke  the  intestines  in  their  perverted  nerve 
control.  Milk  is  here  to  be  the  main  article  of  diet.  Eggs,  toast,  and 
scraped  meats  may  also  be  used.  Claret  or  Burgundy  may  be  used 
with  caution  and  may  prove  very  efficacious. 
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Opium,  calomel,  castor  oil,  and  sulphate  of  magnesia  are  practically 
the  only  drugs  worth  considering  in  treating  a  case  of  this  form  of 
diarrhea.  Later  in  the  case,  when  the  more  exacting  symptoms  have 
been  somewhat  controlled,  then  tannigen,  salol,  or  bismuth,  still  com- 
bined with  some  opium  derivative,  as  codein,  heroin,  or  dionin,  will 
produce  the  best  results. 

Angioneurotic  Edema  of  the  Intestine 

Acute  local,  acute  circumscribed,  or  angioneurotic  edema,  a  disease 
characterized  by  the  sudden  onset  in  various  regions  of  edematous 
swelhngs,  more  or  less  limited  in  extent  and  of  transient  duration, 
has  been  described  in  medical  literature  for  some  time,  more  particu- 
larly by  Barlow,  Quincke,  Lucke,  Osier,  Jamieson,  Graham,  W.  A. 
Edwards,  and  others.  Only  recently,  however,  has  this  disease  been 
observed  in  the  intestinal  tract,  when  it  produces  symptoms  which  are 
extremely  difficult  of  interpretation.  We  agree  with  Cohnheim  that 
we  have  to  do  here  with  clinical  facts  and  observations  which  urgently 
call  for  scientific  investigation,  and  that  we  possess  but  extremely 
scanty  material  for  an  adequate  explanation  of  neurotic  edema.  I  will 
cite  one  example  from  the  Hterature  to  make  the  matter  more  clear. 
Harrington*  had  charge  of  a  young  single  woman,  aged  twenty-six, 
whose  initial  symptoms  strongly  suggested  gall-stones.  For  many 
years  this  woman  had  attacks  of  swelhng  of  the  hands;  during  the 
last  few  years  they  occurred  every  few  weeks,  and  involved  also  the 
hands  and  the  elbows.  The  face  and  trunk  were  also  sometimes 
involved.  Finally  attacks  of  abdominal  cohc  appeared,  and  one  of 
these  attacks  was  so  severe  that  laparotomy  was  performed.  An 
interesting  condition  was  revealed.  At  a  point  within  a  short  distance 
of  the  ileocecal  valve  a  cylindric  involvement  of  the  ileum  2^/2  inches 
long  was  seen,  which  entirely  surrounded  the  gut,  increasing  the  bowel 
circumference  to  twice  its  normal  size.  The  swelhng  was  in  the  bowel 
wall,  elastic  to  touch.  There  was  no  distention  above  or  below  the 
lesion,  which  was  an  angioneurotic  edema  of  the  bowel  wall.  Nothing, 
of  course,  was  done  to  the  bowel;  the  incision  was  simply  closed  up 
and  she  had  a  smooth  convalescence. 

Gastro-intestinal  disturbances,  severe  cohc,  pain  and  nausea,  and 
sometimes  vomiting  are  usual  concomitants  of  all  attacks  of  angio- 
neurotic edema,  no  matter  what  part  of  the  body  is  attacked,  but 
the  direct  demonstration  of  Harrington's  case  is  most  instructive  and 
interesting.  The  treatment  is  absolutely  unsatisfactory.  There  is 
little  to  do  and  the  disease  usually  resists  all  our  efforts  at  amehoration. 
The  associated  conditions  of  nervousness  or  anemia  may,  of  course, 
receive  appropriate  treatment.  Osier  thinks  that  improvement  may 
follow  the  use  of  large  doses  of  strychnin  and  the  prolonged  use  of 
nitroglycerin.  Neither  of  these  drugs  has  produced  any  appreciable 
permanent  effect  in  my  hands. 

*  Boston  Med.  and  Surg.  Jour.,  March  30,  1905. 
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Enterospasm 

Ehrman's  studies  seem  to  show  that  the  longitudinal  muscular 
layer  of  the  intestine  is  innervated  by  excito-motor  fibers  of  the  splan- 
chnic nerve,  and  by  inhibitory  fibers  in  the  vagus.  The  circular 
muscle  is  in  turn  innervated  by  excito-motor  fibers  in  the  vagus  and 
by  inhibitory  fibers  of  the  splanchnics.  When  simultaneous  tonic 
contraction  of  the  longitudinal  and  the  circular  muscle  of  the  intestine 
occurs,  the  condition  known  as  enterospasm  exists. 

Normally  these  contractions  alternate  one  with  the  other,  and  thus 
peristalsis — normal  peristalsis — is  maintained.  It  is  their  simultane- 
ous action  that  produces  the  disease  under  consideration.  The  disease 
must  be  due  either  to  an  increase  in  the  irritabihty  of  fibers  of  both 
vagus  and  splanchnic  which  cause  the  intestinal  muscularis  to  contract, 
or  contrariwise,  to  decreased  function  of  both  sets  of  inhibitory  nerves. 

The  motor  impulses  are  always  stronger  than  the  inhibitory. 
Hence  we  see  that  the  differentiation  of  enterospasm  from  coHc  is  a 
difficult  matter,  and  can  be  done  with  certainty  only  when  pain  is 
absent,  and  it  is  not  often  absent. 

The  enterospasm  may  involve  the  entire  intestinal  tract  or  single 
and  isolated  segments  may  be  attacked;  the  latter  is  the  usual  mani- 
festation. There  is  always  stool  retention  in  either  form  of  the  disease, 
and  the  fecal  mass  shows  the  same  changes  that  are  observed  in  stenosis 
and  inanition. 

Proctospasm  may  comphcate  enterospasm.  It  must  be  re- 
membered that  enterospasm  is  a  diseased  condition  about  which  little 
that  is  definite  and  positive  is  known.  Indeed,  an  authority  as 
rehable  as  Nothnagel  thinks  that  enterospasm  is  not  sufficiently 
distinct  from  hysteria,  hypochondria,  or  neurasthenia  to  merit  separate 
classification.  Hemmeter,  on  the  other  hand,  has  this  to  say:  ''While 
primary  spastic  conditions  of  the  muscularis  are  indeed  very  rare,  there 
is  no  doubt  in  my  mind  that  they  do  occur;  at  least,  I  have  had  an 
opportunity  to  observe  three  cases  on  different  occasions,  which  after 
most  critical  study  I  could  not  consider  in  any  other  Hght  than  that 
of  functional  enterospasm." 

In  one  of  the  writer's  cases  the  enterospasm  seemed  to  be  due  to 
hyperchlorhydria,  as  a  relief  of  that  condition  cured  the  enterospasm. 
In  another  case  a  pyloroplastic  operation,  after  the  method  of  Heincke 
and  MikuHcz,  relieved  the  enterospasm  somewhat,  but  the  patient 
occasionally  has  attacks  still.  At  the  operation  nothing  whatever 
abnormal  could  be  detected  in  the  abdomen  or  pelvis. 

We  do  know  that  the  more  usual  form  of  enterospasm,  that  which 
is  confined  to  single  sections  of  the  large  intestine,  is  generally  seen 
in  nervous,  irritable  women  who  are  the  subjects  of  hysteria  and  neur- 
asthenia, and  particularly  in  those  who,  in  addition,  have  uterine 
disorders;  this  combination  is  its  selective  habitat.  Given  this  com- 
bination, an  irritant  of  the  intestine  may  set  up  an  enterospasm;  it 
follows  irritant  foods  or  drastic  purges. 

In  men  it  is  also  seen  among  those  who  are  neurotic  and  among 
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artisans  who  suffer  from  chronic  lead-poisoning.  Hemmeter  adds  as 
another  cause  the  first  stage  of  basal  meningitis  and  other  diseases  of 
the  central  nervous  sj'stem  where  pressure  is  exerted  on  the  pons 
and  medulla  oblongata.  Some  of  the  cases  in  both  men  and  women 
are  seen  as  either  concomitants  or  sequels  of  coKtis.  The  latter 
may  be  either  the  cause  or  the  effect.  We  hardly  have  to  do,  in  this 
section,  with  the  enterospasm  that  is  seen  to  accompany  basilar  men- 
ingitis or  other  diseases  of  the  central  nervous  system,  in  which  the 
boat-shaped  abdomen  is  seen,  but  rather  with  that  form  in  which 
a  smaller  section  of  the  gut  is  involved  and  the  trough-hke  abdomen 
is  not  seen. 

The  spasm  may  be  so  intense  as  almost  completely  to  obliterate  the 
lumen  of  the  intestine,  and  the  gut-wall  above  the  spasm  may  become 
greatly  distended  with  gas  and  feces.  The  alternating  contractions 
of  the  circular  and  longitudinal  muscularis  have  ceased  and  marked 
stool  retention  is  the  result;  this  is  the  so-called  spastic  constipation. 
The  suprastenotic  loops  may  contain  great  masses  of  feces  for  days,  and 
if  proctospasm  coexists  evacuations  do  not  occur.  The  stools  are 
flattened  bands  or  small  rat-tail  cyHnders,  or  they  may  resemble  sheep 
dung.     When  retained  a  long  time,  they  are  dark  brown  in  color. 

Pain  almost  always  accompanies  enterospasm,  but  it  is  not  of 
special  aid  in  diagnosis.  Its  seat  is  variable  and  may  be  widely  dis- 
tributed over  the  entire  abdomen.  It  is  usually  relieved  by  copious 
fecal  evacuations,  but  soon  returns. 

The  diagnosis  of  the  circumscribed  form,  the  only  form  that  we 
shall  consider,  is  often  very  difficult.  The  history  will  help  us,  and 
if  we  pay  due  regard  to  the  nervous  and  hysterical  elements  of  the 
case,  the  diagnosis  can  usually  be  made. 

Strouss's  case*  closely  simulated  stenosis  of  the  intestine;  twice 
it  so  closely  resembled  intestinal  obstruction  that  ceHotomy  was  done, 
but  no  stenosis  was  found.  Later  the  patient,  a  man  aged  twenty-nine, 
had  an  e\ddent  hysteric  attack  with  anesthesia,  aphasia,  abasia,  and 
other  hysterical  symptoms;  the  meteorism  and  enterospasm  entirely 
disappeared  during  this  hysteric  storm. 

While  the  chsease  is  obstinate  and  troublesome,  its  prognosis  is 
as  good  as  the  general  underlying  causative  condition — either  hysteria 
or  neurasthenia. 

Diagnosis. — The  cecum  and  sigmoid  are  the  chief  sites  of  spastic 
contractions.  The  spasmodic  contraction  of  the  intestinal  muscularis 
occurs  at  intervals.  The  duration  is  variable;  an  attack  may  last  a 
few  weeks  or  but  a  few  hours,  but  with  frequent  or  more  or  less  pro- 
tracted interruptions.  The  intestines  are  atonic.  It  would  seem 
that  atony  is  the  base  from  which  the  spasm  develops.  In  neurasthenia 
the  development  of  a  spasm  of  the  automatic  musculature  from 
an  atonic  intestine  is  seen  very  frequently. 

Many  of  these  patients  feel  these  spasmodic  contractions  of  the 
intestines  as  an  oppressive  or  unpleasant  sensation  in  the  abdomen; 

*  Berlin,  klin.  Woch.,  Sept.  19,  1898. 
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this  sometimes  increases  to  a  colic.  The  spastic  contractions  of  the 
musculature  are  by  some  felt  as  low  down  as  the  rectum  or  anus.  In 
some  of  these  patients  contracted  intestinal  knots,  especially  in  the 
right  and  left  portions  of  the  lower  abdomen,  are  palpable  and  visible. 

Sometimes  we  are  able,  either  continuously  or  temporarily,  to  feel 
sausage-shaped  enlargements  about  the  size  of  one's  finger,  which 
are  easily  moved  to  and  fro,  of  elastic  consistency,  and  often  exquisitely 
sensitive  to  pressure.  If  this  syndrome  is  confined  to  the  cecal  region, 
which  is  often  the  case,  it  may  give  rise  to  confusion  with  other  sensa- 
tions of  resistance  in  this  region,  and  give  us  some  trouble  to  differen- 
tiate between  this  spastic  condition  and  chronic  subacute  appendicitis. 
Unless  great  care  is  exercised  a  prognosis  which  is  altogether  too  grave 
may  be  given.  Rectal  exploration  affords  great  aid  in  just  these  cases, 
as  the  spasm  is  also  apt  to  involve  the  sphincters,  and  the  finger  may 
be  convulsively  grasped  by  the  spastic  sphincters;  indeed,  in  some 
cases  the  spastic  condition  may  be  Umited  to  this  inferior  segment  of 
the  intestinal  tract. 

Treatment. — Here,  as  in  the  other  neuroses  of  the  intestine,  the 
general  nervous  system  must  receive  careful  attention.  But  the 
patient  will  demand  immediate  relief  from  pain,  and  probably  it  will 
be  necessary  to  commence  by  giving  morphin,  or  at  least  some  opium 
derivative.  If  the  relief  thus  afforded  does  not  cause,  or  better  allow, 
a  fecal  movement,  we  should  endeavor  to  secure  an  evacuation  by 
some  mild  laxative  or  purgative.  Of  these,  perhaps  the  best  is  castor 
oil  or  an  oil  enema,  which  often  is  most  efficacious.  Active  purgation 
is  distinctly  contraindicated,  as  are  massage  and  perhaps  electricity — 
certainly  not  the  faradic  current.  The  galvanic  current,  mild,  may 
do  some  good;  perhaps  not.  Hemmeter  recommends  Priessnitz 
bandages  at  night ;  they  will  do  some  good  to  many  patients.  Most  of 
these  people  will  find  comfort  in  hot  apphcations  to  the  entire  abdomen. 

Accepting  as  we  do  the  statements  of  Westphalia,  of  St.  Peters- 
burg, and  Senger,  of  Vienna,  that  the  spasm  develops  from  atony  of 
the  muscularis,  then  we  must  refrain  from  all  that  will  excite  this 
atonic  condition  and  spastic  contractions  with  pain.  Our  efforts 
must  be  directed  to  an  amehoration  or  improvement  of  the  irritating 
condition  and  to  calming  the  excited  nerves. 

The  warm  bath,  either  sitz  or  general,  at  a  temperature  of  ioo°  F. 
to  112°  F.,  and  maintained  for  fifteen  to  twenty  minutes,  is  a  valuable 
procedure.  Hot  abdominal  compresses  will  ease  pain  and  reheve  the 
spasm.  The  patient  may  be  allowed  to  decide  whether  these  are  to 
be  dry  or  moist.  Warm  enemas  of  olive  or  raw  Hnseed  oil,  given  in 
the  knee-chest  position,  are  often  most  grateful  and  efficacious,  particu- 
larly if  there  is  prolonged  retention  of  the  oil. 

A  tropin  or  belladonna  will  prove  to  be  the  best  antispasmodic; 
the  latter  may  be  used  in  suppository  with  advantage — doses  of  i  to 
iK  grains  of  the  extract  of  belladonna  two  or  three  times  a  day.  It 
distinctly  diminishes  any  tendency  to  spasm  of  the  muscular  coats. 

The  diet,  in  our  experience,  should  be  as  bland  as  possible,  although 
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some  good  authorities  advise  coarse  foods.  It  is  hardly  necessary  to 
add  that  simple  and  easily  digested  food  should  alone  be  allowed 
these  patients.  The  food  which  irritates  the  least  will  be  the  best. 
We  can  allow  these  patients  the  free  use  of  milk,  all  sorts  of  wheaten 
bread  made  from  fine  flour,  greens  without  husks  or  shells,  and  cooked 
fruits,  soups  and  broths,  and  tender  meats.  The  foods  which  are 
especially  to  be  denied  are  coffee,  spices  or  pepper,  mustard,  acids, 
vinegar  or  acid  foods  in  general,  alcohol,  pastry,  cakes,  cabbage, 
cucumbers,  celery,  radishes,  cheese,  and  carbonated  drinks,  as  beer, 
vichy,  seltzer,  or  soda  water. 

Above  all,  these  patients  should  not  rest  in  bed,  as  in  this  w^ay  the 
primary  causal  atrophy  is  increased.  Exercise  in  the  fresh  air  is 
essential  to  render  our  curative  eff'orts  at  all  certain.  In  those  who 
are  intensely  neurasthenic  or  hysterical  the  fattening  cure  is  alone 
indicated. 

The  value  of  Massage,  as  appHed  to  enterospasm,  colic,  and  en- 
teralgia,  is  still  a  moot  question.  We  ourselves  feel  that  it  has  a  place 
in  the  therapeusis  of  these  conditions.  The  main  cause  of  atony  and 
dilatation  is  the  fatigue  toxin.  During  the  period  of  rest  antitoxins  are 
generated  by  the  fatigue  toxins,  which  neutralize  the  action  of  the 
former.  As  the  toxins  of  fatigue  are  not  dialyzable,  but  remain 
where  formed,  massage  or  gentle  rubbing  will  hasten  the  union  of  the 
antitoxin  with  the  toxin,  and  recovery  from  fatigue  will  result. 
The  abdominal  circulation  plays  an  important  part  in  atony  of  the  in- 
testine, as  venous  blood  aids  fatigue.     Here  again  massage  has  a  place. 

Intestinal  Paralysis 

Intestinal  paralysis  will  be  more  fully  considered  in  the  section  on 
"Intestinal  Obstruction  and  Occlusion,"  but  it  also  finds  a  place  under 
"Intestinal  Neuroses,"  and  we  shall  so  consider  it. 

Of  course,  the  most  frequent  and  most  usual  cause  for  intestinal 
paralysis  is  peritonitis,  which  may  be  either  general  or  circumscribed. 
It  is  then  due  to  serum  infiltration  of  the  muscular  layer  of  the  gut; 
but  the  paresis  may  occur  in  a  peritoneal  infection  without  exudation, 
as  shown  by  Ohlshausen  and  Riechel.  The  latter  regards  the  path- 
ology as  a  toxemia  of  the  muscular  layer  or  of  its  nervous  apparatus 
by  the  products  of  bacteria.  Intestinal  paralysis  is  really  a  symptom 
or  a  resultant  of  conditions,  and  these  conditions  may  be  disease 
either  of  the  intestine  itself  or  of  the  other  organs  within  the  abdominal 
cavity;  for  example,  it  is  seen  in  all  forms  of  stenosis,  occlusion,  or 
obstruction  of  the  bowels,  in  enteritis  with  ulceration,  tuberculosis, 
typhoid  fever,  and,  as  already  said,  in  peritonitis.  It  occurs  also  in 
those  abdomens  that  have  been  subjected  to  extensive  surgical  manipu- 
lations and  handhng  of  the  internal  serosa  without  peritonitis  or  infec- 
tion; this  seems  to  be  a  pure  nervous  inhibition.  In  the  so-called 
secondary  paralysis  of  the  intestines — that  is,  those  cases  in  which  the 
paralysis  follows  one  or  other  of  the  conditions  already  mentioned — 
its  etiology  is  usually  first  an  increased  and  tumultuous  peristalsis, 
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which  is  followed  by  exhaustion  and  paralysis  of  the  muscularis.  If 
this  lasts  for  a  long  time,  the  paresis  is  permanent,  and  hyperdistention 
may  become  so  marked  and  the  accumulation  of  feces  so  enormous 
that  the  intestinal  lumen  becomes  obliterated  by  condensed  fecal 
masses;  a  condition  styled  coprostatic  obstruction  then  exists.  The 
acute  surgical  paralysis  of  the  intestine  has  a  different  clinical  picture; 
it  usually  sets  in  suddenly  without  primary  increase  in  peristalsis,  and 
is  seen  in  general  peritonitis  and  injuries  of  the  gut-wall  itself,  as 
hernial  protrusions  and  abdominal  operations. 

Besides  the  diseases  confined  to  the  abdominal  segmicnts  of  the 
body,  paralyses  of  the  intestine  are  seen  in  spinal  and  cerebral  diseases, 
as  meningitis,  myehtis,  tabes,  cerebral  tumor  growths,  and  in  hypo- 
chondriacs, hysterics,  and  melancholies. 

Long-continued  intestinal  paralysis  offers  but  httle  hope  that  the 
muscularis  will  regain  its  function.  In  some  of  these  cases  in  which 
we  are  able  to  remove  the  cause  and  to  rid  the  intestine  of  decomposed 
feces  and  gases  the  intestinal  muscularis  will  regain  a  fair  amount  of 
tone;  this  may  be  true  even  if  the  lumen  is  diseased  at  a  single  point. 

Treatment.— As  in  all  secondary  diseases,  the  underlying  disease 
must  first  claim  our  attention.  If  this  permits  of  successful  treatment, 
the  paralyses  will  be  readily  reheved  by  electricity  and  massage.  The 
intestinal  tract  should  be  swept  clean  by  copious  enemas  and  main- 
tained in  a  cleanly  state,  but  drastic  purges  are  absolutely  contra- 
indicated.  Strychnin  in  combination  with  aloin  and  belladonna  is  a 
valued  combination.  Cascara  sagrada  will  prove  of  great  value  after 
the  intestinal  canal  has  been  cleared  of  accumulated  fecal  masses. 
It  should  be  administered  over  a  long  space  of  time.  It  may  be  used 
as  the  fiuidextract  of  cascara  sagrada,  aromatized  (assayed),  or 
cascara  cordial  or  cascara  evacuant — all  made  by  prominent  firms  in 
the  United  States  and  all  about  equally  reliable. 

Paralysis  of  the  sphincters  hardly  comes  within  the  scope  of  this 
article,  as  it  is  always  a  secondary  disease,  and  is  seen  after  long- 
continued  rectal  diseases,  when  at  first  spastic  contraction  of  the 
sphincters  is  maintained  long  enough  to  lead  to  fatigue  and  ultimate 
complete  paralysis  of  the  muscularis.  In  diseases  of  the  brain  and 
spinal  cord  the  paralysis  is  of  purely  nervous  origin  and  occurs  without 
anatomic  alteration  in  the  intestine,  and  here  alone  can  it  be  classed 
as  a  neurosis.  If  it  is  due  to  an  incurable  disease,  the  prognosis  is, 
of  course,  unfavorable;  but  if  due  to  a  neurotic  state  or  exhaustion, 
it  may  be  reheved  or  cured  by  appropriate  treatment. 

Treatment.— Again  must  the  cause  be  removed,  if  possible.  The 
intestine  must  be  kept  free  from  fecal  accumulations,  preferably  by 
enemas.  The  rectum  must  not  be  allowed  to  become  a  fecal  reservoir. 
If  constant  urination  with  severe  straining  exists,  the  catheter  must 
be  used  frequently.  Electricity,  massage,  and  the  hypodermatic  use 
of  strychnin  are  about  the  only  therapeutic  measures  which  offer  hope 
of  relief. 

Enemas  of  cold  water  or  astringents,  tannin,  quassia,  oak  bark,  or 
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sulphate  of  iron,  may  do  good  in  some  cases.  In  other  cases  the  actual 
cautery  may  be  appKed,  four  to  six  narrow  lines  being  made  in  the 
long  axis  of  the  gut  from  the  skin  margin  along  the  mucosa  from  i  to 
i^  inches. 

A  method  that  has  been  useful  in  our  hands  is  to  excise  wedge- 
shaped  strips  from  the  margin  of  the  anus,  including  a  little  mucous 
membrane.  The  face  of  the  wedge  is  at  the  anus.  The  edges  of  the 
wound,  when  brought  together  and  allowed  to  contract,  will  support 
the  sphincters  and  assist  in  retaining  bowel  contents. 

SENSORY  NEUROSES 

Under  this  term  is  comprised  the  states  known  as  intestinal 
neuralgia,  intestinal  anesthesia,  and  intestinal  paresthesia.  Only  the 
first  has  any  clinical  interest. 

They  are  all  due  to  either  an  increase  or  a  decrease  of  the  normal 
excitabiUty  of  the  sensory  intestinal  ners-es.  Those  under  the  first 
heading — an  increase  in  the  normal  excitability — are  frequently  seen 
in  the  famihar  manifestation  of  colic  or  enteralgia  and  in  the  somewhat 
more  unusual  form  of  h^'pogastric  neuralgia.  Practically  the  only 
clinical  manifestation  of  anesthesia  of  the  intestine  that  can  be 
demonstrated  is  that  in  which  the  sensory  rectal  nerves  are  anesthetic 
from  either  spinal  cord  disease  or  long-continued  fecal  accumulations 
in  the  rectum;  this,  carried  to  its  final  degree,  also  involves  the  rectal 
sphincters,  both  internal  and  external. 

If  we  confine  ourselves,  as  heretofore  in  this  section,  to  a  considera- 
tion of  only  the  purely  neurotic  examples  of  the  disease,  we  must  again 
agree  with  Nothnagel  that  coHc  cannot  be  included  in  a  study  of  sen- 
sory neuroses  of  the  intestine,  as  it  is  a  secondary  condition  caused  by 
tetanic  intestinal  contractions.  It  is  a  demonstration  of  exaggerated 
excitability  of  sensory  intestinal  nerv-es.  The  same  authority  de- 
scribes two  forms:    neuralgia  ner\d  splanchnici  and  neuralgia  plexus 

mesenteric!. 

Intestinal  Neuralgia 

Intestinal  neuralgia  may  be  caused  by  pressure,  by  irritation  or 
functional  disturbances  of  the  nerves  or  their  centers,  or  it  may  ac- 
company a  general  neuritis.  Gant  has  seen  it  in  association  with 
alcohoHc  neuritis.  In  women  it  is  also  seen  in  association  with  other 
neuralgic  symptoms  and  in  those  who  are  anemic. 

It  may  arise  from  intestinal  irritants,  which  in  time  may  reach  the 
nerv^es  through  the  lumen  of  the  gut  or  through  the  general  circulation; 
hence  constipation  is  always  an  important  etiologic  factor  for  two 
reasons — first,  pressure  on  the  nerves  by  fecal  masses  and  the  gases  of 
decomposition,  and,  second,  the  pathogenic  micro-organisms  which, 
while  they  are  probably  always  present,  are  allowed  to  become  active 
and  irritating  from  fecal  stagnation.  This  fecal  toxemia  may  be 
considered  of  the  first  importance. 

When  the  neuralgia  is  low  down  in  the  intestinal  canal,  a  displace- 
ment of  the  coccyx  and  the  resultant  nerve  irritation  from  pressure 
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is  the  most  common  cause.     So  we  see  that  the  number  of  irritants 
which  may  cause  enteralgia  is  very  great. 

In  a  large  number  of  cases  faulty  diet,  either  in  quantity  or  quality, 
is  the  prime  cause.  Enteralgia  has  also  apparently  arisen  after  the 
ingestion  of  large  quantities  of  iced  drinks. 

Hemmeter  thinks  that  some  people,  or  indeed  some  famiHes,  have 
an  idiosyncrasy  toward  certain  foods  whose  ingestion  will  produce  an 
enteralgia.  These  are  fish,  oysters,  crabs,  fruits,  and  certain  vege- 
tables which  are  neither  harmful  nor  hard  to  digest,  and  which  agree 
with  most  people.  This  is  also  seen  in  purges  in  different  persons. 
We  ourselves  rather  prefer  to  consider  this  under  the  classification  of 
urticaria,  or  an  angioneurosis  of  the  intestinal  tract;  the  pain  here  is 
probably  due  to  vasomotor  disturbance  with  a  toxic  origin;  dilatation 
follows  spasm  of  the  vessels  and  results  in  effusion. 

The  symptomatology  of  an  enteralgia  which  is  a  pure  neurosis  is 
not  typical,  because  it  is  usually  a  symptom  of  a  basal  disorder,  as 
neurasthenia,  hysteria,  or  lead-poisoning.  Its  cHnical  picture  will 
vary  with  its  causative  factors;  a  faulty  diet  will  give  its  usual  poison- 
ing manifestations,  as  will  also  stercoral  colic,  or  chronic  lead-poison- 
ing. Its  main  symptoms  will  always  be  pain,  increasing  in  severity 
from  a  comparatively  mild  onset.  These  pains  are  usually  stabbing, 
griping,  or  twisting,  and  are  centered  about  the  umbihcus,  radiating 
toward  the  back  and  groin  and  into  the  testicles  or  ovaries. 

The  pain  is  of  all  degrees,  and  may  culminate  in  excruciating  agony, 
the  patient  looking  shocked,  sweating  heavily,  with  anxious  expression 
and  cold  extremities.  Pressure  often  reheves  this  pain;  hence  the 
well-known  doubled  up  position  that  these  patients  so  often  assume. 
If  there  is  great  gaseous  distention,  however,  pressure  may  increase 
the  pain. 

Spastic  contractions  of  the  intestines  occur  frequently,  and  are 
sometimes  visible  and  sometimes  audible.  If  the  contractions  persist, 
as  in  lead-poisoning,  the  famihar  boat-shaped  abdomen  is  seen.  The 
abdomen  may  be  unequally  and  irregularly  distended  from  gaseous 
distention  and  stagnant  feces. 

The  diagnosis  presents  some  problems  if  we  endeavor  to  differenti- 
ate a  neurosis  pure  and  simple — that  is,  a  primary  enteralgia — from  a 
secondary  cohc,  in  the  sense  that  Nothnagel  uses  the  term.  But  with 
us  in  this  treatise  the  differential  diagnosis  is  not  especially  essential, 
as  the  treatment  is  identical. 

Mucous.  Colic 

Mucous  cohc  is  a  manifestation  of  perverted  secretory  and  absorp- 
tive functions  of  the  intestinal  mucosa.  It  is  a  general  disease  in 
which  there  is  an  abnormal  secretion  of  mucus  from  the  whole  internal 
surface  of  the  alimentary  canal.  The  fact  that  many  different  names 
and  many  etiologic  factors  have  been  advanced  to  designate  the  train 
of  symptoms  and  explain  the  pathology  of  the  disease  serves  to  show 
that  as  yet  there  is  not  an  entire  consensus  of  opinion  as  to  the  proper 
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classification  of  this  condition.  In  my  writings  for  the  last  twenty 
years  I  have  preferred  and  used  the  term  mucous  disease  and  mem- 
branous enteritis.*  As  the  term  "mucous  coUc"  simply  uses  the 
principal  symptom  as  a  designating  title,  it  adds  nothing  to  our  knowl- 
edge. 

The  disease  may  be  considered  as  a  symptom-complex,  character- 
ized by  recurring  attacks  of  abdominal  pain  with  the  discharge  of 
mucous  masses,  often  peculiarly  shaped,  and  sometimes  almost  a 
complete  cast  of  the  intestine,  accompanied  by  fever  and  reheved  by 
the  passage  of  these  masses  or  tubes  of  mucus. 

The  most  varied  and  opposite  etiologic  factors  have  been  adduced 
in  endeavoring  to  arrive  at  a  true  understanding  of  the  causative 
agents  in  producing  the  condition  variously  styled  tubular  diarrhea 
or  pseudomembranous  enteritis,  whose  synonyms  are  legion.  It  is 
probable  that  under  the  influence  of  obscure  causes  the  toxins  secreted 
by  certain  bacteria  penetrate  with  the  blood  and  produce  the  changes 
in  the  intestinal  canal  that  manifest  themselves  in  the  formation  of 
false  membranes.  The  membranes  mainly  consist  of  true  mucin; 
fibrin  is  not  found,  but  they  may  contain  fat  or  soapy  material. 

Most  cases  occur  in  young  adult  females  who  are  hysterical  or  of  a 
neurotic  or  nervous  disposition.  Eighty  per  cent,  of  the  recorded 
adult  cases  are  in  women.  The  disease  accompanies  and  sometimes 
seems  to  be  a  part  of  the  diseases  of  the  genital  tract  or  of  the  intes- 
tinal or  nervous  systems.  Most  cases  give  a  history  of  antecedent 
dyspepsia  and  constipation  alternating  with  diarrhea  in  addition  to 
/I  the  so-called  pelvic  symptoms  of  women.  It  may  follow  typhoid 
fever,  enteralgia,  hemorrhoids,  the  infectious  diseases,  particularly 
measles  and  scarlatina,  and  more  particularly  pertussis,  and  the  abuse 
of  drugs,  notably  podophylhn  and  mercury. 

We  have  thought,  and  so  taught  our  classes  for  many  years,  that 
the  true  etiology  of  the  disease  is  to  be  found  in  disorder  of  the  nerves 
which  preside  over  the  nutrition  and  secretions  of  the  intestines;  the 
gangUonic  nerves  of  the  intestines  are  at  fault,  but  its  cause  may  be 
sought  for  in  vain. 

This  view  is  indorsed  by  Nothnagel,  who  also  agrees  with  me  that 

*  In  order  that  the  reader  may  not  be  confused  and  may  understand  the  disease  of 
which  I  treat  I  append  a  portion  of  the  host  of  synonyms  under  which  the  disease 
appears  in  medical  writings:  Pellicular  colitis;  intestinal  cast;  pseudo-membranous 
enteritis;  intestinal  desquamative  catarrh;  mucous  disease;  chronic  muco-colitis; 
chronic  cramps  of  the  intestine;  chronic  pellicular  inflammation  of  the  intestinal  mucous 
membrane;  fibrinous  diarrhea;  follicular,  duodenal,  or  colonic  dyspepsia;  chronic  pseudo- 
membranous gastro-enteritis;  tubular  looseness;  tubular  exudation;  casts  of  the  in- 
testine; mucous  or  gelatinous  diarrhea;  mucous  casts;  hypochondriasis  pituitosa;  chronic 
exudative  enteritis;  diarrhea  febrilis;  paraphexin  rheumatica;  mucositas  intestinalis 
colloides;   mucous  disease  of  the  colon. 

French:  Enterite  interstitille;  enterite  pseudomembraneuse;  colique  glaireuse; 
concutiones  gelatineformes  intestinales;  diarrhee  glutineuse;  enterite  glaireuse;  herp6- 
tide  exfoliatrice;  colite  seche;  dysentery  du  colon  transverse;  enterite  mucino-mem- 
braneuse;  concretions  muqueses  membraniformes  de  I'intestin. 

The  German  writers  have  also  adopted  their  peculiar  nomenclature.  Walter,  in 
1885,  wrote  upon  "Enteritis  Membranacea"  (Von  Leyden,  Deutsch.  med.  Wochenschr., 
1882.  Bd.  xvi);  Nothnagel,  in  1884,  upon  "Colica  Mucosa,"  and  others  have  written 
of  the  disease  under  other  names. 
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the  neurasthenia  that  accompanies  the  disease  so  often  is  in  fact  the 
cause  of  it,  a  statement  further  indorsed  by  many,  notably  Harrison, 
King,  Osier,  Weigert,  and  Westphalen.  It  has  been  charged  that 
those  of  us  who  believe  in  this  pathology  get  over  the  difficulty  that 
the  disease  is  sometimes  found  associated  with  definite  lesions  of  the 
colon  by  putting  these  cases  in  another  class  and  calhng  them  secon- 
dary colitis,  or  by  some  other  designation.  Now,  this  is  exactly  what  I 
have  been  contending  for  for  more  than  twenty  years,  namely,  that 
there  is  a  disease  of  the  colon  whose  pathology  is  that  of  a  disease  or 
disorder  of  the  nerves  that  preside  over  the  nutrition  and  secretion  of 
the  colon,  without  demonstrable  lesions  in  the  colon  itself. 

It  is  but  fair  to  say  that  Lockhart  Mummery,  Van  Noorden,  Boas, 
and  Tuttle  continue  to  maintain  that  the  condition  is  always  a  true 
colitis  with  definite  lesions  in  the  colon.  It  has  always  seemed  to  me 
that  the  confusion  that  has  arisen  is  due  to  the  fact  that  both  diseases 
exist,  that  both  are  mucous  cohtis,  but  that  their  etiology  and  pathol- 
ogy are  different,  one  being  the  result  of  abnormal  nerve-supply,  and 
the  other  the  result  of  lesions  within  the  colon  itself. 

More  definite  knowledge  is  coming  to  us  from  subjecting  the  cases 
to  surgical  relief,  when  the  interior  of  the  colon  may  be  examined  in 
situ;  aid  in  the  diagnosis  has  also  been  given  us  by  the  electric  sig- 
moidoscope. As  time  goes  on,  with  improved  methods  of  diagnosis 
more  of  the  cases  will  have  a  definite  lesion  in  the  colon  as  their  pathol- 
ogy, and  less  will  come  under  the  classification  of  deficient  nervous 
control;  perhaps  the  latter  classification  will  entirely  pass  away. 
The  disease  is  so  rarely  fatal  of  itself  that  the  opportunity  to  make  a 
post-mortem  examination  does  not  often  present  itself.  In  the  two 
that  1  made  some  years  ago,  and  which  have  been  extensively  quoted 
in  the  Hterature,  there  were  no  demonstrable  lesions  in  the  colon. 

The  disease,  therefore,  seems  to  divide  itself  under  two  headings: 
First,  cases  in  which  the  passage  of  the  membrane  is  accompanied  by 
all  the  symptoms  and  concomitants  of  enteritis  or  enterocohtis  in 
their  acute  or  chronic  forms;  and  second,  cases  in  which  the  passage 
of  the  membrane  is  about  the  most  prominent  symptom,  the  other 
concomitants  being  absent  or  but  comparatively  mildly  in  evidence — 
these  are  the  most  unusual  cases.  The  passage  of  the  casts  is  usually 
paroxysmal,  accompanied  by  abdominal  pain,  tenesmus,  and  nervous 
disturbances,  and  is  preceded  or  followed  by  digestive  disturbances. 
Those  who  are  the  subjects  of  mucous  colitis  often  have  enteroptosis 
achylia  gastrica.  The  motor  function  of  the  stomach  is  not  apt  to  be 
diminished;  in  some  it  is  excessive,  and  possibly  hyperchlorhydria  may 
be  noted.  Abdominal  tenderness,  to  a  greater  or  lesser  degree,  almost 
always  exists,  and  is  generally  reheved  by  the  passage  of  the  mem- 
branes; blood  may  be  present  in  the  discharges,  although  this  is  un- 
usual and  rather  atypical.  At  this  time  the  bladder  will  usually  pre- 
sent some  symptoms;  in  fact,  almost  invariably,  should  the  disease 
occur  in  a  female  where  manifestations  of  uterine  disorders  are  present. 

These  patients  do  not  lose  the  normal  contour  of  the  body,  but 
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present  some  evidences  of  malnutrition.  They  may  have  from  time 
to  time  eruptions  of  furuncles  or  carbuncles,  sore  mouth,  or  herpes 
of  the  genitals,  and  an  irritable  nervous  system.  Emaciation  is 
rarely  a  marked  symptom;  this  almost  complete  lack  of  emaciation 
persists  throughout  the  disease,  notwithstanding  the  amount  of  matter  / 
passed  out.  / 

The  number  of  paroxysms  and  the  duration  of  the  attack  are 
variable.  Some  patients  can  foretell  an  attack  with  remarkable 
accuracy  by  certain  symptoms  which  they  have  learned  to  know 
always  precede  a  paroxysm,  as  chilblains,  blueness  of  the  nails,  and 
tingling  or  pain  at  the  finger- tips.  A  person  the  subject  of  this  disease 
may  suffer  but  one  attack  in  a  year,  or  one  a  month;  or,  on  the  other 
hand,  the  paroxysms  may  be  continuous,  or  nearly  so.  In  the  more 
chronic  cases  there  may  be  an  almost  constant  sequence  of  symptoms. 
We  mus-t  bear  in  mind  that  these  patients  are  usually  dyspeptic,  and 
suffer  more  or  less  constantly  from  abdominal  distress  and  constipa- 
tion. Just  before  an  attack  the  abdominal  distress  becomes  actual 
pain,  and  is  usually  referred  to  the  region  about  the  umbilicus,  or  the 
tenderness  may  exist  over  the  entire  abdomen,  or,  again,  it  may  be 
deep-seated  and  only  demonstrated  by  careful  palpation.  Membranes 
are  not  found  in  each  stool  during  a  paroxysm,  as  a  rule,  but  a  single 
large  accumulation  is  generally  passed,  accompanied  by  pain  and 
tenesmus.  Some  cases  discharge  the  membrane  only  about  once  a 
week;  others  may  have  ten  or  a  dozen  membranous  stools  in  twenty- 
four  hours  during  the  paroxysms. 

Hemorrhoids,  prolapse  of  the  rectum,  diarrhea,  jaundice,  extreme 
thirst,  coated,  anemic,  and  fissured  tongue,  aphthous  ulcer  of  the 
mouth,  and  tonsillar  phagedena  have  all  been  noted  in  the  symptomat- 
ology of  the  disease,  either  as  direct  symptoms  or  as  concomitants. 

The  nervous  system  presents  many  and  varied  manifestations. 
The  hysterical  derangements  are  the  most  frequent  of  all  the  functional 
disturbances.  This  appKes  to  both  males  and  females  affected  with 
mucous  disease.  The  following  symptoms  have  been  noted  :  Neur- 
algia, hyperesthesia,  irregular  muscular  tremors,  paresis,  hysterical 
tetanus,  coma,  and  convulsions.  Transient  defects  in  vision,  tinnitus 
aurium,  and  diseased  sense  of  taste  are  all  among  the  recorded  symp- 
toms. 

Whitehead  notes  chorea  and  paralysis  in  children  (a  number  of 
cases  of  mucous  cohtis  have  been  recorded  in  children  about  the  tenth 
year  of  Kfe),  and  Copeland  has  observed  a  cataleptic  condition  follow- 
ing one  hysterical  outbreak  in  one  who  was  the  subject  of  mucous 
disease.  Mental  depression,  faulty  memory,  hypochondriasis,  and 
melanchoHa  may  be  exhibited  for  a  time,  to  be  followed  in  some  cases 
by  increased  mental  activity. 

The  association  of  this  disease  with  uterine  disorders  has  already 
been  noted.  A  simultaneous  discharge  may  take  place  from  the  blad- 
der and  the  bowel.  Cystitis,  strangury,  and  frequent  micturition 
may  cause  loud  complaint.     The  urine  presents  no  specific  alterations. 
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The  temperature  is  normal,  except  possibly  at  the  height  of  an 
attack. 

Macroscopic  and  Microscopic  Appearances  of  the  Membranes. — They 
are  for  the  most  part  made  up  of  opaque,  white,  solid  masses,  rounded 
or  flattened,  and  small  flocculent  pieces  of  semi-translucent  membrane. 
The  membranes  are  delicate,  and  are  handled  only  with  the  greatest 
difficulty  out  of  water.  Under  a  2-inch  objective  their  surfaces  are 
seen  to  be  composed  of  opaque  and  translucent  parts,  the  former 
apparent  as  rounded  ridges,  marking  off  the  latter  into  regularly 
arranged  hexagonal  or  polygonal  crypts.  The  crypts  are  still  visible 
under  a  higher  power,  but  are  not  well  defined.  These  appearances 
are  best  seen  in  the  small  flakes  of  membrane,  less  distinctly  in  the 
larger  masses,  and  not  at  all  in  the  finer  networks  that  are  sometimes 
passed.  These  masses  appear  to  be  due  to  the  formation  of  the 
mucous  and  epithehal  matter,  either  upon  the  surface  of  or  in  contact 
with  some  follicular  mucous  membrane. 

The  product  of  diseased  action  in  mucous  membranes  occurs  in 
three  varieties:  First,  a  clear,  jelly-Uke,  and  imperfectly  membranous 
substance;  second,  yellowish,  semi-opaque,  flaky,  and  usually  mem- 
branous; third,  yellowish- white,  dense,  opaque,  distinctly  membran- 
ous, tough  and  rather  adherent  to  the  subjacent  surface.  Osier  says 
that  in  cases  of  mucous  cohtis  intestinal  sand  may  be  passed  at  in- 
tervals for  months.  I  have  never  seen  it  passed  in  this  way,  nor  have 
I  ever  seen  it  associated  with  mucous  coHtis,  although  many  observers 
record  it  as  a  frequent  concomitant. 

The  diagnosis  presents  but  few,  if  any,  difficulties.  The  colon 
seems  to  be  generally  the  selective  site  of  the  disease.  This  is  not 
always  the  case,  however,  as  the  small  intestine  may  be  invaded, 
either  in  conjunction  with  the  colonic  deposit  or  entirely  independent 
of  it.  If  mistakes  arise,  they  are  due  more  to  the  carelessness  of  the 
observer  than  to  any  obscurity  in  the  signs  of  the  disease. 

I  have  known  the  membranes  to  have  been  considered  to  be  ascar- 
ides  lumbricoides,  or  the  white,  shining,  detached  pieces  to  have  been 
mistaken  for  segments  of  the  taenia  mediocanellata,  taenia  sohum,  and 
the  bothriocephalus  latus.  It  has  also  been  mistaken  for  fatty  dis- 
charges. In  puerperal  fever,  scarlatina,  pyemia,  and  tubercular 
disease  a  membrane  occasionally  forms  and  is  cast  off.  A  mass  of 
undigested  food  may  resemble  the  discharge  of  mucous  disease. 
Schubler  gives  a  plate  illustrating  pecuHar  branching  tubes,  passed 
per  rectum,  which  were  the  arteries  and  Kgaments  derived  from  the 
meat  diet  of  the  patient.  In  other  cases  the  mass  will  be  made  up 
entirely  of  yellow  elastic  tissues  which  are  derived  also  from  the 
tendons  in  the  meat  diet  of  the  individual.  Test  lavage  of  the  colon 
after  the  method  of  Kuhn,  which  may  allow  us  to  reach  the  cecum,  is 
often  of  great  diagnostic  aid. 

We  no  longer  believe  that  a  so-called  colon  tube  can  with  any  cer- 
tainty, by  the  usual  methods,  be  introduced  into  the  colon.  The  only 
way  to  introduce  it  correctly  is  through  the  sigmoidoscope.  :Mum- 
voL.  m— 26 
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mery  says  that  it  is  very  doubtful  whether  a  tube  can  be  passed  up  the 
bowel  for  more  than  6  inches  once  in  twenty  times,  and  the  so-called 
high  enema  given  with  a  long  tube  could  be  just  as  well  administered 
with  an  enema  nozzle — a  statement  with  which  I  am  absolutely  in 
accord. 

Prognosis. — The  prognosis  in  relation  to  cure  is  essentially  bad; 
most  cases  run  a  prolonged  and  tedious  course,  in  many  extending 
over  the  largest  part  of  adult  hfe.  The  disease  of  itself,  uncomph- 
cated,  rarely  or  never  proves  fatal;  the  recorded  cases  of  death  are 
totally  independent  of  the  mucous  affection. 

Treatment.— The  treatment  may  be  considered  under  three 
headings — the  prophylactic,  the  active,  and  the  treatment  of  the 
underlying  conditions  (neurotic). 

We  must  consider  the  treatment  which  is  appropriate  during  an 
interval  or  remission,  and  that  which  we  will  resort  to  during  an 
exacerbation.  The  treatment  during  an  attack  practically  resolves 
itself  into  the  rehef  of  pain.  This  should  be  accomphshed,  if  possible, 
without  the  use  of  opium,  on  account  of  its  constipating  effect.  A 
suppository  containing  codein,  heroin,  or  dionin  in  combination  with 
belladonna  will  often  suffice  if  accompanied  by  hot  apphcations  to 
the  abdomen.  In  other  cases,  however,  the  pain  will  be  too  severe  to 
be  thus  reheved,  and  we  will  be  compelled  to  resort  to  morphin,  which 
is  best  exhibited  in  a  small  dose,  hypodermatically,  in  combination 
with  heroin — j  grain  of  the  former  and  yV  grain  of  the  latter.  If  the 
patient  is  put  at  rest  in  bed,  much  smaller  doses  will  be  efficacious. 

Mummery  uses  belladonna  to  prevent  spasm  of  the  colon  in  the 
following  combination : 

I^.     Tinct.  hyoscyami OSS 

Tinct.  belladonnae Tijvj 

Sodffi  bicarb gr.  xx 

Tinct.  zingiberis itrxv 

Spts.  chloroformi ttJ-xx 

Aq.  menth.  pip ad.  5  j 

Misce.     One  ounce  three  times  daily. 

This  will  not  be  so  constipating,  but  we  must  administer  a  laxative 
at  the  same  time,  and  personally  I  prefer  in  these  cases  some  of  the 
standard  preparations  of  the  fluidextract  of  cascara  sagrada,  assisted 
later  by  a  colonic  washing  with  salt  solution.  It  is  important  to 
exclude  all  irritants,  as  soap,  glycerin,  and  the  like,  as  they  will 
produce  a  severe  enterospasm. 

During  the  interval  between  attacks  the  diet,  the  constipation,  the 
neurosis,  and  the  comphcations  must  all  receive  their  appropriate 
treatment.  Arsenic  in  full  doses  is  recommended,  and  may  do  good 
in  some  cases. 

The  Diet. — While  the  von  Noorden  diet  of  food  rich  in  dross, 
shells,  and  fine  seeds  is  theoretically  correct  to  reheve  constipation,  I 
have  never  found  it  apphcable  in  these  cases  of  mucous  disease;  it 
seems  to  aggravate  the  already  irritated  intestinal  tract  and  adds  to 
the  discomfort  of  the  patient.     Even  if  we  draw  the  hne  sharply 
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between  an  actual  enteric  catarrh  and  a  mucous  colic,  with  intact 
mucosa,  we  still  think  that  this  diet,  rich  in  indigestible  matter,  is 
inappropriate.  The  diet  may  be  along  the  Hnes  suggested  by  von 
Noorden,  whose  principles  are  absolutely  correct,  but  made  somewhat 
milder  and  less  irritating. 

The  appended  diet  table  is  one  that  I  have  had  printed  and  am 
accustomed  to  hand  to  these  patients.  It  should  be  explained  to  them 
that  we  wish  to  use  foods  that  leave  a  bulky  residue,  to  stimulate  the 
muscular  coat  of  the  intestines,  because  the  diet  is  rather  unattractive, 
and  it  requires  considerable  pluck  to  adhere  to  it,  year  in  and  year  out. 

Diet  List 

Patients  may  take: 

Soups:  Broths,  oyster  soup,  sorrel  soup,  soup  made  with  beer  or  wine 
with  grated  bread,  soups  made  from  fresh  herbs,  leaves,  or  roots. 

Fish:  All  kinds  boiled.  White  sorts  broiled.  Sardines  in  oil.  (Fish 
has  httle  influence  in  reHeving  constipation  and  is  introduced 
for  variety. 

Meats:  Most  kinds,  poultry,  game,  meat  fats,  meat  salad  and  jelly, 
ragout,  etc.     Amount  of  meat  to  be  Umited. 

Fats:   Butter  (large  amount),  ohve  oil,  cream. 

Farinaceous  Food:  Brown  and  graham  breads,  gingerbread,  oatmeal 
porridge,  bran  bread,  bran  pudding,  whole  meal  bread,  corn 
bread,  German  breads  made  with  sugar,  raisins,  and  currants, 
fruit  cake,  pudding,  bread  pudding  with  fruit  sauce. 

Vegetables:  Most  fresh  varieties  (well  boiled),  spinach,  boiled  onions, 
Brussels  sprouts,  cauHflower,  salads  with  oil,  lettuce,  asparagus, 
tomatoes,  salsify,  celery,  cabbage,  rhubarb,  carrots  turnips, 
etc. 

Dessert:  Prunes,  tamarinds,  baked  apples,  oranges  (on  rising),  melons, 
grapes,  raisins,  stewed  fruits,  honey  and  treacle.  Fruits  may 
be  used  in  considerable  quantity.  If  gastric  hyperchlorhydria 
exists,  acid  fruits  are  contraindicated.  It  is  well  to  eat  after 
each  meal  some  fresh  or  cooked  fruit. 

Beverages:  Glass  of  water,  preferably  hot,  drunk  on  rising  (add  salt 
to  taste).  Pure  water  plentifully,  lemonade,  beer,  ale,  weiss 
beer,  grape  juice,  cider,  currant  wine,  sour  buttermilk. 

Patients  must  avoid: 
Tobacco,  coffee,  tea,  mucilaginous  soups,  boiled-out  meats,  red  wine, 
claret.   Burgundy,   chestnuts,   pork,   goose  hver,   hard-boiled 
eggs,  salt  meats,  salt  fish,  peas,  beans,  nuts,  new  bread,  white 
bread,  pastry,  pickles,  spirituous  hquors. 

General  Directions. —Should  rest  after  meals.  Long  rest  is  harmful. 
Considerable  exercise.  In  morning  glass  of  cold  water  before  eating. 
Anticipate  call  of  nature  every  day  at  same  time.  If  abdornen  is  not 
tender,  massage  it  personally.     Start  at  the  bottom  on  right  side, 
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then  straight  up  and  across  to  left,  then  down.  This  to  be  continued 
for  fifteen  minutes.  A  live-pound  leather-covered  cannon-ball  is 
often  most  useful  for  this  manipulation.  Surf-batliing  is  most 
efficacious. 

Many  patients  will  be  unable  to  take  any  but  the  blandest  foods, 
and  a  dietary  such  as  the  above  is  far  too  Hberal  and  must  be  mate- 
rially modified.  Hence  it  is  well  to  remove  from  the  Hst  all  articles 
which  in  any  way  may  act  as  mechanical  irritants ;  then  we  must  stimu- 
late intestinal  peristalsis  and  overcome  stool  retention  in  other  ways. 

Many  of  the  patients  will  have  a  diarrhea,  and  then  diet  must  be 
greatly  modified  to  suit  their  special  indication.  Many  of  the  cases 
have  an  alternating  diarrhea  and  constipation,  the  former  occurring 
most  of  the  time  and  the  latter  occasionally. 

The  internal  use  of  natural  mineral  waters  has  not  proved  of 
much  benefit  in  my  hands.  I  have  certainly  not  seen  a  single  case 
markedly  improved  by  their  use,  and  in  many  they  seem  to  aggravate 
all  of  the  uncomfortable  symptoms. 

If  it  is  necessary  to  use  purgative  drugs,  the  milder  laxatives  should 
be  selected;  drastic  purges  will  make  the  patient  extremely  miserable 
for  days  or  weeks.  My  preference,  as  already  stated,  is  cascara 
sagrada,  but  rhubarb,  castor  oil,  Hcorice  powder,  and  possibly  aloes 
may  also  be  used,  sometimes  with  great  advantage,  but  always  with 
caution. 

White  says  that  if  the  large  bowel  is  kept  in  an  empty  condition 
by  the  use  of  castor  oil,  the  case  will  probably  recover.  Colonic 
irrigation  is  of  extreme  value,  not  alone  to  remove  the  accumulated 
mucus  and  decomposed  intestinal  debris,  but  it  also  has  a  happy  local 
effect.  We  must  remember  that  it  is  often  quite  impossible  to  remove 
all  the  mucus;  postmortem  study  has  shown  that  mucus  is  often  so 
strongly  adherent  to  the  bowel  wall  that  it  is  not  removable  even  if  a 
strong  stream  of  water  is  allowed  to  play  directly  on  it. 

My  plan  has  been  to  wash  the  colon  wdth  physiologic  salt  solution 
daily  for  perhaps  a  week,  and  then,  in  accord  with  Kussmaul  and 
others,  to  use  large  enemas  of  pure  oHve  oil  in  which  the  fatty  acids 
have  been  removed  by  shaking  with  water.  The  enema  is  given  at 
bedtime,  allowed  to  slowly  run  into  the  colon,  and  is  to  be  retained 
overnight,  because  portions  of  the  bowel  may  not  be  reached  by  simple 
injection,  owing  to  spasmodic  contraction,  and  hard  masses  of  fecal 
matter  may  be  allowed  to  remain  if  simple  water  enemas  are  used; 
thus  a  constant  irritation  of  the  bowel  persists. 

Patients  can  retain  from  250  to  500  c.c.  of  this  pure,  unirritating, 
acid-free  ohve  oil.  Of  course,  if  it  is  repeatedly  rejected  a  smaller 
quantity  is  to  be  used.  It  may  be  useful  to  give  a  mild  narcotic  and 
allow  the  patient  to  fall  asleep,  thus  assisting  the  retention  of  the  oil. 
^\^len  the  patient  awakens,  the  oil,  feces,  and  masses  of  mucus  are 
passed  all  together. 

This  treatment  is  to  be  persisted  in  for  a  long  time,  probably  for 
six  months — at  first  daily  for  two  or  three  weeks,  then  every  other  day 
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for  perhaps  a  month,  and  three  times  a  week  for  the  remainder  of  the 
period.  I  cannot  say  that  in  this  way  it  is  possible  to  promise  cure, 
but  I  can  say  that  this  plan,  in  conjunction  with  a  proper  diet  and  a 
proper  mode  of  hving,  has  done  more  for  me  than  any  other  method 
that  I  have  used  for  more  than  twenty  years.  Some  writers  advise 
the  addition  of  bicarbonate  of  soda  to  the  salt  solution  enemas,  and 
it  is  often  efficacious.  We  use  3  or  4  grams  to  the  Hter,  and  it  seems 
to  bring  away  larger  masses  of  mucus. 

I  agree  with  recent  writers  that  many  of  the  neurasthenic  symptoms 
may  be  attributed  to  the  toxemia  due  to  absorption  of  toxic  substances 
from  the  intestinal  tract,  but  I  do  not  agree  with  the  statements  that 
the  administration  of  drugs  known  as  intestinal  disinfectants  will 
combat  the  condition.  Intestinal  disinfectants  in  my  hands  are 
without  value.  For  disinfection  I  depend  entirely  upon  the  irrigation 
with  salt  solution,  and  perhaps  the  administration  of  minute  doses  of 
calomel,  4^^  to  ^V  o^  ^  grain,  from  time  to  time.  I  am  positive  that 
the  addition  of  chemical  substances  to  the  irrigating  fluids  is  harmful 
in  most  cases. 

The  neurasthenic  symptoms  demand  the  well-known  methods  of 
treatment  that  are  appHcable  to  these  neuroses;  we  will  not  detail 
them  here.  Many  of  these  women — for  the  disease  usually  occurs 
in  women — suffer  from  abdominal  comphcations,  often  a  general 
ptosis,  or  an  enteroptosis  or  nephroptosis.  The  only  one  of  these 
that  in  my  hands  has  secured  any  rehef  from  surgical  manipulations 
is  the  nephroptosis  or  floating  kidney.  In  these  cases  the  restoration 
of  the  organ  to  its  proper  position  is  apt  to  be  followed  by  a  most 
marked  alleviation  of  the  neurasthenic  state;  the  others  are  to  receive 
the  general  treatment  laid  down  in  another  part  of  this  work.  In  my 
opinion  gastroptosis,  enteroptosis,  and  hepatoptosis  are  non-surgical 
conditions,  and  are  alone  to  be  considered  as  in  the  domain  of  the 
medical  practitioner. 

It  has  been  claimed,  notably  by  Francke,  W.  Hale  White,  and 
Golding-Bird,  that  membranous  colitis  may  be  cured  by  making  an 
artificial  anus  at  the  termination  of  the  ileum,  thus  keeping  the  colon 
entirely  free  from  food.  White  particularly  makes  the  point  that  an 
empty  colon  is  a  sine  qua  non.  This  has  certainly  not  always  been  my 
experience.  While  I  have  never  performed  nor  advised  the  perfor- 
mance of  this  operation  for  the  treatment  of  mucous  cohtis,  unless  the 
diagnosis  of  an  inflammatory  condition  could  be  made  with  a  reason- 
able degree  of  certainty,  I  have  seen  two  cases,  in  which  the  diagnosis 
was  not  clear,  so  treated  by  other  operators,  and  certainly  the  relief, 
after  a  fair  trial  of  the  distressing  state  of  a  patulous  anus  in  the  ab- 
dominal wall,  was  not  at  all  marked;  certainly  not  enough  benefit  was 
obtained  to  warrant  the  disagreeable  state  produced  by  the  operation, 
particularly  when  we  remember  that  the  advocates  of  this  treatment 
say  that  the  opening  must  remain  patent  for  at  least  a  year,  and  then 
it  is  often  difficult  to  close  it. 

These  remarks  apply  also,  in  my  experience,  to  the  operation  of 
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opening  the  appendix  and  allowing  it  to  remain  patulous  in  order  that 
the  colon  may  be  directly  washed  out  in  that  way.  Neither  have  I 
ever  performed  this  operation  nor  advocated  it,  and  the  two  cases 
that  I  have  seen  in  consultation  strengthen  my  behef  that  it,  too,  is 
not  justitiable  in  the  therapeusis  of  mucous  disease,  except  those  of  an 
inflammatory  nature,  cases  of  true  chronic  colitis. 

In  women  special  attention  should  be  directed  to  the  sexual 
apparatus,  and  if  the  uterus  or  adnexa  are  diseased,  measures  should 
be  taken  to  correct  them.  Great  care  must  be  exercised,  however, 
to  prevent  advising  unnecessary  operations  on  these  women.  A 
recent  writer  has  said  that  a  'voman  with  a  subdeveloped  muco- 
membranous  enterocolitis  who  escapes  an  abdominal  section  for 
supposed  utero-ovarian  disease  may  consider  herself  a  lucky  indi- 
vidual. 

If  the  analysis  of  the  gastric  contents  warrants  it,  and  the  pres- 
ence of  old  gastric  or  duodenal  ulcer  is  excluded,  the  administra- 
tion of  hydrochloric  acid  will  often  make  the  patients  suffering  from 
achyha  gastrica  more  comfortable;  so,  also,  will  strychnin  or  nux 
vomica  in  those  who  suffer  from  colonic  atony. 

Electric  enemas  have  been  indorsed  in  the  treatment  by  as  good 
an  authority  as  W.  Hale  White.*  About  ten  treatments  may  be 
given  with  a  o.i  per  cent,  solution  of  AgNOg.  After  a  prehminary 
lavage  of  the  bowel,  i^  pints  of  the  silver  nitrate  solution  are  injected 
through  a  colon  tube  which  contains  a  copper  wire  that  is  to  be  con- 
nected to  the  positive  pole  of  a  battery.  Large  clay  electrodes  are 
placed  on  the  abdomen  and  back  and  connected  with  the  negative 
pole.  A  current  of  from  15  to  20  milliamperes  is  then  passed  for 
fifteen  minutes.  This  treatment  is  said  to  produce  natural  movements, 
both  in  frequency  and  in  consistency.  The  mucus  disappears  and 
flatus  is  absent. 

We  wish  to  make  it  very  clear  that  the  only  hope  for  cure  and  for 
permanency  of  cure  is  to  establish  a  normal  action  of  the  bowels,  not 
only  while  the  patient  is  under  our  personal  observation,  but  for  all 
the  rest  of  the  life  of  the  individual.  This  must  be  done  by  the 
ingesta  alone,  and  it  is  after  we  have  established  this  action 
by  the  means  above  detailed  that  we  fully  indorse  the  principles, 
and  to  a  certain  extent  the  dietary,  suggested  by  von  Noorden.  As 
soon  as  the  spastic  constipation  with  colica  mucosa  is  removed  and 
the  action  of  the  bowels  is  normal,  the  disease  may  be  considered  as 
cured. 

But  we  must  clearly  understand  just  what  is  meant  by  normal 
bowel  action.  Even  if  the  color,  consistency,  form,  and  chemical 
composition  of  the  feces  are  normal,  the  action  of  the  bowels  cannot 
be  considered  to  be  normal  if  laxatives  of  any  kind,  massage,  injection, 
or  suppositories  are  required  to  promote  bowel  evacuation. 

Not  alone,  then,  must  the  bowels  be  absolutely  normal,  but  we 
must  improve  the  general  nutrition  if  we  wish'  to  attain  and  maintain 

*  Lancet,  Oct.  28,  1905. 
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a  permanent  cure.  The  choice  of  foods  must  then  be  selected  with 
this  dual  purpose  in  view:  the  rehef  of  spastic  constipation  and  the 
upbuilding  of  the  patient.  If  this  happy  combination  can  be  made, 
we  may  almost  certainly  promise  a  permanent  cure.  Von  Noorden 
increases  the  fats  enormously  and  gives  from  200  to  250  grams  of  pure 
fat  a  day.  He  finds  that  but  a  few  cases  will  be  unable  to  take  this 
great  amount.  This  is  not  our  experience.  We  do  agree  with  him 
absolutely  that  we  must  individuahze  carefully  in  each  case,  and  that 
diet  Hsts  are  serviceable  only  as  indications,  and  not  as  an  absolute 
guide.  We  append  von  Noorden's  diet  list  in  addition  to  the  one  that 
we  are  accustomed  to  use: 

Von  Noorden's  Diet  List 

In  the  morning  in  bed  at  seven  o'clock:  Three-tenths  of  a  Kter  of  milk 
and  cream  (two  parts  of  milk  and  one  part  of  thick,  sweet 
cream).     Rub  with  moderately  cold  water. 

At  eight  o'clock:  One-fourth  of  a  Hter  of  Kissingen,  Racoczy,  or 
Homburg-EHzabeth  water. 

At  nine  o'clock:  Three-tenths  of  a  Uter  of  the  milk-cream  mixture 
or  of  thin  tea  or  coffee  with  much  cream;  sometimes,  too, 
cocoa  prepared  with  cream  or  butter  and  sweetened  with  sugar 
of  milk.  In  addition,  50  to  70  grams  of  bread  containing  much 
cellulose,  and  30  to  50  grams  of  butter. 

At  ten-thirty:  If  necessary,  a  massage  of  the  intestine  or  hydrothera- 
peutic  treatments  of  different  kinds,  sometimes  electrization  of 
the  colon. 

At  eleven  o'clock:  Soup  made  from  leguminous  plants  boiled  with 
bacon  or  Westphaha  sausage;  in  addition,  graham  bread  with 
plenty  of  butter.  Also  a  glass  of  breakfast  wine  or  a  small 
glass  of  brandy. 

At  one  o'clock:  Some  meat  dish,  as  much  as  wanted.  In  addition, 
vegetables  of  different  kinds;  boiled  or  baked  potato  with 
butter.  Fruit  with  coarse  skins  and  large  seeds,  as  currants, 
gooseberries,  boiled  cranberries,  or  a  pound  of  grapes.  One- 
half  a  bottle  of  hght  young  Moselle  wine.  After  eating,  rest 
in  bed  for  an  hour  and  a  half  with  hot  appHcations  to  the 
abdomen. 

At  four  o'clock:  A  light  lunch  similar  to  the  breakfast  at  nine  o'clock. 
Then  a  walk  of  one  and  one  half  hours. 

At  seven  o'clock:  Supper  like  the  dinner;  sometimes,  too,  junket  or 
fruit  soup.  In  addition,  50  to  70  grams  of  graham  bread 
with  plenty  of  butter. 

At  nine  o'clock:  Three-tenths  of  a  liter  of  the  milk-cream  mixture,  as 
in  the  morning. 

On  the  first  and  third  day  of  the  treatment  an  oil  clyster  is  usually 
given  in  the  evening  in  order  to  prevent  all  disturbances  that  might 
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possibly  arise.  It  is  rarely  necessary  to  repeat  this  later  on.  The 
average  quantity  of  cream  consumed  amounted  to  ^  liter  a  day. 
In  the  cream  that  von  Noorden  used  this  represented  one  and  a  half 
grams  of  pure  butter  fat.  Daily  average  of  butter  equaled  230  grams. 
Average  quantity  of  graham  bread  was  200  to  250  grams. 

Patients  are  kept  in  bed  for  the  first  few  days.  If  the  diet  at 
first  causes  some  distress,  hot  compresses  on  abdomen  and  possibly 
suppositories  of  f  cgm.  extract  of  belladonna  and  the  oil  injections. 
After  the  first  two  to  four  days  the  stools  assume  a  normal  consistency 
and  a  normal  appearance.  As  soon  as  this  occurs,  all  disturbances 
usually  disappear.  Mucus  is  passed,  however,  for  some  time  longer, 
but  the  mucus  is  freshly  secreted  and  there  is  no  accumulation  of  this 
decomposed  matter.  If  the  cure  takes  a  normal  course,  the  secretion 
of  mucus  does  not  continue  for  more  than  a  week. 

In  at  least  one-half  of  the  cases  the  secretion  of  mucus  ceases  at 
once,  as  soon  as  soft  motions  are  evacuated,  and  never  returns  there- 
after. Later  the  patient  is  to  be  gradually  returned  to  a  more  normal 
and  less  rigorous  diet.  This  change  may  require  from  four  to  twelve 
weeks  to  estabhsh  fully.  The  average  duration  of  a  systematic 
cure  was  four  weeks;  the  minimum,  three  weeks;  the  maximum,  six 
weeks.  The  gain  in  weight  amounted  to  6  kilos  as  a  minimum,  16  kilos 
as  a  maximum,  10  kilos  on  an  average. 

This,  then,  is  von  Noorden's  dietetic  suggestion  and  general  man- 
agement of  these  cases  of  mucous  colic,  but  I  must  confess  that  in  my 
hands  this  treatment  does  not  produce  the  indicated  happy  results 
here  detailed.  With  me  it  is  a  much  longer  fight,  and  often  a  most 
discouraging  one.  Many  cases  do  weU  for  a  time  and  then  suffer 
relapse. 

The  Surgical  Aspect  of  Mucous  Colitis. — We  have  already  dep- 
recated the  use  of  the  appendix  as  an  avenue  for  washing  out  the 
colon,  through  a  patulous  appendix  which  has  been  stitched  to  the 
abdominal  wall.  This  is  not,  however,  the  testimony  of  all  observers; 
there  are  a  number  of  writers  who  are  enthusiastic  in  the  praise  of 
this  procedure.  They  believe  that  the  operation  is  indicated  in  all 
chronic  inflammatory  diseases  of  the  colon. 

As  Tuttle*  says,  it  has  been  chiefly  employed  in  chronic  amebic 
dysentery,  muco-membranous  colitis,  and  syphihtic  ulceration  of  the 
colon,  and  in  all  of  these  conditions  it  has  proved  almost  universally 
successful.  In  cases  of  simple  mucous  cohtis  the  opening  may  be 
closed  when  the  bowels  have  become  regular  in  their  movem.ents, 
without  irrigation  or  laxatives,  and  the  mucus  has  been  absent  from 
the  stools  for  several  weeks.  Tuttle  further  thinks  that  the  only 
disappointments  from  the  operation,  so  far  as  he  has  heard,  have 
followed  too  early  closure. 

Attention  must  also  be  called  to  the  fact  that  mucous  colitis  often 
very  closely  simulates  a  typical  appendicitis.  There  seems  no  longer 
to  be  any  question  that  appendicitis  is  always -a  surgical  disease,  and 

*  Jour.  Am.  Med.  Assoc,  Aug.  11,  1906,  p.  428. 


DISEASES    OF   THE    INTESTINE  409 

that  it  is  to  be  treated  by  operative  measures  at  the  earliest  moment, 
but  this  very  commendable  haste  has  resulted  in  the  performance  of 
many  unnecessary  operations  in  those  who  are  the  subject  of  mucous 
colitis  with  normal  appendices. 

Dieulafoy  has  recently  again  shown  the  similarity  in  clinical  symp- 
toms of  the  two  conditions.  The  patients  have  usually  had  one  or 
more  attacks  of  cohtis.  They  are  apt  to  be  constipated,  with  alter- 
nating attacks  of  sHmy,  bloody  stools,  and  they  have  pain  in  the  region 
of  the  cecum,  or  perhaps  in  the  ascending,  transverse,  or  descending 
colon;  or,  again,  all  of  these  regions  may  be  painful  and  tender  at 
the  same  time.  As  most  patients  with  appendicitis  have  had  attacks 
of  enterocohtis,  the  analogy  becomes  the  more  marked. 

When  we  are  unfortunate  enough  to  open  the  abdomen  under 
these  mistaken  premises,  we  find,  grossly,  an  entirely  normal  appendix 
whose  histologic  examination  confirms  the  microscopic  appearance; 
nor  do  we  find  any  adhesions  in  or  about  the  appendix,  and,  worse 
than  all,  the  attacks  which  the  patient  has  previously  had  occur  from 
time  to  time  as  before  the  operation. 

If  we  give  more  time  to  the  study  of  our  cases,  such  diagnostic 
errors  will  hardly  occur.  The  whole  cKnical  picture  of  appendicitis 
is  very  characteristic,  but  we  are  a  Httle  too  apt  to  accept  the  single 
symptom  of  right  ihac-fossa  pain  as  pathognomonic.  Before  a  great 
while  we  shall  again  be  accepting  the  term  "typhhtis,"  which  we  have 
for  many  years  tabooed. 

The  variety  of  appendicitis  which  is  liable  to  be  confused  with  an 
attack  of  mucous  cohtis  really  presents  a  characteristic,  well-marked, 
cKnical  picture,  and  we  should  be  readily  able  to  recognize  it.  The 
patient,  without  prodromal  symptoms,  is  suddenly  seized  with  pain, 
but  he  who  suffers  from  cohtis  will  give  a  history  of  some  pain  and 
intestinal  disturbances  extending  over  many  months  or  perhaps  years. 
In  both  there  is  tenderness  in  the  right  ihac  fossa,  but  the  appendicitis 
subject  identifies  his  pain  closely  with  McBurney's  point;  he  also  has 
muscular  rigidity,  skin  hyperesthesia,  nausea  and  vomiting,  and  rise 
of  temperature,  whereas  these  symptoms  are  absent  or  but  shghtly 
marked  in  mucous  colitis. 

We  do  not  wish  in  any  way  to  restrict  the  axiom  that  early  operation 
in  appendicitis  is  the  only  procedure  that  insures  the  welfare  of  the 
patient,  but  we  argue  for  pre-operative  diagnosis.  In  our  experience 
many  times  have  the  two  conditions  existed  in  the  same  patient,  and 
the  symptoms  have  overlapped,  so  to  speak,  and  we  cannot  hope_  to 
cure  a  mucous  cohtis  with  a  coexisting  subacute  or  chronic  appendici- 
tis. The  removal  of  the  offending  focus  is  essential  to  the  restoration 
of  the  colon  to  its  normal  function. 

The  surgical  treatment  of  mucous  colitis,  following  the  lead  of 
Keith  in  1894  and  Golding  Bird  in  1895,  has  settled  down  to  two  gen- 
eral procedures : 

First,  by  deflecting  the  fecal  current  from  the  colon  through  a 
right  inguinal  colotomy  or  cecostomy,  giving  the  colon  complete  rest. 
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Second,  by  an  opening  in  the  colon  through  which  it  can  be  washed 
and  kept  clean.  This  was  at  first  attempted  through  a  so-called 
valvular  opening  in  the  cecum,  but  this  has  now  been  practically  re- 
placed by  an  appendicostomy. 

The  objections  to  the  first  method  are  many,  mainly  due  to  the 
fact  that  the  feces  are  fluid  and  camiot  be  controlled,  entailing  skin 
excoriation  and  extreme  discomfort.  To  overcome  this,  ileosigmoid- 
ostomy  has  been  tried  a  number  of  times,  but  it  too  has  objections,  in 
that  it  permanently  short-circuits  the  colon  and  permanently  changes 
the  normal  course  of  the  feces.  Some — notably  the  EngHsh  writers — 
do  not  think  that  this  latter  objection  is  valid.     I  do. 

Left  inguinal  colotomy  has  no  rational  basis,  as  it  does  not  get 
above  the  disease.  Appendicostomy,  then,  is  practically  the  only 
operation  that  may  be  advised  for  the  surgical  treatment  of  chronic 
cohtis,  and  if  the  bowel  is  the  subject  of  an  organic  demonstrable 
coHtis,  it  will  probably  be  reheved  in  a  large  proportion  of  the  cases. 

OTHER  Diseased  Conditions  of  the  Intestines 

INTESTINAL   INDIGESTION 

Insomuch  as  trypsin  is  the  most  important  enzyme  in  intestinal 
digestion,  it  would  seem  better,  as  suggested  by  Lukjanow  and 
indorsed  by  Hemmeter  and  others,  to  use  the  term  "intestinal  dys- 
trepsia"  for  those  indigestions  which  are  directly  dependent  upon 
abnormalities  in  the  intestinal  activity. 

Before  we  apply  therapeutic  measures  to  our  cases  it  is  essential 
that  we  make  an  accurate  diagnosis  and  eliminate  gastric  dyspepsia, 
which  may  be  done  by  a  chemical  and  microscopic  examination  of 
the  gastric  contents  and  a  knowledge  of  the  size  and  position  of  the 
stomiach.  We  then  must  decide  whether  the  intestinal  indigestion  is 
organic,  with  a  demonstrable  anatomic  alteration  or  abnormality,  or 
whether  it  is  entirely  functional,  or  whether  the  two  conditions  over- 
lap, as  they  often  do. 

The  classification  of  Hemmeter  is  to  our  minds  the  best,  and  it  is 
here  reproduced: 

1.  Intestinal  indigestion  due  to  pathologic-anatomic  alteration  in 
the  structure  of  the  intestinal  walls,  nerves,  lymphatics,  or  blood- 
vessels. These  are  the  dystrypsias  that  occur  in  association  with  the 
various  forms  of  enteritis  or  enterocolitis,  intestinal  ulcers,  neoplasms, 
obstructions,  stenosis  or  displacements. 

2.  Absence  or  deficiency  of  the  intestinal  digestive  secretions, 
especially  the  bile  and  pancreatic  juices. 

3.  Intestinal  indigestion  due  to  quaHtative  or  quantitative  irregu- 
larities in  the  diet.  Three  sub-types:  (i)  Diet  excessive  in  quantity, 
not  transformed  by  amount  of  digestive  secretions  present;  (2)  diet 
normal  in  quantity,  but  irregularly  and  unhealthfully  mixed,  may 
be  either  too  much  fat,  too  much  proteid,  or  too  much  carbohydrates; 
(3)  diet  contains  abnormal  injurious  substances,  either  in  the  form  of 
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toxins,  the  result  of  putrefaction  and  fermentation  in  the  diet,  or 
chemical  substances  that  may  have  been  added  by  accident  or  for 
therapeutic  reasons.  Many  chemicals  and  medicines  taken  for  the 
relief  of  gastro-intestinal  or  other  diseases  exert  a  deleterious  effect 
upon  the  normal  course  of  digestion. 

4.  Intestinal  indigestion  due  to  abnormal  bacterial  activity. 

5.  Intestinal  indigestion  due  to  abnormal  gastric  chemistry. 

6.  Intestinal  indigestion  of  nervous  origin — neurasthenia  intes- 
tinaHs. 

7.  Intestinal  indigestion  due  to  abnormal  substances  or  irritants 
reaching  the  intestines  from  the  blood,  as  the  dyspepsias  occurring  in 
uremia,  malaria,  septicemia,  croupous  pneumonia,  erysipelas,  influenza, 
cholera,  icterus,  diabetes,  gout  and  uric  acid  diathesis,  diseases  of  the 
blood  and  blood-making  organs,  rachitis,  osteomalacia,  etc. 

8.  Intestinal  indigestion  due  to  intestinal  parasites,  worms. 

9.  Intestinal  indigestion  due  to  hyperperistalsis  or  excessive  mo- 
tihty  of  the  bowel. 

In  a  work  such  as  this  we  shall  endeavor  only  to  consider  the  etiol- 
ogy and  diagnostic  factors  as  they  bear  upon  therapeusis ;  the  more 
obscure  problems  and  the  moot  questions  in  diagnosis  can  fmd  no 
place  here.  Those  cases  that  are  due  to  pathologic-anatomic  altera- 
tions must  be  studied  along  the  general  Knes  of  cHnical  medicine,  and 
will  probably  eventually  be  referred  to  one  or  other  of  the  special 
branches  of  medicine  or  surgery,  but  the  other  classes  coming  under  the 
remaining  eight  divisions  of  the  subject  must  be  submitted  to  im- 
mediate and  careful  study  by  the  general  practitioner  who  is  to  apply 
the  therapeutic  measures  for  their  rehef;  without  this  study  it  is 
impossible  for  him  to  prescribe  the  appropriate  measures. 

A  study  of  the  absence  or  deficiency  of  the  intestinal  digestive 
secretions  demands  a  thorough  knowledge  of  the  physiology  of  the 
digestive  processes  in  both  the  stomach  and  the  intestines,  and  this 
we  have  not  space  to  consider.  In  a  broad  way,  then,  intestinal 
indigestion  is  due  to  alterations  in  the  succus  entericus  (intestinal 
juice),  the  bile,  or  the  pancreatic  juice,  or  to  alteration  in  all  of  these 
combined. 

Of  the  first  we  unfortunately  know  but  Kttle,  definitely;  but  of 
disturbances  in  the  function  of  the  liver  and  pancreas  much  is  known. 
We  shall  not  attempt  to  enumerate  all  of  the  probable  functions  of  the 
Kver,  and  as  yet  the  part  that  bile  plays  in  digestion  is  still  in  contro- 
versy. We  do  know  that  exclusion  of  the  bile  from  the  intestinal 
tract  will  greatly  reduce  the  quantity  of  fats  absorbed;  perhaps  they 
will  be  reduced  as  much  as  one-half. 

The  absence  of  bile  also  changes  the  relation  between  neutral  fats 
and  fatty  acids;  the  feces  will  then  contain  an  excess  of  fatty  acids. 
Normal  feces  contain  from  2  to  2^  parts  of  free  fatty  acids  to  i  part 
of  neutral  fat,  but  these  may  contain  9  parts  of  fatty  acids  to  i  of 
neutral  fat. 

The  pancreatic  juice  is  materially  aided  in  its  fat-sphttmg  proper- 
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ties  when  bile  is  present.  Absence  of  bile  causes  decreased  peristalsis, 
and  the  antiseptic  condition  is  also  modified. 

The  chemical  processes  in  the  duodenum  are  of  vital  importance, 
and  are  very  complicated  and  not  very  well  understood.  They  are 
easily  upset  and  give  rise,  sometimes,  to  obscure  symptoms  in  the 
intestinal  tract  that  can  be  unraveled  only  by  careful  clinical  and 
chemical  studies. 

An  important  matter  for  the  cHnician  and  the  therapeutist  is  to 
determine  the  presence  or  absence  of  putrefaction  in  the  intestine. 
Many  writers,  Hemmeter  and  myself  among  the  number,  think  that 
the  urine  will  aid  us  here,  and  that  the  amount  of  sulphate  of  indoxyl 
and  the  amount  of  total  sulphates  indicate  the  degree  of  putre- 
faction. 

As  a  further  diagnostic  aid  we  may  attempt  the  intubation  of  the 
duodenum,  as  suggested  by  Kuhn  and  the  writer  above  referred  to. 
The  manipulation  is  a  difficult  one  and  is  surrounded  by  many  diffi- 
culties, but  it  is  a  justifiable  procedure  to  attempt. 

The  duodenal  test  meal  consists  of  weighed  amounts  of  proteids, 
carbohydrates,  and  fats,  and  the  chemical  analysis  of  the  filtrate 
shows  the  adipolytic,  amylolytic,  and  proteolytic  power  of  duodenal 
digestion.  Before  aspirating  the  duodenum  the  gastric  functional 
activity  must  be  known;  particularly  must  we  know  whether  there  is 
hyperchlorhydria  or  achyha  gastrica,  and  we  must  exclude  the  pres- 
ence of  duodenal  ulceration. 

If  we  adopt  Kuhn's  method  of  duodenal  intubation,  we  must  know 
when  gastric  digestion  is  finished;  to  do  this  we  must  make  several 
tests  of  the  rate  of  gastric  peristalsis  in  a  given  case.  When  the 
stomach  is  nearly  empty, — that  is,  when  about  three  and  a  half  hours 
have  elapsed  for  a  stomach  that  requires  four  hours  to  empty  itself, — 
we  introduce  about  8  or  lo  ounces  of  warm  distilled  water  and  allow 
it  to  run  out,  repeating  this  until  the  stomach  is  clean  and  empty. 
We  then  attempt  to  withdraw  the  duodenal  contents  by  either  the 
Hemmeter  method*  or  by  the  method  of  Franz  Kuhn,t  wliich  is  more 
practical  than  the  former,  as  the  necessary  instruments  are  much  more 
simple  and  enter  the  duodenum  \^dth  greater  ease  and  certainty. 

Space  will  not  permit  a  description  of  the  instrument  here,  but 
suffice  it  to  say  that  it  is  a  built-up  tube  of  four  difi'erent  parts,  one 
ensheathed  in  the  other.  Before  the  instrument  is  introduced  we 
must  determine  the  size  and  location  of  the  stomach  and  the  location 
of  the  pylorus.  This  latter  we  do  with  Kuhn's  balloon  sound.  The 
Kuhn  tube  is  used  as  an  ordinary  stomach-tube,  but  its  different 
behavior  to  that  tube  is  well  illustrated  in  the  accompanying  sketches 
(Figs.  21  and  22). 

The  knowledge  that  we  have  already  gained  in  each  case  by  a 
previous  careful  study  of  the  sketch  assists  very  much  in  passing 
the  tube  into  the  duodenum.     We  may  guide  the  tube  from  the 

*Bull.  Johns  Hopkins  Hosp.,  vol.  vii,  No.  61. 

t  Munch,  med.  Wochen.,  No.  xxix,  July,  1896,  S.  674. 
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outside,  and  also  aid  by  the  use  of  gentle  massage,  but  after  some 
practice  it  can  be  passed  without  these  accessory  aids.  One  should 
first  pass  it  many  times  on  dogs  before  attempting  its  use  in  the 
human  being.  We  use  it  frequently  in  the  dog  laboratory  of  the 
University  of  CaHfornia  at  Los  Angeles,  and  we  are  unable  to  discover 
the  slightest  abrasion  or  insult  to  the  gastric  or  duodenal  mucosa  when 
properly  and  gently  handled.  It  is  a  great  step  forward  from  the 
attempt  of  Boas  in  1890*  to  force  the  contents  of  the  duodenum  into 
the  stomach  by  massage  and  to  withdraw  it  by  the  stomach-tube,  and 
from  the  early  efforts  of  Tiirck,  in  1895.! 

As  already  noted,  the  duodenal  test-meal  consists  of  weighed 
amounts  of  proteids,  carbohydrates,  and  fats,  as  prepared  under  the 
directions  of  Chittenden;  it  may  be  made  up  of  standardized  solutions 
of  pure  starch,  fibrin,  and  pure  steriHzed  oil,  all  carefully  weighed. 


Fig.  21.  — Action  of  an  ordinary  Fig.  22.  — Kuhn  duodenal  tube  passing  through 
stomach-tube  on  attempting  to  push  the  stomach  (Hemmeter). 

through  pylorus  (Hemmeter). 

We  will  then  be  able  to  determine  the  presence  of  the  proteolytic, 
proteid-digesting  ferment,  trj^jsin;  of  the  amylolytic.  starch-con- 
verting ferment,  amylopsin;  of  the  Hpolytic,  fat-sphtting  ferment, 
steapsin;  and  of  a  milk-curdUng  ferment. 

The  duodenal  juices  are  a  mixture  of  bile  and  pancreatic  juice  in 
varying  proportions;  the  latter  also  contains  about  10  per  cent,  of 
proteids,  and  Pawlow  has  shown  that  oUve  oil  is  a  decided  stimulant 
to  the  secretion  of  pancreatic  fluid.  It  has  also  been  shown  that  the 
pancreas  is  more  active  when  the  stomach  is  normal  in  both  secretory 
function  and  motiHty. 

The  pancreatic  ferments  are  much  more  active  when  in  the  presence 
of  normal  amounts  of  HCl  and  gastric  ferments.     The  absence  of  HCI 

*  Zeit.  f.  klin.  Med.,  Bd.  xvii,  H.  i  und  2,  S.  155. 
t  Medico-Surg.  BuU.,  N.  Y.,  July,  1895,  vol.  viii. 
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removes  a  powerful  stimulus  to  pancreatic  activity.  If  bile  is  absent 
from  the  duodenum,  the  pancreatic  ferments  will  be  very  inactive,  if 
secreted  at  all. 

We  must  remember  that  alteration  in  the  so-called  external  secre- 
tions of  the  pancreas  will  produce  digestive  disorders,  and  that  altera- 
tions in  the  internal  function  of  the  gland  will  give  rise  to  glycosuria. 
The  independence  of  these  two  important  functions  has  been  demon- 
strated beyond  argument.  We  know  that  the  pancreatic  ferments  are 
derived  from  the  secreting  alveoii,  and  that  the  islands  of  Langerhans, 
which  have  no  connection  with  the  pancreatic  ducts,  control  the 
assimilation  of  sugars. 

All  cases  of  intestinal  indigestion  should  be  submitted  to  stool 
examination  by  the  Boas  stool-sieve,  which  is  a  quick  and  practical 
method  for  determining  the  amount  of  undigested  food.  Of  course, 
it  is  also  desirable,  in  many  cases,  to  make  a  careful  quantitative 
analysis  of  the  stools  after  weighed  amounts  of  proteids,  fats,  and 
carbohydrates  have  been  eaten;  but  for  every-day  work  the  above 
will  be  sufficient,  and  in  cases  of  faulty  digestion  the  presence  of  un- 
altered muscle-fiber  in  the  feces  may  be  readily  determined. 

SahH's  method  m_ay  also  be  tried,  which  consists  in  exhibiting  a 
gelatin  capsule  hardened  in  formaUn  and  filled  with  iodoform.  The 
formaHn-hardened  capsule  is  unaffected  by  gastric  digestion,  but  is 
is  dissolved  by  pancreatic  juice. 

If  the  gastric  motiHty  is  normal,  the  urine  or  sahva  will  give  re- 
action in  four  to  eight  hours.  Delayed  or  absent  reaction  indicates 
impaired  or  absent  pancreatic  digestion.  Steatorrhea  usually  follows 
the  loss  of  pancreatic  secretions.  In  some  instances  the  fat  in  the 
stool  may  be  fluid  and  oily,  and  in  others  it  can  only  be  recognized  by 
microscopic  study  or  chemical  analysis. 

The  voluminous  character  of  the  fecal  discharges  in  cases  of  im- 
paired pancreatic  digestion  has  been  considered  to  be  of  diagnostic 
importance  by  Osier;  it  is  due  to  the  fact  that  much  of  the  food 
material  passes  through  undigested.  Some  cases  of  intestinal  indi- 
gestion are  essentially  surgical  in  nature,  particularly  cases  giving  a 
history  of  choleHthiasis  with  marked  and  rapid  emaciation.  A  con- 
siderable number  of  these  cases  are  now  on  record,  and  the  practitioner 
should  remember  them  when  treating  cases  of  intestinal  indigestion 
with  marked  emaciation  and  submit  his  cases  early  to  surgical  inter- 
ference. Much  may  be  done  by  early  cholecystotomy  and  gall- 
bladder drainage;  the  intestinal  indigestion  will  cease  and  the  patient 
will  rapidly  regain  health  and  strength. 

Opie  has  shown  that  bile  injected  through  the  pancreatic  duct 
into  the  pancreas  will  produce  an  acute  hemorrhagic  pancreatitis. 
In  the  human  subject  stenosis  of  the  ampulla  of  Vater  or  partial 
occlusion  by  gall-stones  may  cause  the  bile  to  flow  into  the  pancrea- 
tic duct. 

If  the  intestinal  indigestion  comes  under  the  third  subdivision  of 
our  subject,  qualitative  or  quantitative  irregularities  of  the  diet,  it 
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may  be  readily  corrected  by  regulation  of  the  intake  and  slow  eating. 
Food  must  be  masticated  and  mixed  with  saHva,  else  trouble  will 
arise  later  in  the  process  of  digestion.  Some  amylolysis  should  take 
place  in  the  stomach.  The  food  morsels  should  be  small,  as  the  diges- 
tive juices  cannot  penetrate  those  which  are  large. 

A  dyspeptic  or  dystryptic  diarrhea  will  arise  from  improper  com- 
bination of  food,  as  fruits,  cucumbers  and  milk,  beer,  spoiled  or  de- 
composed foods.  This  diarrhea  is  curative,  and  should  not  be  checked 
by  medicine;  later,  if  it  persists  catarrhal  changes  in  the  intestines 
will  arise  and  demand  appropriate  treatment. 

A  diarrhea  will  also  often  arise  from  absence  of  HCl  in  the  gastric 
secretions.  This  may  be  readily  arrested  by  the  administration  of  the 
proper  amount  of  the  acid,  determined  after  analysis  of  the  gastric 
contents;  in  fact,  it  is  impossible  fully  to  understand  and  treat  a  case 
of  intestinal  indigestion  without  entire  knowledge  of  the  gastric 
functions  too.  If  the  intestinal  disturbance  is  due  to  hyperchlorhydria, 
it  may  be  corrected  by  sufTicient  alkahes  to  neutrahze  the  excess  of 
acidity;  the  amount  to  be  given  must  be  determined  by  careful 
analysis. 

Great  harm  may  be  done  the  patient  by  the  indiscriminate  exhibi- 
tion of  chemicals,  and  the  very  drugs  that  are  given  to  reUeve  a 
supposed  dystrypsia  may  be  the  cause  of  it.  Probably  HCl  and 
pepsin  are  more  often  given  when  not  needed  than  any  of  the  other 
drugs,  but  the  bromids  and  sahcylates,  the  astringents,  bismuth  and 
soda  preparations,  will  all  do  harm  under  certain  conditions.  So  also 
will  iron,  unless  given  in  the  proper  dose  and  at  the  proper  time, 
immediately  after  meals. 

All  of  us  who  have  treated  many  of  these  cases  have  time  after 
time  had  patients  referred  to  us  who  were  taking  HCl,  when  the 
stomach  was  already  forming  enough,  or  perhaps  even  an  excess,  of 
that  acid. 

For  a  number  of  years  we  have  thought  that  we  knew  that  normal 
digestion  could  be  carried  on  with  a  total  absence  of  bacteria.  Many 
experiments  on  guinea-pigs  and  chickens  have  seemed  to  demonstrate 
this  to  be  a  fact,  but  the  animals  whose  intestinal  canals  were  main- 
tained free  from  bacteria  would  first  fail  to  gain  flesh,  then  would  lose 
weight,  and  within  a  few  weeks  die;  while  the  control  animals,  fed 
on  similar  food,  except  that  it  was  not  sterile,  would  thrive  and^  grow 
in  the  usual  way;  but  some  writers  believe  that  bacterial  invasion  of 
the  intestinal  canal  is  not  essential  to  Hfe;  those  who  believe  this  are 
now  strongly  in  the  minority. 

The  experiment  of  Nuttall  and  Thierfelder  is  often  quoted  in  this 
respect.  They  secured  a  guinea-pig  from  its  mother  by  Cesarean 
section  and  maintained  it  in  an  absolutely  sterile  condition,  also 
feeding  it  on  sterihzed  foods.  The  animal  thrived,  and  in  eight  days 
was  killed.  But  this  seems  to  have  been  too  short  a  time  to  make 
absolute  conclusions;  perhaps  if  the  pig  had  been  allowed  to  hye 
longer,  it  would  not  have  thrived  on  this  sterile  diet;  although  Levin 
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in  Spltzbergen  has  studied  the  intestinal  contents,  and  finds  that  the 
bears,  seals,  and  reindeer  have  sterile  bowel  contents.  These  animals 
Hve  in  a  region  in  which  there  is  great  scarcity  of  micro-organisms 
in  both  the  air  and  water. 

As  early  as  1874  Billroth  showed  that  the  intestinal  contents  of  the 
new-bom  are  always  sterile,  and  Popoff  has  shown  that  the  bacteria 
appear  in  the  bowel  contents  soon  after  the  first  nourishment  is  given. 
Escherich  has  demonstrated  beyond  argument  that  the  bacillus  coli 
is  the  characteristic  organism  In  the  human  intestine,  and  that  it 
remains  so  throughout  the  hfe  of  the  individual,  but  its  exact  origin 
has  as  yet  never  been  satisfactorily  determined;  it  seems  to  enter 
through  the  mouth  with  the  food.  Many  transient  organisms  are 
also  introduced,  but  Miller  tells  us  that  .at  the  end  of  nine  hours  the 
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Fig.  23. — Gilbert  and  Domenici's  diagram  showing  the  relative  number  of  bacteria 
present  in  the  contents  of  different  parts  of  the  alimentary  tract.  The  dogs  were  killed 
three  hours  after  a  meal  of  bread  and  meat.  Examination  of  the  intestinal  contents  at 
this  stage  of  digestion  showed  an  abundance  of  organisms  in  the  stomach,  a  pronounced 
diminution  in  number  at  the  duodenum,  followed  by  a  gradual  rise  to  the  ileocecal  valve, 
where  bacteria  flourish  in  the  greatest  luxuriance.  When  the  large  intestine  is  reached, 
there  is  a  marked  falling-off  in  the  number,  with  a  shght  rise  proportionate  to  the  distance 
from  the  cecum  (Harvey  Gushing). 


stomach  will  contain  no  organisms.     This,  of  course,  presupposes  that 
the  individual  has  the  normal  output  of  HCl. 

The  duodenum  has  but  few  bacteria,  but  as  we  proceed  downward 
they  increase,  until  the  maximum  bacterial  content  is  found  at  the 
ileocecal  valve,  passing  this  point  to  again  decrease.  Gushing  has 
been  able  to  study  this  matter  in  cases  of  intestinal  fistulas.  A  jejunal 
fistula  would  return  a  glass  of  milk  in  a  few  moments  after  its  ingestion, 
with  its  bacteriologic  content  practically  unchanged;  but  if  the  food 
is  sohd,  it  will  remain  in  the  stomach  several  hours,  and  hence  have 
its  bacteriologic  content  much  reduced  before  it  is  passed  into  the 
duodenum.. 

The  conclusions  from  the  studies  of  Gushing  and  others  are: 

I.  The  stomach  contains,  immediately  after  a  meal,  a  number  of 
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micro-organisms  of   different  varieties,  according   to   the  nature  of 
the  food  administered. 

2.  If  the  food  is  given  in  liquid  form,  it  is  rapidly  passed  onward 
into  the  intestine,  and  the  bacterial  forms  are  but  sHghtly,  if  at  all, 
affected. 

3.  If  food  is  given  in  a  sohd  form,  it  remains  longer  in  the  stomach, 
and  the  number  of  bacteria  contained  therein  undergoes  a  steady 
diminution  until  digestion  is  complete.  The  empty  stomach  is  then 
amicrobic. 

4.  The  duodenum  is  often  sterile;  the  number  and  Wrulence  of 
the  bacteria  of  the  intestine  increase  in  proportion  to  the  distance 
from  the  duodenum,  and  attain  their  maximum  at  the  ileocecal  valve. 

5.  The  bacillus  coH  communis  is  the  characteristic  organism  of  the 
human  intestine;   it  is  never  absent  after  the  first  few  days  of  Hfe. 

6.  The  stomach  and  upper  part  of  the  jejunum  can  be  rendered 
sterile  by  administering  only  steriHzed  foods  and  by  attention  to  the 
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Fig.  24. — Harvey  Cushing's  diagram  showing  the  relative  number  of  micro-organisms  at 
different  levels  of  a  dog's  intestine  after  a  prolonged  fast. 


toilet  of  the  mouth.  In  dogs  starvation  for  a  few  days  leaves  the 
upper  part  of  the  intestine  empty  and  sterile. 

7.  The  stomach  and  intestine,  when  their  contents  have  been 
discharged  and  they  are  empty,  are  sterile.  If  the  empt}-ing  is  pre- 
vented by  obstruction  at  the  pylorus  or  in  the  intestine,  the  contents, 
dammed  up  behind  the  block,  contain  organisms  whose  number  and 
whose  ^'irulence  are  greatlv  increased. 

Instead  of  exhibiting  the  so-called  intestinal  antiseptics,  we  much 
prefer  the  plan  of  Gushing,*  in  endeavoring  to  render  the  intestines 
sterile,  which  is  as  follows: 

"The  procedure  which  we  have  employed  is  simple  and  mainly 

consists  in  an  attempt  to  render  amicrobic  all  ingesta.     The  mouth  is 

rinsed  with  an  antiseptic  solution  and  the  teeth  are  carefully  brushed 

at  intervals  of  a  few  hours,  and  with,  especial  care  before  and  after 

feeding.     The    stom.ach,  if    any  chronic  catarrh  exists  and  micro- 

*  Johns  Hopkins  Hosp.  Reports,  vol.  be. 
VOL.  m — 27 
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organisms  in  numbers  are  found  present  after  a  test-meal,  is  washed 
out  carefully  morning  and  evening.  Food  is  taken  in  small  amounts 
and  at  comparatively  frequent  intervals,  from  clean  or,  preferably, 
sterile  vessels,  and  consists  of  boiled  water,  steriHzed  milk,  beef-tea, 
albumin-water,  and  similar  liquids.  Patients  with  chronic  gastritis 
have  been  seen  to  gain  in  weight  under  this  regime." 

The  whole  question  is  as  yet  too  unfamiHar  to  find  a  place  here. 
We  do  not  really  know  what  constitutes  normal  and  abnormal  bacterial 
activity  in  the  intestinal  canal,  sc  we  have  long  since  ceased  to  depend 
on  the  so-called  intestinal  antisepsis.  We  do  not  possess  any  drug 
that  will  materially  aid  in  rendering  the  intestinal  canal  even  approxi- 
mately free  from  micro-organisms,  much  less  sterile.  The  only  means 
that  we  have  at  our  command  for  this  purpose  is  the  use  of  a  sterile 
dietary;  that  is,  thoroughly  steriHzed,  easily  digested  food,  given  in 
small  quantities. 

If  the  bacterial  activity  is  excessive,  it  is  better  to  avoid  eggs,  as 
Bohai  has  shown  how  dangerous  they  may  be;  lecithin,  chohn,  and 
the  very  toxic  neurin  may  be  formed  from  them.  The  stomach  and 
the  colon  may  be  washed  with  sterile  water,  but  this  is  rarely  necessary 
if  the  diet  is  properly  prescribed. 

Intestinal  indigestion  of  nervous  origin  has  already  been  considered, 
and  we  shall  not  further  refer  to  this  neurasthenis  intestinalis. 

General  Consideration  of  the  Treatment  of  Intestinal  Indiges- 
tion.— A  carefully  selected  and  well  adapted  diet  is  absolutely  essential 
to  the  proper  treatment  of  these  cases.  As  a  general  rule  nothing 
that  is  raw  or  uncooked  should  be  allowed.  The  food  should  be  fresh 
and  not  handled  much  before  being  cooked. 

All  water  should  be  boiled;  distilled  water  is  not  advised  except 
under  special  circumstances.  Artificial  soda-water,  or  the  natural 
mineral  waters,  still  or  carbonated,  are  not  to  be  recommended.  The 
patient  should,  of  course,  avoid  all  forms  of  food  or  drink  which  ex- 
perience has  taught  him  are  personally  hard  to  digest.  Above  all, 
avoid  overloading  the  stomach. 

Rubbing  the  epigastrium  is  recommended,  particularly  cold  rub- 
bing. During  the  heated  term  the  patient  is  to  be  sent  to  the  seashore 
or  the  high  mountains,  as  the  individual  may  elect. 

Dietary 

Clean  and  disinfect  the  mouth  before  eating.  Small  meals  taken 
at  regular  intervals.  Punctuahty  is  of  great  importance.  Masticate 
thoroughly;  eat  slowly  and  temperately.  Food  lukewarm  only. 
Rest  before  and  after  meals. 

The  patient  may  take: 

Soups:  Sm.all  quantity.  Clear  soups  of  beef,  mutton,  and  oyster. 
A  little  vermicelli  or  tapioca  miay  be  boiled  with  these.  Cream 
pea  soup,  pea  and  tomato  soup,  hominy  and  bean  soup,  beef-tea 
with  yolk  of  egg. 
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Fish:  Oysters  and  little  neck  clams  in  any  form  except  fried.  Weak- 
fish,  whitefish,  shad,  cod,  perch,  trout,  bass,  smelt,  mackerel, 
haddock,  corvina,  barracuda. 

Meats:  Meat  juice,  roast  or  broiled  beef,  mutton,  chicken,  tripe,  calf's 
head,  venison,  tongue,  sweetbread.     No  fatty  meats  or  sauces. 

Eggs:  Raw,  soft-boiled,  poached,  omelette  combined  with  chicken  or 
oyster.  Eat  dry  toast  or  stale  bread  with  eggs.  May  combine 
eggs  with  wine  or  brandy. 

Farinaceous  Foods:  Bread  at  least  one  day  old;  brown  bread,  toast, 
rye,  gluten  and  graham  bread,  zwieback,  crackers,  cream  crack- 
ers, cracked  wheat,  rice,  sago,  cornmeal,  hominy,  wheaten  grits, 
vermicelli,  rolled  rye,  rice  cakes,  browned  rice,  baked  flour. 

Vegetables:  (Best  made  into  puree  by  passing  through  a  colander  or 
mashing.)  Greens,  spinach,  lettuce,  water-cress,  French  beans, 
green  peas,  asparagus,  celery,  artichokes,  potatoes  (but  Httle). 
All  vegetables  to  be  used  sparingly  and  with  caution. 

Dessert:  Rice,  tapioca,  Indian  and  farina  puddings,  custards  (rice, 
snow,  rennet,  sponge  cake,  floating  island),  orange  charlotte, 
gelatin  creams,  blanc  mange,  baked  and  stewed  apples  and 
pears,  grapes  and  all  ripe  fruits  (best  stewed,  but  may  have  to 
avoid  fruit  entirely). 

Beverages:  (Drinks  should  be  mostly  taken  near  the  end  of  meals.) 
Water  one  hour  before  meals,  milk  hme-water,  weak  tea  {}4 
ounce  to  the  pint),  koumiss,  weak  cocoa,  peptonized  cocoa  and 
milk.  Mineral  waters  are  not  specially  recommended.  Good 
claret  or  Burgundy  diluted  one-half  with  sterile  water. 

The  patient  must  avoid : 

Rich  soups  and  chowders,  all  fried  foods,  veal,  pork,  Hver,  kidney, 
hashes,  stews,  pickled  and  corned  meats,  preserved  and  potted 
meats,  turkey,  goose,  duck,  sausage,  salmon,  salt  mackerel, 
bluefish,  sturgeon,  eels,  shrimps,  sardines,  lobster,  crabs, 
cabbage,  cauhflower,  cucumbers,  parsnip,  egg  plant,  turnips, 
carrots,  squash,  oyster  plant,  sweet  potatoes,  beets,  pastry, 
pies,  made  dishes,  nuts,  dates,  jams,  dried  and  candied 
fruits,  candies,  cheese,  whipped  cream,  ice-cream  and  water- 
ices,  ice-water,  pancakes,  potato  cakes,  pumpernickel,  strong 
tea,  malt  Hquors,  sweet  and  effervescent  wines,  spirituous 
Kquors,  coffee. 

Study  the  stools  daily,  for  a  time,  by  the  stool  sieve,  and  learn  what 
foods  pass  through  undigested;  avoid  these  or  give  in  very  small 
quantities.  It  is  well  always  to  accept  the  patient's  own  statement 
in  regard  to  the  class  of  foods  that  he  knows  will  disagree  with 
him,  but  the  stool  examination  will,  of  course,  afford  us  accurate 
information. 

It  is  a  difi&cult  matter  to  say  absolutely  just  what  the  diet  should 
be  for  each  given  case;   we  must  feel  our  way  a  Httle;  some  will  do 
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better  on  the  proteids  and  others  on  the  carbohydrates.  AU  wih  do 
better  without  alcohol,  tea,  coffee,  and  tobacco. 

The  fermenting  food-masses  will  increase  peristalsis,  and  the  con- 
tents of  the  upper  bowel  will  be  rapidly  passed  on  through  the  entire 
intestine  in  practically  an  unaltered  condition,  in  the  more  severe 
forms  of  intestinal  indigestion.  Here  the  jejunal  stool  must  be  recog- 
nized from  that  which  is  characteristic  of  enteritis,  as  there  is  a  certain 
similarity,  in  that  they  both  contain  undigested  food,  feces,  and  large 
amounts  of  glairy  mucus.  The  jejunal  stool  is  acid  in  reaction,  rich 
in  bile-pigment,  and  has  but  a  sHght  fecal  odor;  the  stool  from  catarrhal 
inflammation  contains  epithehuiii  and  round-cells,  but  httle  bile,  and 
is  apt  to  have  a  strong  decomposed  fecal  odor. 

-\fter  the  careful  stool  stud}",  gastric  analysis,  and  perhaps  duodenal 
test-meals,  we  are  prepared  to  place  the  patient  on  his  proper  diet, 
and  perhaps  cautiously  to  administer  some  medicinal  agents,  but  the 
diet  is  the  sheet-anchor. 

As  already  stated,  we  have  httle  if  any  faith  in  so-called  intestinal 
antiseptics;  bismuth  and  salol  are  probably  the  best,  and  are  certainly 
the  least  harmful.  In  common  with  Hemmeter.  I  have  seen  absolutely 
no  result  follow  the  administration  of  orexin.  as  so  strongly  recom- 
mended by  Penzoldt.  I  have  not,  however,  seen  diarrhea  follow  its 
use.  as  has  the  former  obser\-er. 

For  the  drug  treatment  my  main  dependence  has  been  upon  a 
capsule  of  bismuth  subcarbonate  and  salol.  or  these  in  combination 
with  the  essence  of  caKsaya.  If  there  is  some  achyha  gastrica.  I  hke 
a  combination  of  dilute  hydrochloric  acid  and  elixir  of  gentian, 
which  may  also  contain  tincture  of  nux  vomica;  but  I  wish  to  repeat 
that  it  is  to  the  diet  and  mode  of  hfe  that  we  must  look  for  permanent 
results.* 

*  Many  formulas  have  been  given  to  the  profession  for  the  relief  of  intestinal  indiges- 
tion;  those  that  I  have  found  the  best  are  as  follows: 

For  putrefactive  diarrhea : 

R.     Tannigen 4-oo  gm. 

Bismuth  subgaUate S.oo  gm. 

Salol 1-55  gm. 

Denarcotized  extract  of  opium 0.20  gm. 

Make  into  12  capsules,  or  prescribe  with  6  oimces  elixir  of  gentian  (Hemmeter). 

For  anorexia  with  fermentation: 

R.    Tincturse  nuds  vomicae 22.56  gm. 

Resorcin  resub 5.40  ^m- 

Tincturag  amarae 11.25  gm. 

^lis.     Ten  to  15  drops,  even.-  two  hours  (Ewald). 

For  anorexia  with  gastric  h\'pochylia  in  intestinal  indigestion: 

R.    TincturE  nucis  vomicje   9.30  gm. 

Essence  of  calisaya 60.00  gm. 

Diluted  hydrochloric  acid  (P.  D.&  Co. 15.00  gm. 

ElLdr  gentian " 165.00  gm. 

Mis.     One-half    to  one    fiuidounce  thrice  daily,   one-half  hour  before   meals 

(Hemmeter,  modified). 
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The  Surgical  Aspect  of  Intestinal  Indigestion.— It  will  be  neces- 
sary for  the  practitioner  to  keep  himself  fully  au  currant  in  this  regard, 
as  the  field  of  gastric  and  intestinal  surgery  is  constantly  widening, 
and  many  of  the  diseased  conditions  that  have  been  heretofore 
rather  carelessly  classed,  and  treated  as  dyspepsia,  indigestion,  chronic 
enteritis,  catarrh,  and  the  like,  have  a  distinct  anatomic  basis  in  their 
etiology  which  can  often  be  entirely  removed  by  surgical  interference 
at-Jthe  proper  time. 

We  must  recognize  that  internal  medicine  and  surgery  are  becoming 
more  closely  interwoven,  particularly  in  abdominal  diseases.  Disease 
of  the  upper  abdomen  is  a  prolific  source  of  gastric  and  intestinal 
indigestion.  The  lower  abdomen,  particularly  its  right  quadrangle, 
must  always  be  carefully  studied  from  a  surgical  standpoint  when  we 
are  called  upon  to  treat  a  case  of  so-called  intestinal  indigestion. 

On  an  average,  as  Naunyn  says,  every  tenth  human  being  has  gall- 
stones; and  of  elderly  women,  perhaps  every  fourth  has  them.  It 
is  also  probable  that  in  nine  persons  out  of  ten  who  have  gall-stones 
the  disease  is  never  recognized.  In  a  large  majority  of  cases  the  stones 
have  never  given  rise  to  the  so-called  characteristic  symptoms  which 
would  call  attention  to  their  proper  etiology  and  elucidate  this  problem 
if  we  would  give  the  matter  proper  attention.  In  other  cases,  how- 
ever, their  existence  has  been  overlooked. 

Almost  all  of  these  cases  have  for  years  suffered  from  "indigestion," 
"gastric  catarrh,"  "spasms,"  "colic,"  "neuralgia  of  the  stomach  and 
intestines,"  "flatulent  distention,"  just  as  the  medical  attendant  has 
happened  to  style  the  condition.  Nearly  always  the  symptoms  have 
been  referred  to  disease  of  the  stomach  and  intestines,  and  not  to  the 
true  source — the  Kver  and  its  biUary  channels  and  ducts.  This  is 
mainly  due  to  the  fact  that  jaundice  is  an  infrequent  symptom  of  gall- 
stone disease,  but  both  the  patient  and  many  physicians  demand  the 
occurrence  of  jaundice  before  their  attention  is  directed  to  the  liver. 
Moynihan  says  that  this  want  of  recognition  of  gall-stone  disease  in 
its  earliest  stages  must  be  insisted  upon. 

The  five  cardinal  symptoms  of  gall-stone  disease  upon  which  we 
may  base  a  diagnosis  are:  Nausea  and  vomiting,  pain  and  colic,  fever, 
jaundice,  tumor. 

Moynihan 's  epigram  says  that  the  most  common  symptom  of  gall- 
stones is  indigestion.     The  indigestion  is  reUeved  by  an  attack  of 

For  anorexia: 

I^.    Extract!  nucis  vomicae 0.024  gm. 

Bismuthi  subcarbonatis 0.520  gm. 

Mis.     Make  20  powders;  one  powder  three  times  a  day  (Boas). 

Mencke  advises  resorcin  sublimate  to  improve  appetite,  to  check  fermenUtion,  and 
for  sedative  action,  in  the  following  formula: 
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nausea  and  vomiting,  so  that  in  all  patients  who  give  a  history  of 
indigestion,  nausea,  and  vomiting  the  existence  of  gall-stones  should 
be  ever  before  us,  and  a  careful  examination  of  the  gall-bladder 
is  imperative  before  placing  the  patient  under  treatment  for  his 
indigestion. 

The  adhesions  about  the  gall-bladder,  which  no  longer  contain 
stones,  may  give  rise  to  abdominal  tenderness,  with  more  or  less  serious 
vomiting  and  pain.  Inflammatory  processes  may  occur  in  a  gall- 
bladder distended  with  fluid  or  stone  and  simulate  an  attack  of  acute 
indigestion  very  closely  to  the  careless  observer;  this  is  also  true  of  a 
dilated,  calculous  common  duct  or  its  tributaries,  without  the  impac- 
tion of  calculi. 

Jaundice  is  unfortunately  a  rare  symptom  of  gall-stone  disease; 
it  must  be  considered  an  inconstant  symptom.  If  it  occurred  more 
frequently,  the  mistake  of  treating  gall-bladder  as  intestinal  indiges- 
tion would  not  so  often  occur.  It  occurred  in  only  14  per  cent, 
of  Murphy's  cases  at  any  time  during  the  disease.  When  it  occurs, 
it  may  be  so  shght  as  to  be  readily  overlooked.  Here  the  suggestion 
of  Hamel  will  be  valuable.  He  allows  the  blood  from  a  puncture  in 
the  lobe  of  the  ear  to  flow  into  a  capillary  tube.  In  a  few  hours  the 
serum  will  collect  on  the  upper  part  of  the  tube;  if  jaundice  is  present, 
no  matter  how  shght,  a  yellow  color  will  be  noticeable  in  the  serum. 

The  temperature  of  an  infection  or  cholecystitis  due  to  gall-stones 
and  the  Hke  is  most  characteristic,  and  readily  aids  in  the  differential 
diagnosis.  It  has  been  aptly  called  the  "steeple  chart,"  with  its 
abrupt  peak-like  elevation;  it  has  also  been  styled  the  "temperature 
angle  of  cholangic  infections."  It  is  totally  different  from  that  seen 
in  the  acute  type  of  intestinal  indigestion. 

The  tumor  of  enlarged  gall-bladder  should  be  readily  recognized. 
It  is  either  banana-  or  pear-shaped,  sometimes  has  great  motihty,  and 
has  been  known  to  reach  as  low  as  Poupart's  Hgament,  as  in  a  case 
we  recently  saw  with  George  Lasher,  of  Los  Angeles.  The  edge  of 
the  hver  can  be  felt  above  the  tumor;  the  colon  is  below  it,  moves 
with  respiration,  but  may  be  obscured  by  a  thickened  omentum  or 
by  adhesion  of  the  colon  or  small  intestine,  or  the  "lobe  of  Reidel" 
may  compress  it. 

Appendicitis  is  usually  seen  by  the  medical  man,  as  the  attack  is 
often  considered  one  of  simple  coHc  or  acute  indigestion;  but  only  too 
often  does  the  medical  man  forget  Keen's  aphorism:  "The  first  indica- 
tion in  appendicitis  is  to  call  in  a  surgeon." 

Let  us  then  briefly  consider  the  differential  diagnosis  between 
intestinal  coKc,  acute  and  chronic  intestinal  indigestion,  and  appendi- 
citis, in  order  to  interpret  correctly  the  necessary  therapeutic  measures 
to  advise.  It  is  only  necessary  to  read  SpelHssy's  paper  in  the  "Annals 
of  Surgery,"  1902,  vol.  xxxv,  p.  758,  to  realize  fully  the  numerous  mis- 
takes in  diagnosis  that  occur  constantly.  Particularly  in  children  are 
the  abdominal  symptoms  of  appendicitis  mimicked  by  disease  of  the 
other  organs,  notably  those  in  the  thoracic  cavity. 
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Appendicitis  is  most  frequently  mistaken  for  acute  indigestion. 
Intestinal  colic,  as  far  as  pain  is  concerned,  looks  much  Kke  an  appen- 
dicitis, but  the  other  classic  symptoms  are  absent.  It  may  be  ac- 
companied by  constipation  early,  but  is  usually  followed  by  diarrhea; 
the  abdomen  may  be  swollen  and  tender,  but  the  tenderness  is  not 
confined  to  McBurney's  point,  and  locaKzed  rigidity  is  not  marked. 

In  children  an  acute  enteritis  following'  a  period  of  intestinal 
indigestion  may  set  in  with  great  acuteness,  pain,  vomiting  and  high 
temperature,  sensitive  abdomen,  and  legs  flexed  on  thighs,  but  the 
frequent  and  offensive  stools  should  elucidate  the  problem.  If  the 
inflammation  extends  to  the  peritoneal  surfaces,  it  may  simulate 
appendicitis  very  closely.  So  also  in  children  will  intestinal  parasites 
give  rise  to  symptoms  of  intestinal  indigestion  which  by  a  sudden 
exacerbation  will  closely  resemble  an  appendicitis,  but  we  must  also 
remember  the  converse  of  this  proposition;  intestinal  parasites  not 
only  give  rise  to  intestinal  indigestion,  but  may  also  be  the  causative 
factor  of  an  acute  appendicitis.  Here  the  blood  examination  will 
aid  very  much,  as  in  helminthiasis  a  high  grade  of  eosinophiles  is 
frequently  found,  while,  as  Simon  says,  early  in  acute  appendicitis 
there  is  often  either  a  marked  diminution  or  an  absence  of  eosinophiles; 
they  increase  as  the  infection  terminates. 

Chronic  lead-poisoning  is  accompanied  by  gastric  and  intestinal 
symptoms  and  constipation.  When  the  colic  occurs,  following,  as  it 
does,  this  train  of  intestinal  disturbances,  we  may  mistake  it  for 
appendicitis,  but  the  pain  is  here  usually  relieved  by  pressure,  and 
the  other  cardinal  symptoms  of  appendicitis  are  absent. 

When  treating  cases  of  obscure  abdominal  conditions  the  leukocyte 
count  wiU  be  a  good  aid  in  diagnosis.  In  intestinal  indigestion,  mucous 
coKtis,  and  the  Hke  it  is  not  affected;  but  if  appendicitis  is  present, 
the  leukocytes  will  increase,  and  the  physician  is  justified  in  asking 
for  surgical  advice.  It  is  not  unusual  to  find  a  high  leukocyte  count, 
20,000  or  more,  in  a  case  with  mild  symptoms  and  a  few  local  signs. 
It  means,  however,  that  an  immediate  operation  should  be  advised. 
Unfortunately  a  low  leukocyte  count  does  not  always  mean  that  the 
disease  is  quiescent  or  that  the  patient  is  safe. 

ACUTE  CATARRHAL  ENTERITIS 

Acute  catarrhal  enteritis  is  most  frequently  seen  in  children,  and 
particularly  in  those  of  the  lower  classes,  although  it  may  occur  at 
anv  age. 

Many  writers  have  endeavored  to  too  minutely  classify  the  disease 
into  anatomic  areas,  as  duodenitis,  jejunitis,  and  the  Hke.  As  a 
matter  of  fact,  the  entire  tract  is  apt  to  be  involved;  true,  the  small 
intestine  the  most  intensely,  but  the  colon  may  take  part  in  the  acute 
inflammatory  change. 

The  disease  is  met  with  under  two  grand  classes — either  as  a  pri- 
mary disease  or  as  one  secondary  to  other  diseased  conditions. 

The  former  is  caused  by  improper  diet,  particularly  unclean  milk 
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in  hot  summer  weather.  In  some  people,  however,  we  must  remem- 
ber that  certain  articles  of  diet  will  always  produce  a  greater  or  less 
diarrheal  discharge,  not  due  to  a  catarrh  of  the  mucosa,  but  rather  to 
an  increased  peristalsis.  Changes  in  the  weather  are  perhaps  the 
most  important  cause  of  all.  A  sudden  fall  of  temperature  of  more 
than  twenty  degrees  may  cause  an  acute  diarrhea,  why  we  do  not 
know;  but  above  all  is  the  prevalence  of  these  cases  striking  during 
the  hot  weather  of  the  large  centers  of  population,  both  in  a  large 
portion  of  the  United  States  and  in  Europe.  The  Pacific  coast  of  our 
own  country  is  pecuKarly  exempt  from  this  hot-weather  acute  gastro- 
enteric intoxication  of  infants  and  children.  Changes  in  the  succus 
entericus,  about  which  we  knew  very  httle,  will  excite  a  diarrhea; 
this  is  the  biHous  diarrhea  of  the  older  writers.  Scanty  secretion  is 
more  apt  to  produce  fermentation,  however,  and  a  resulting  intestinal 
catarrh,  than  is  the  excessive  secretion  to  produce  increased  peristalsis 
and  diarrhea. 

Fatty  diarrhea  is  seen  when  the  pancreatic  secretion  is  absent  or 
diminished. 

We  will  not  consider  the  nerv^ous  influences  in  producing  a  diarrhea, 
as  this  scarcely  comes  under  the  head  of  catarrhal  enteritis;  rather  is 
it  an  increased  peristalsis,  and  is  styled  a  nervous  diarrhea. 

The  secondary  causes  of  intestinal  catarrh  are  numerous;  the 
infectious  diseases,  as  dysentery,  cholera,  pyemia  and  septicemia, 
"typhoid  fever,  pneumonia,  and  tuberculosis,  are  often  accompanied  by 
acute  intestinal  catarrh.  Inflammatory  processes  may  extend  from 
adjacent  parts.  Peritonitis  is  always  accompanied  by  catarrh  of  the 
mucosa;  so  in  hernia,  in  invagination,  and  in  tuberculous  or  carcino- 
matous ulcerations  of  the  intestine.  Intestinal  catarrh  occurs  in  the 
course  of  Bright's  disease,  Addison's  disease,  mahgnant  growths,  and 
from  circulatory  disturbances  in  diseases  of  the  Hver,  heart,  and  lungs. 

Finally,  we  may  class  enteritis  as  either  infectious  catarrh  or 
intoxicational  catarrh.  The  first  is  the  product  of  pathogenic  micro- 
organisms, either  by  their  invasion  or  by  their  toxins;  and  the  latter 
is  due  to  chemical  poisons,  introduced  with  the  ingesta,  or  developed 
from  the  ingesta  by  putrefactive  changes,  or  they  are  derived  from  the 
blood. 

The  enteritis  which  follows  extensive  cutaneous  burns  must  be 
remembered.  Observers*  have  claimed  to  have  isolated  a  ptomain 
from  the  blood  and  organs  of  animals  with  extensive  burns.  Injection 
of  this  substance  would  produce  diarrhea  and  bloody  stools.  Duo- 
denal lesions  were  not  observed. 

The  morbid  anatomy  of  acute  catarrhal  enteritis  is  not  always  as, 
characteristic  as  we  would  suppose  in  patients  who  during  hfe  pre- 
sented apparently  t^-pical  symptoms.  The  three  cardinal  changes, 
redness,  swelling,  and  increased  secretion,  may  be  absent  or  but  sHghtly 
marked.  The  mucous  membrane  may  be  hyperemic  to  varying 
degrees,  depending  on  the  intensity  of  the  congestion,  or  it  may  be 

*  Kijanitzin:  Vir.  Arch.,  Bd.  cxxxi,  S.  436. 
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pale  and  covered  with  mucus.  The  congestion  is  most  marked  about 
the  solitary  folHcles,  the  Peyer's  patches,  the  summit  of  the  folds, 
and  the  tips  of  valvulae  conniventes.  If  the  inflammation  is  intense, 
the  mucosa  may  be  softened  and  infiltrated,  the  epitheHum  swollen 
or  shed  in  flakes  or  sheets  the  result  of  postmortem  changes.  Extrav- 
asation of  the  blood  is  seen  and  the  ecchymoses  are  of  varying  sizes. 
The  sohtary  follicles  in  the  large  bowel  may  stand  out  prominently, 
with  central  erosions;  these  and  those  in  the  small  gut  are  the  so-called 
follicular  ulcers. 

This  is  one  of  the  most  usual  forms  of  fatal  enteritis  in  children, 
and  it  occurs  irrespective  of  the  intensity  of  the  diarrhea.  The 
muscularis  and  serosa  are  generally  unaffected.  The  mesenteric 
glands,  more  particularly  in  secondary  catarrh,  are  enlarged  and 
hyperemic. 

The  symptoms  of  the  acute  variety  vary  somewhat,  depending  on 
the  site,  intensity,  and  cause  of  the  disease.  The  symptoms  of  acute 
catarrh  of  the  jejunum,  ileum,  and  colon,  which  is  the  usual  anatomic 
site,  are  fairly  characteristic.  The  symptoms  of  catarrh  of  smaller 
segments  of  the  intestine,  as  duodenitis,  jejuni tis,  ileitis  and  typhhtis, 
colitis,  and  proctitis,  have  their  own  characteristics  also,  but  their 
delimitation  is  a  more  difficult  matter. 

Primary  acute  enteritis  arises  suddenly,  and  its  first  marked  symp- 
tom is  diarrhea,  usually  preceded  by  more  or  less  colicky  pain,  and 
abdominal  fullness  and  distention;  but  the  diarrhea  may  be  the  sole 
indication  of  the  condition.  It  is  to  be  remembered  that  diarrhea  is 
not  an  invariable  symptom  of  acute  enteritis.  Catarrh  of  the  jejunum 
may  exist  without  diarrhea;  so  also  may  the  duodenum  and  some- 
times the  ileum  be  affected  without  diarrheal  discharges.  If  the  colon 
still  functionates  normally,  diarrhea  may  be  absent  throughout  the 
course  of  an  acute  catarrhal  enteritis,  the  colon  compensating  the  in- 
creased peristalsis  higher  up.  This  is  often  demonstrated  on  the  post- 
mortem table. 

The  stools  vary  in  character  and  their  color  depends  on  the  amount 
of  bile  with  which  they  are  mixed ;  they  vary  from  a  dark,  blackish- 
brown  to  a  grayish- white.  Their  consistence  also  varies  from  thin 
and  watery  to  pultaceous,  gruel-like  masses. 

The  diminished  absorption  allows  an  accumulation  of  mucus  and 
serum,  so  that  the  stools  are  often  voluminous  and  apparently  much 
out  of  proportion  to  the  food  intake.  The  number  of  bowel  move- 
ments also  varies  from  one  or  two  to  twenty  per  day,  rarely  more. 
Portions  of  undigested  food  can  often  be  recognized,  and  if  the  catarrh 
is  high  up,  Gmehn's  reaction  for  unchanged  bile  will  be  positive,  de- 
pending upon  the  rate  of  peristalsis.  In  children  the  stools  are  apt 
to  be  colored  green  from  the  beginning  of  the  attack. 

The  microscope  will  show  numerous  micro-organisms,  white  and 
red  cells,  perhaps  hematin  crystals,  epitheHum  and  mucus-cells,  various 
crystals  of  lime,  granules  of  bilirubin;  sometimes  cholesterin  and  Char- 
cot's crystals  have  been  observed. 
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Pain  in  the  abdomen  is  practically  always  present  in  acute  catarrhal 
enteritis.  It  is  colicky,  and  if  there  is  colonic  involvement  it  becomes 
tenesmus.     Tympanites  and  gurgling  noises  or  borborygmi  exist. 

Fever  is  rarely  present,  but  there  may  be  a  shght  elevation  in 
temperature;  if  it  remains  at  102°  F.  or  over  for  several  days,  we  may 
suspect  a  commencing  typhoid  fever.  Anorexia,  great  thirst,  dry  and 
coated  tongue,  and  in  the  very  acute  cases  vomiting  and  symptoms  of 
collapse,  make  up  the  chnical  picture.  These  attacks  last  from  two 
to  ten  days,  and  usually  end  in  recovery;  in  fact,  the  general  health 
in  hght  cases  is  but  Httle  disturbed,  but  severe  cases  often  assume  a 
grave  aspect. 

In  rare  cases  the  symptoms  of  Marshall-Hall's  disease,  acute  hydro- 
cephaloid  disease,  due  to  brain  anemia  from  loss  of  water,  may  be 
observed;  more  frequently  in  children.  In  these  Httle  ones  death 
often  comes  suddenly  from  cardiac  paralysis,  bronchopneumonia,  or 
thrombosis. 

It  is  important,  if  possible,  to  locate  the  site  of  the  catarrh;  cer- 
tainly we  should  know  whether  the  large  or  the  small  bowel  is  affected. 

It  is  impossible  to  make  an  absolute  diagnosis  of  catarrh  of  the 
duodenum  except  when  icterus  exists  in  consequence  of  obstruction  to 
the  ductus  choledochus  from  stones  or  swelling  of  its  mucous  mem- 
branes. It  is  perhaps  safe  to  make  a  diagnosis  of  duodenitis  after 
extensive  skin  burns,  as  the  poisonous  toxin  that  here  arises  is  secreted 
by  the  bile  into  the  intestines;  it  may  cause  ulceration  and  perforation 
of  the  duodenum.  An  isolated  jejuni tis  or  ileitis  cannot  be  diagnosed; 
these  conditions  cannot  be  separated  from  the  general  catarrhal 
enteritis. 

It  is  comparatively  easy  to  determine  whether  the  large  or  small 
bowel  is  affected,  and  we  must  assume  that  the  methods  of  dififerential 
diagnosis  are  well  known.  Granted  that  we  decide  that  the  small 
bowel  is  affected,  we  must  then  not  confuse  this  with  stercoral  dys- 
peptic or  nervous  diarrhea,  and  it  is  only  by  a  careful  examination 
of  the  evacuations  that  a  sure  diagnosis  can  be  made.  Macroscopic 
and  microscopic  mucus  is  absent  in  the  other  forms  of  diarrhea. 

The  presence  of  mucus  in  the  stools  is  a  most  important  diagnostic 
aid;  for  example,  pure  mucus  without  feces  usually  means  a  proctitis, 
sigmoid  or  descending  colon  catarrh,  or  the  feces  from  these  regions 
may  be  globular  and  wrapped  about  with  mucus. 

If  the  mucus  and  the  feces  are  very  intimately  mixed,  the  higher 
part  of  the  colon  or  the  lower  part  of  the  ileum  is  usually  involved. 
It  makes  little  difference  whether  the  fecal  mass  is  sohd,  semi-sohd,  or 
hquid;  it  will  indicate  a  catarrhal  involvement  of  these  sections  of 
the  gut.  If  the  entire  colon  is  affected,  the  thin  stools  will  show  an 
intimate  mixture  of  small  particles  of  mucus;  large  enough,  however, 
to  be  recognized  by  the  unaided  eye. 

If  the  mucus  is  only  recognizable  by  the  microscope,  and  is  closely 
mingled  with  a  firm  or  semi-sohd  stool,  it  in.dicates  a  catarrh  of  the 
cecum,  and  probably  of  the  ascending  and  transverse  colon.     But  the 
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same  microscopic  condition  is  seen  in  catarrh  of  the  lower  part  of  the 
ileum,  so  that  such  a  microscopic  appearance  shows  a  rather  extensive 
involvement. 

If  the  mucus  passed  is  in  small  masses  and  granules,  and  is  stained 
very  yellow,  it  probably  comes  from  a  catarrhal  small  intestine.  If 
marked  increase  in  peristalsis  exists,  due  to  faults  of  innervation,  the 
stools  and  mucus  may  be  intensely  bile-stained  without  any  catarrhal 
inflammation  being  present. 

Treatment. — Acute  catarrhal  enteritis  in  a  strong  adult  is  best 
treated  by  withholding  all  food  for  twenty-four  to  forty-eight  hours. 
For  the  vomiting,  ice  and  small  quantities  of  soda-water  will  be 
efficacious.  If  the  ingestion  of  a  large  mass  of  indigestible  food  has 
caused  the  enteritis,  it  is  well  to  give  castor  oil  or  calomel.  We 
prefer  the  combination  of  calomel  triturates  containing  -§-  grain  of 
calomel,  ^  grain  of  sodium  bicarbonate,  and  yi  grain  of  ipecac; 
these  are  given  every  hour,  unless  the  patient  has  already  too  freely 
purged.  An  emulsion  of  castor  oil  or  the  soluble  elastic  capsules  may 
be  used,  and  the  effervescent  citrate  of  magnesia  is  often  most  satis- 
factory. This,  in  combination  with  rest  and  a  restricted  diet,  will  be 
all  that  the  milder  attacks  will  require.  In  those  who  suffer  a  great 
deal  of  pain,  some  form  of  opium  will  be  demanded.  Many  writers 
prefer  laudanum  for  this,  but  I  hke  either  a  hypodermic  of  heroin, 
gr.  Y2,  or  morphin,  gr.  y^  to  ^,  the  best.  A  combination  of  chloroform 
and  morphin  is  also  gratifying,  and  I  often  use  this  formula: 

I^.     Chloroformi f  5  j 

Morphinse  acetatis gr.  iss 

Olei  anisi 

Olei  menthse  piperitae aa  gtt.  x 

Syrupi  acaciae f  oij 

Aquae  camphorae q.  s.  ad    foij 

Mis.     Teaspoonful  in  ice-water  p.  r.  n. 

Unless  the  diarrhea  is  very  profuse,  we  must  be  careful  not  to 
check  it  too  suddenly,  as  it  usually  stops  without  our  aid  in  about 
forty-eight  hours.  If  it  persists,  however,  we  may  first  try  large 
doses  of  bismuth,  aromatic  chalk  mixture,  and  sometimes  a  3-ounce 
starch  enema  containing  30  drops  of  laudanum.  Colonic  enemas  may 
be  used  of  either  normal  salt  solution  or  sterile  water  containing 
ichthyol,  60  grains  to  the  quart,  or  ^  of  i  per  cent,  solution  of  creolin. 

If  the  signs  of  intestinal  fermentation  and  putrefaction  persist, 
we  may  continue  these  flushings  or  use  a  saturated  solution  of  thymol 
in  sterile  water.  As  has  been  already  said,  we  have  no  faith  in  the 
administration  of  the  so-called  intestinal  disinfectants  by  the  mouth, 
nor  do  astringents  given  per  oram  have  any  better  efTect,  but  they  do 
excellent  service  in  catarrh  of  the  lower  bowel  when  used  locally  by 
injection.  For  this  purpose  after  a  cleansing  enema  of  warm  sterile 
water  we  may  use  injections  of  silver,  as  argyrol,  ichthyol,  or  tannic 
acid  (i  gram  to  1000  c.c.  sterile  water).  The  tenesmus  may  be 
reheved  by  the  starch  and  laudanum  low  enema,  by  an  opium  supposi- 
tory, or  often  by  a  simple  saHne  enema. 
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If  the  acute  enteritis  is  caused  by  parasites  of  the  intestinal  canal, 
it  must  receive  appropriate  treatment  for  the  helminthae,  which  will 
be  considered  in  another  section. 

The  constipation  which  often  attends  an  acute  catarrh  must  be 
treated  with  great  care;  it  is  rarely  wise  to  give  purgatives,  as  in  a 
few  days  it  will  correct  itself.  If  it  persists,  enemas  of  olive  oil  are 
grateful  and  efficacious.  If  it  seems  to  be  spasmodic,  we  may  combine 
opium  with  the  oil. 

Secondary  catarrhs  find  their  key-note  of  treatment  in  their  causa- 
tive factors;  that  is,  a  catarrh  due  to  hypostatic  congestion  from 
cardiac  disease  will  require  cardiac  stimulation  by  digitahs  and  strych- 
nin, a  malarial  catarrh  will  require  quinin,  and  so  on. 

The  dietary  of  acute  catarrhal  enteritis  should  consist  of  easily 
digested  food  taken  in  small  quantities  after  the  total  abstinence  for 
from  twelve  to  forty  hours.  We  may  start  feeding  with  bouillon, 
boiled  diluted  milk,  barley  and  rice,  weak  tea,  and,  if  the  patient  is 
very  weak,  a  little  diluted  claret  or  Burgundy  may  be  given.  Very 
cold  drinks  or  water-ices,  much  craved  by  the  patient,  would  better 
be  interdicted;  so  also  would  beer  or  fermented  drinks  better  be  re- 
frained from.  All  foods  easily  fermented  in  the  stomach  and  intes- 
tines must  be  forbidden.  Eggs  often  come  under  this  class  on  account 
of  the  large  amount  of  decomposable  albumin  which  they  contain. 
Fresh  bread,  flour  preparations,  fresh  fruit  and  vegetables,  are  all  to 
be  withheld  until  the  catarrhal  inflammation  is  subdued.  We  have 
always  withheld  the  use  of  carbonated  waters  in  catarrhal  diarrhea. 
We  sometimes  in  the  aged  allow  ApolUnaris  and  claret,  but  the  gas  has 
first  been  removed  by  stirring.  Cognac  may  be  substituted.  As  we 
increase  the  diet  meats  may  be  supphed.  Squab  and  chicken  also 
are  acceptable.  The  light  rice  and  sago  puddings,  small  quantities 
of  cream  soups,  and  stale  bread  will  be  allowable,  but  for  many  days 
the  patient  must  eat  carefully  and  sparingly. 

CHRONIC  CATARRHAL  ENTERITIS 

The  histologic  changes  consist  of  the  same  anatomic  conditions 
that  are  described  as  found  in  acute  catarrhal  enteritis,  but  in  the 
chronic  variety  there  is  a  hyperplasia  of  connective  tissue,  and  we 
recognize  a  hyperplastic  and  an  atrophic  form.  We  will  not  dwell 
further  upon  the  pathology,  however,  but  will  rather  consider  the 
symptomatology  and  diagnosis,  and  without  a  full  knowledge  of  these 
we  cannot  treat  our  cases  with  intelligence. 

Chronic  catarrhal  enteritis  either  is  a  consequence  of  acute  inflam- 
mation or  is  chronic  from  the  start  as  a  secondary  catarrh.  The 
symptoms  are  essentially  protean  in  type.  There  may  be  but  httle 
disturbance  in  the  nutrition  or  the  emaciation  may  be  extreme. 
There  may  be  pain  or  only  general  abdominal  distress;  this  may  be 
ehcited  only  by  pressure  or  may  be  constant.  Borborygmus  and  a 
sense  of  distention  are  often  experienced. 

There  is  a  frequent  alternation  between  constipation  and  diarrhea. 
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When  the  latter  exists,  from  four  to  six  loose  stools  will  occur  daily; 
the  stools  will  have  the  characteristics  already  discussed,  depending 
upon  the  site  of  the  inflammation. 

The  patients  are  often  irritable,  depressed,  easily  excited,  and  not 
infrequently  hypochondriacal.  The  disease  is  apt  to  extend  over  a 
period  of  many  years,  with  remissions  and  exacerbations.  It  may 
exhaust  the  young  child  and  the  aged,  and  death  occur  from  exhaus- 
tion. 

Hemmeter  recognizes  four  chnical  types  of  the  disease,  and  his 
classification  is  so  entirely  in  accord  with  our  experience  that  we  re- 
produce it  as  follows : 

Type  I. — One  evacuation  in  twenty-four  hours.  It  is  mostly 
unformed,  soft,  and  of  the  consistency  of  putty.  The  diagnosis  in 
these  cases  is  possible  by  the  macroscopic  and  microscopic  examination 
of  the  stool  and  the  subjective  and  objective  symptoms. 

Type  2. — Here  there  is  the  most  pronounced  constipation.  A  hard 
and  formed  evacuation  occurs  only  once  in  two  to  four  days.  Some 
require  laxatives  to  secure  bowel  movement.  Mucus  will  be  found  in 
the  stools  on  careful  examination. 

Type  J. — Several  markedly  diarrheic  evacuations  in  twenty-four 
hours,  and  may  show  this  condition  for  months.  In  type  2  the 
enteritis  is  hmited  to  a  part  or  the  whole  of  the  small  intestine;  we 
have  an  involvement  of  both  the  colon  and  the  small  intestine  in 
type  3,  for  in  the  dejections  of  this  latter  t}pe  we  find  the  yeUow 
mucous  granules  seen  in  acute  enteritis,  epithelial  and  round  cells, 
stained  by  bile,  or  a  diffuse  reaction  of  bile-pigment.  Notlmagel 
explains  this  diarrhea  by  an  irritation  of  the  inflamed  mucosa  of  the 
colon  by  incompletely  digested  food  and  the  products  of  fermentation 
and  putrefaction.  In  this  type  the  peristalsis  is  permanently  in- 
creased. 

Type  4. — Constipation  and  diarrhea  alternate,  or  there  may  be  at 
various  times  all  three  conditions — namely,  constipation,  normal 
evacuations,  and  diarrhea.  The  larger  number  of  cases  of  chronic 
enteritis  belong  to  this  t^'pe.  The  periodicity  of  the  normal  evacua- 
tions, constipation,  or  diarrhea  may  vary  considerably.  One  or  the 
other  condition  may  exist  for  days,  weeks,  and  months,  before  it 
changes  to  another  condition.  The  periods  of  diarrhea  are  due  to 
accidental  conditions  which  lead  to  an  aggravation  of  the  chronic 
process.  The  order  of  change  is  often  as  follows:  For  two  or  three 
consecutive  days  the  patient  has  normal  evacuations;  on  the  fourth 
day,  after  premonitory  abdominal  pains  and  borborygmi,  he  will 
experience  from  four  to  eight  diarrheic  evacuations,  which  are  again 
followed  by  constipation.  Another  order  is  as  follows:  For  two  or 
three  days  the  patient  has  daily  a  very  constipated  passage;  then 
follow  from  four  to  eight  days  of  very  soft  evacuations  with  an  inti- 
mate admixture  of  mucus,  associated  with  pain  and  tenesmus.  On 
the  following  day  the  patient  has  constipation,  followed  by  two  or 
three  days  of  very  hard  stool.     These  various  types  may  repeat  with 
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surprising  regularity.  The  alternation  of  the  condition  of  dejection  is 
most  characteristic  of  chronic  enteritis. 

The  treatment  may  be  considered  as  hygienic,  rest,  diet,  local 
treatment  if  possible,  and  lastly  medicines.  The  minutest  detail  of 
hygiene  is  extremely  important,  and  nothing  may  be  overlooked,  and 
chilUng  should  at  all  times  be  prevented  by  the  use  of  proper  clothing 
day  and  night.  Rest  in  a  rechning  position  should  be  enforced  as  far 
as  possible,  and  the  amount  of  exercise  allowed  must  be  carefully 
adjusted  to  each  individual;  it  should  always  be  short  of  fatigue. 
Carefully  graded  exercise  in  many  of  these  cases  is  of  extreme  value. 

The  intestine  is  to  be  kept  clean  by  irrigation  with  plain  sterile 
water.  If  the  colon  is  affected,  this  is  readily  done,  and  the  silver 
salts,  boracic  acid,  and  ichthyol  may  be  added  to  the  irrigating  fluid. 
If  the  disease  is  higher  up,  the  canal  may  be  cleaned  by  either  of  two 
most  valuable  drugs — calomel  or  castor  oil.  Many  prefer  the  latter; 
I  use  the  former,  if  possible. 

The  Diet. — All  foods  that  ferment  easily  and  those  that  leave  an 
undigested  residue  behind,  thus  causing  intestinal  irritation,  are 
to  be  avoided.  Food  is  to  be  taken  in  small  quantities  and  at  regular 
intervals;  no  ice-cold  Hquids,  no  sweet  drinks. 

The  patient  may  take : 

Soups:  Milk  soup,  kephir,  farina  soup,  strained  oatmeal  soup, 
bouillon  with  eggs  and  rice. 

Fish:  Trout,  sole,  flounder,  bluefish,  corvina,  barracuda.  All  fish  to 
be  used  sparingly.     Best  broiled. 

Meats:  Scraped  beef  or  mutton,  pounded  raw  meat,  sweetbread,  beef- 
juice. 

Eggs:  Raw  white  of  egg  in  water,  lightly  boiled,  poached.  (The 
tendency  of  yolk  of  egg  to  decompose  in  the  intestine  and  to 
form  the  toxalbumin  cholin  must  be  remembered.) 

Farinaceous  Foods:  Crackers,  toast,  macaroni,  rice  boiled  with  milk, 
arrowroot,  tapioca,  sago,  gruel  boiled  for  two  or  three  hours, 
flour-ball  boiled  for  two  or  three  houis  with  milk  (may  add 
brandy  to  arrowroot  or  gruel),  puree  of  potatoes  or  peas. 

Fat:  Limited  amount  of  butter  only. 

Dessert:  Milk  foods,  milk,  egg  pudding  not  sweet  (flour  must  be  used 
with  caution). 

Beverages:  Sterilized  or  pasteurized  milk,  skim-milk,  milk  with  lime- 
water,  peptonized  milk,  strong  tea,  lactic  acid  water,  toast- 
water,  rice-water,  koumiss. 

Stimulants:  Well  diluted  brandy  may  be  allowed. 

The  patient  must  avoid : 

Vegetables,  soups,  new  bread,  brown  and  graham  bread,  oatmeal, 
fruits,  cooked  or  raw,  fried  foods,  sugary  foods,  made  dishes, 
nuts,  salt  meats,  veal,  pork,  fat  meats,  sausage,  pastry,  all  flour 
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prepared  with  fat  and  eggs,  most  vegetables,  cheese,  oysters, 
crabs,  lobsters,  clams. 

Other  articles  of  diet  that  have  been  allowed  by  various  authorities 
are: 

When  constipation  exists  in  chronic  enteritis:  kephir,  koumiss, 
and  buttermilk,  although  in  our  experience  the  latter  is  very  apt  to 
disagree  and  cause  more  distress  and  irritation.  Two  days'  old 
kephir  will  act  as  a  laxative,  and  four  days'  old  kephir  cause  some 
constipation,  on  account  of  its  contained  lactic  acid.  It  is  recom- 
mended to  be  taken  in  doses  of  half  a  pint,  and  to  use  two  quarts  in 
twenty-four  hours.  Somatose,  a  mixture  of  albumoses,  if -given  in 
doses  greater  than  a  teaspoonful,  will  have  a  laxative  effect;  we  use  it 
frequently  for  this  effect.  We  may  also  allow  a  few  tender  vegetables, 
as  spinach,  asparagus,  and  cauHflower. 

When  diarrhea  exists  in  chronic  enteritis:  Here  the  diet  must  be  that 
which  is  appropriate  to  diarrheas,  as  indicated  in  the  diet  table  above, 
but  in  addition  we  may  select  certain  preparations  containing  a  rela- 
tively large  amount  of  tannic  acid,  as  the  Eichelkakao  of  Liebreich, 
made  by  Stollwerk  in  Cologne,  which  is  simply  a  mixture  of  ground 
acorns  in  pure  chocolate,  but  it  contains  about  2  per  cent,  of  tannic 
acid.  Dried  huckleberries  have  also  been  recommended  for  the  same 
reason,  given  as  directed.  Milk  is  always  of  value,  and  we  may  disre- 
gard the  few  rare  cases  where  an  idiosyncrasy  prohibits  its  use.  The 
milk  must  be  clean  and  pasteurized.  It  is  now  known  that  dirty  milk 
cannot  be  steriKzed,  as  toxic  changes  take  place  in  the  milk  which 
sterilizing  wiU  not  remove.  If  the  taste  of  milk  is  distasteful  to  the 
patient,  as  it  is  to  many  people,  a  httle  tea,  coffee,  or  barley  may  be 
added  to  it,  or  it  may  be  used  with  Apollinaris  water  after  the  gas  has 
been  allowed  to  escape  by  stirring. 

The  medicinal  treatment  of  chronic  enteritis  is  of  the  least  impor- 
tance; most  cases  will  do  well  if  the  above  details  are  carefully  looked 
after  and  few,  if  any,  drugs  are  administered. 

The  pain  may  be  reheved  by  a  high  colon  irrigation,  using  from 
2  to  4  quarts  of  warm  sterile  water.  This,  with  rest,  and  possibly 
hot  applications  to  the  abdomen,  will  obviate  the  necessity  of  admin- 
istering opium,  which  is  strongly  contraindicated  in  these  cases  as 
a  routine  practice.  First  remove  the  foul,  stagnating,  intestinal  con- 
tents, and  then,  if  it  is  necessary  to  give  opium,  combine  it  with  a 
laxative  or  with  calomel,  but  do  not  inhibit  peristalsis  while  the  intes- 
tine contains  a  decomposed  mass  of  feces,  mucus,  and  other  debris. 
Codein  has  always  seemed  to  us  a  much  better  drug  for  these  patients 
than  morphin. 

We  have  already  stated  our  want  of  confidence  in  the  so-called 
antiseptic  and  antifermentative  drugs.  We  use,  however,  with  con- 
siderable satisfaction,  calomel,  bismuth,  and  ichthoform;  other  writers 
like    magnesium    sahcylate,    beta-naphthol,    bismuth,    and    resorcin 
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sublimate.  The  manufacturing  chemists  have  recently  introduced 
various  combinations  of  barium,  as  tannigen,  tannopin,  and  tannalbin; 
they  have  all  been  of  some  use  in  my  work.  A  combination  of 
bismuth,  naphthol,  and  carbohc  acid  is  a  favorite  with  some. 

For  directly  affecting  the  inflamed  mucous  membrane,  Wood 
thinks  that  the  most  effective  remedy  is  tar-water  mixture,  whose 
formula  is: 

I^.     Picis  liquidas 

Triturentur  cum  liquore  calcis 

Saturatimem,  et  percolentur  per  prunum  Virginianam. 
S. — Wineglassful  one  or  two  hours  after  meals. 

Boas  and  Jaworski  speak  well  of  carbonate  and  phosphate  of 
calcium,  and  Hemmeter  says  that  the  combination  has  often  checked 
putrefactive  diarrhea  in  his  cases,  and  that  it  is  very  useful  in  enteritis 
associated  with  gastric  hyperacidity.     The  formula  is  as  follows: 

IJ.    Calcium  carbonate 25  gm.  (  6>^  drams) 

Calcium  phosphate 25  gm.  (  6>^  drams) 

Betanaphthol  bismuth 5  gm.  (75      grains) 

S. — One  teaspoonful  three  times  a  day. 

Where  there  is  achyha  gastrica,  dilute  HCl  may  be  given  after 
meals  in  doses  of  from  10  to  60  drops. 

Astringents  cannot  be  considered  to  be  at  all  curative,  and,  further- 
more, they  do  a  great  deal  of  harm.  The  old-fashioned  pill  of  nitrate 
of  silver  and  gentian  is  no  longer  in  vogue. 

We  have  seen  the  acid  diarrhea  mixture  of  Wood  do  much  good, 
but  it  must  be  cautiously  given. 

For  the  pain  with  profuse  stools  Hemmeter  advises  this : 

I^.     Denarcotized  ext.  opium 0.2  gm.  (3  grains) 

Tannigen • 2.6  gm.  (2  scruples) 

Bismuth  subgallate 4.0  gm.  (i  dram) 

;M.     Cap.  No.  xii.     One  capsule  thrice  daily. 

For  gastric  disturbances  with  enteritis  and  loss  of  appetite,  after 
a  test-meal  has  indicated  the  amount  of  HCl  to  be  used,  he  advises  the 
following  combination: 

I^.     Strychnia  sulph 0.02  gm.  (§  grain) 

Fluidext.  condurango 64.00  c.c.  (2  ounces) 

Essence  of  calisaya  (P.  D.  &  Co.) 48.00  c.c.  (i>^  ounces) 

Elixir  gentian,  enough  to  make 180.00  c.c.  (6  ounces) 

Mis.     One  tablespoonful  thrice  daily. 


CROUPOUS  OR  DIPHTHERITIC  ENTERITIS 

The  term  diphtheritic  enteritis  is  a  heritage  from  the  older  medical 
nomenclature;  in  our  modern  phraseology  it  should  correctly  be 
applied  only  to  an  intestinal  disease  caused  by  the  Loefiier  bacillus, 


DISEASES    OF    THE    INTESTINE  433 

but  the  terms  croupous  and  diphtheritic  have  been  retained  on  account 
of  their  macroscopic  appearance — that  is,  a  false  membrane  on  the 
mucosa  and  deeper  layers. 

It  is  true  that  very  rarely  true  diphtheria  produced  by  the  Loefilier 
bacillus  has  been  seen  in  the  intestines,  in  the  colon,  and  about  the 
rectum,  and  has  been  described  by  Ssmirnow,  Baginsky,  and  others; 
but  it  is  such  a  rare  form  of  enteritis  that  we  shall  refrain  from  further 
mention  of  it  here.  Those  who  wish  to  may  consult  the  above  papers 
respectively  in  ''Virchow's  Archiv,"  Bd.  cxii,  and  Nothnagel's 
"Specielle  Pathologie  u.  Therapie,"  Bd.  ii,  "Diphtheric,"  S.  99.  Here 
I  shall  confine  myself  to  a  diphtheritic  or  croupous  enteritis  of 
the  small  and  large  intestine,  without  the  presence  of  the  specific 
bacillus. 

The  disease  is  met  in  a  primary  and  secondary  form.  The  former 
occurs  as  an  intractable  diarrhea  due  to  hyperplasia  and  infiltration  of 
the  colon,  although  the  small  gut  is  often  involved,  terminating  in 
ulceration  and  sloughing  of  the  mucosa  in  varying  degrees,  even  to 
perforation  of  the  serous  coat.  The  secondary  form  occurs  during 
the  infectious  diseases,  pneumonia,  pyemia,  or  typhoid,  and  later  in 
the  more  chronic  affections,  as  Bright's  disease,  cirrhosis  of  the  liver, 
or  mahgnant  growths  in  the  same  organ.  In  certain  persons  it  may 
follow  the  administration  of  mercury,  lead,  and  arsenic. 

Stagnating  fecal  masses  may  also  cause  a  sloughing  enteritis,  but 
not\vithstanding  the  statements  of  Virchow,  Annesley,  Trousseau,  and 
others,  this  must  be  a  very  infrequent  cause  when  we  remember 
the -great  prevalence  of  constipation  and  the  contrasting  rarity  of 
croupous  enteritis.  We  must  remember  that  the  intestinal  tract  is 
pecuKarly  prone  to  ulceration;  more  so  than  any  other  tissue  in  the 
human  body. 

Ulcers  are  conveniently  classified  as  primary  or  idiopathic  ulcers, 
and  secondary  ulcers,  concomitants  to  other  diseases.  They  have 
been  tabulated  as  follows  by  Courtois-Suffit  (Hemmeter) : 

(A)  Inflammatory  ulcerations Acute  and  chronic  enteritis. 

(B)  Specific  ulcerations |  Typhoid  fever    dysentery,  anthrax,   tuber- 

^  1       culosis,  syphihs. 

I   F    hnV  m      /  Ulcerative  endocarditis. 

(C)  Ulcerations  due  to  interference  in  the   I   ^™Donsm      <;   p^j-ulent  infection. 

circulation ■{  a-^d  |    a  t    '  1    '^  Thrombosis  of  the 

Thrombosis  i   -ir  \   Mesenteric      ves- 

I  Venous    |       ^^j^ 

(D)  Ulceration  developedfromneoplasms  {  ''^,:^:X^:S:::;^:^^^^'  ^^^^^^ 

(E)  Ulcerations  occurring  in  amyloid  de- 
generation of  the  intestines. 


(F)  Toxic  ulcerations. 


Arsenic,  corrosive  sublimate,  antimony  and 
potassium  tartrate,  alcoholism  (Bouchard 
and  Brissard,  Traite  de  med.,  second 
edit.,  p.  483). 

CHnically,  Nothnagel  has  divided  them  under  six  subheadings;   a 
classification  which  is  most  valuable  for  cHnical  study  and  record,  thus: 

VOL.  Ill — 28 
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I.  Ulcerations  in  consequence  of  necrobiotic  processes. 

1.  Simple  duodenal  ulcer. 

2.  Ulcers  in  consequence  of  cutaneous  burns. 

3.  Embolic  and  thrombotic  ulcers;    among  these  are  classed 

the  intestinal  ulcers  peculiar  to  diffuse  neuritis. 

4.  Amyloid  ulcerations. 

II.  Ulcerations  due  to  inflammatory  processes. 

1.  Catarrhal  ulcers. 

2.  Follicular  ulcers. 

3.  Stercoral  or  decubital  ulcers. 

III.  Ulcerations  in  association  with  acute  infectious  diseases. 

1.  T}-phoid  or  enteric  fever. 

2.  Dysentery. 

3.  Diphtheria. 

4.  Anthrax. 

5.  Sepsis. 

6.  Erysipelas. 

7.  Varioloid. 

IV.  Ulcerations  occurring  in  chronic  infectious  diseases. 

1.  Tuberculosis. 

2.  S}'philis. 

V.  Ulcerations  occurring  in  constitutional  diseases. 

1.  Gout. 

2.  Scorbutus. 

3.  Leukemia. 

VI.  Toxic  ulcerations. 

1.  Uremic  ulcers. 

2.  Mercurial  ulcers. 

The  disease  may  run  its  course  w^th  few  or  no  symptoms  and  the 
condition  be  met  with  as  a  surprise  at  the  postmortem  table.  This 
has  occurred  to  us  several  times  in  the  Philadelphia  hospitals.  Others 
have  an  intractable  diarrhea,  some  pain,  although  pain  is  not  a  promi- 
nent symptom,  rarely  tenesmus,  but  usually  pass  blood-stained  mucus. 
Especially  are  the  symptoms  very  slight  when  the  disease  arises  as  a 
terminal  process  in  some  of  the  constitutional  states  already  described; 
but  in  the  toxic  cases  the  symptoms  are  most  acute  and  exacting. 

The  treatment  of  croupous  or  diphtheritic  enteritis  is  identical 
with  that  of  dysentery,  and  will  be  considered  with  that  disease. 

PHLEGMONOUS  ENTERITIS 

Phlegmonous  enteritis  is  an  extremely  rare  disease  in  its  primary 
form,  and  it  is  also  but  rarely  observed  in  conjunction  with  intussus- 
ception, strangulated  hernia,  obstruction,  carcinoma,  and  tubercular 
ulcers.  In  all  probability  the  diagnosis  of  phlegmonous  enteritis 
cannot  be  made  before  death.  Its  cHnical  symptomatology  is  little 
known  for  want  of  cases  to  make  studies  upon. 

The  treatment  need  not  be  considered,  as  it  is  hardly  probable  that 
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a  general  practitioner  will  ever  meet  with  it,  when  we  think  that 
NothnageFs  cHnic  has  not  the  record  of  a  single  case.  Should  a  case 
be  met  with,  its  treatment  would  be  that  of  a  grave  case  of  acute 
enteritis. 

DILATATION  OF  THE  COLON  AND  HYPERTROPHY  OF  THE  COLON 

Six  varieties  of  dilatation  and  hypertrophy  of  the  colon  may  be 
seen : 

1.  A  transient  gaseous  distention,  which  is  not  infrequent.  This  is 
important  clinically,  as  Fenwick  has  shown  that  it  may  cause  sudden 
heart  failure,  from  pressure  on  the  diaphragm,  heart,  and  lungs. 

2.  Distention  by  solid  matters,  fecal  accumulations,  gall-stones, 
new-growths,  or  foreign  bodies. 

3.  Obstruction  of  the  gut  and  dilatation  above  the  constriction, 
commonly  seen  in  malignant  tumors  and  sometimes  in  volvulus.  The 
distention  may  become  very  great  and  occupy  most  of  the  abdomen. 

4.  Acquired  diverticula,  as  described  by  Wallman,  Hansemann, 
and  others.  These  are  herniated  protrusions  of  the  mucosa  and  serosa 
with  the  muscularis  absent.  They  vary  in  size  from  very  small  pro- 
trusions to  the  size  of  a  large  orange,  and  are  spherical  or  cylindrical 
in  shape.  They  may  be  present  in  great  numbers;  from  nine  to  four 
hundred  have  been  recorded.  They  are  most  frequent  in  the  colon  and 
rectum,  but  have  been  seen  in  all  parts  of  the  small  intestines.  They 
occur  at  the  site  of  the  transfusion  of  the  mesenteric  vessels  with  the 
intestinal  wall,  and  are  due  to  pressure  upon  the  wall  of  the  intestine 
from  within  or  to  traction  upon  the  wall  from  without.  Fisher* 
has  shown  the  intimate  relation  between  the  blood-vessels  and  the 
tract  of  these  diverticula.  His  article  is  most  exhaustive,  and  we 
learn  from  it  that  the  pulsion  diverticula  are  most  frequently  found  in 
the  colon,  when  small  protrusions  normally  exist.  They  have  been 
attributed  to  obstinate  constipation,  to  gall-stones,  and  to  stenotic 
changes  in  the  gut  following  obstruction.  The  traction  diverticula 
usually  follow  localized  peritonitis  in  the  gut  itself  or  in  adjacent 
organs.  Mesenteric  adhesions  are  also  a  cause  of  traction.  These 
acquired  diverticula  may  ulcerate,  perforate,  and  cause  peritonitis  and 
death;   except  for  this,  they  are  of  Kttle  clinical  importance. 

5.  Idiopathic  dilatation  of  the  colon  is  usually  seen  in  children  or 
adults  over  fifty  years  of  age.  In  many  rachitic  children  who  are 
constipated  a  considerable  degree  of  dilatation  of  the  colon  often  occurs, 
but  it  usually  regains  its  normal  contour  by  the  fourth  year.  There 
is  another  form,  however,  which  is  permanent,  and  is  a  congenital 
hypertrophic  dilatation,  called  by  Virchow  "giant  growth  of  the 
colon,"  also  styled  megacolon,  accompanied  by  marked  muscular 
hypertrophy,  but  unaccompanied  by  distention,  unless  there  may 
perhaps  be  some  stricture  or  narrowing  at  the  sigmoid  flexure.  Vala- 
gussaf  believes  that  it  is  due  to  an  abnormal  embryonic  evolution, 
especially  in  the  connective-tissue  elements.     The  muscular  hyper- 

*  Jour.  Exper.  Med.,  vol.  v,  p.  332.  t  Rev.  de  Clin.  Ped.,  Dec,  1903. 
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trophy  has  only  in  a  small  degree  a  functional  origin,  and  consists  in 
myopathy  of  the  libers.  It  is  not  always  congenital,  nor  is  it  always 
infantile.  It  occurs  at  any  time  of  life  and  is  always  of  grave  import. 
Mya,*  Hirschsprung  and  Genersich  (it  is  sometimes  called  Hirsch- 
sprung's disease),!  Walker  and  Griffith,!  and  others  §  have  recorded 
a  number  of  cases  in  infants.  Cases  in  older  children  have  been 
recorded  by  Osier  and  Hughes  and  by  Stewart  and  Hand,||  and  in  a 
man  aged  twenty- three  at  the  time  of  his  death  by  Formad,  and  in 
another  aged  twenty-one  by  Kredel  and  in  one  aged  twenty  by 
Hichens.^ 

Lunn  **  records  two  cases  of  what  he  calls  idiopathic  dilatation  of 
the  colon  in  women  of  advanced  years.  There  was  no  e\-idence  of 
stricture,  compression,  or  fecal  accumulation.  BastinnelK's  casett 
was  fifty  years  of  age  and  MacMuller's  a  man  aged  fifty-two.  Fitz  ±t 
notes  that  phantom  tumors  have  been  Httle  mentioned  in  the  last  few 
years,  but  that  reports  of  so-called  idiopathic  dilatation  of  the  colon 
are  frequently  met  with.  In  so  far  as  the  latter  exhibit  a  series  of 
characteristics  of  phantom  tumor,  when  they  are  seen  in  elderly  women 
of  neurasthenic  type,  dilatation  of  the  colon  should  be  sought  for. 
He  agrees  with  Treves  in  recommending  operation  in  these  cases. 

In  the  cases  that  have  come  to  autopsy  the  dilatation  is  seen  to  be 
enormous,  even  in  the  very  young.  Hughes's  boy  of  three  years  had 
a  colon  4  inches  in  diameter  which  held  14  pints  of  water.  In  Formad's 
man  the  colon  was  as  large  as  that  of  an  ox;  the  circumference  was 
from  15  to  30  inches,  and  it  weighed,  with  its  contents,  47  pounds.  In 
none  of  the  American  cases  was  there  stricture  at  any  point,  but  the 
mucous  membrane  had  ulcerated  and  the  muscular  walls  were  greatly 
hyper trophied.  It  seems  to  be  a  fact  that  ulceration  is  not  usually 
present;  in  fact,  the  mucosa  may  be  normal.  The  condition  is  un- 
doubtedly a  congenital  one.  Boys  are  more  often  affected  than  girls, 
in  the  proportion  of  five  to  one,  and  Concetti's  studies  §§  conclusively 
show  that  the  condition  is  always  congenital.  He  finds  three  main 
anatomic  t>^es:  (i)  Simple  excessive  length  of  the  colon  (Makrocolie; 
niakros,  "long") ;  (2)  a  great  uniform  increase  in  the  internal  diameter 
of  the  colon,  with  thickening  of  the  walls  (MegalocoHe;  megas, 
"great");   (3)  simple  congenital  dilatation  of  a  more  or  less  extensive 

*  Lo  Speriraentale,  1894,  fasc.  iii,  215.  f  Cf.  Jahrb.  f.  Kinderheilk.,  Bd.  xxxviii. 

J  Am.  Jour.  Med.  Sci.,  Sept.,  1899. 

§  Fischer's  cases  (Pediatrics,  May  15,  1901)  were  infants,  sLx  and  thirteen  months 
old  respectively.  Futcher  (Johns  Hopkins  Hosp.  Reps.,  May,  1900)  reported  the  case  of 
a  boy  four  years  old  in  whom  improvement  followed  irrigations.  Fenwick  (Brit.  Med. 
Jour.,  Sept.  I,  1900)  records  the  case  of  a  boy  seventeen  months  old;  constipation  from 
first  week  of  life  obstinate;  abdomen  tremendously  distended;  diagnosis  made  of  con- 
genital idiopathic  dilatation  of  colon,  confirmed  by  autopsy.  Tittes  (Wien.  klin.  Woch., 
No.  3.9,  1901)  reported  the  case  of  a  fifteen  months'  old  boy;  Bjorksten  (Jahrb.  f.  Kinder- 
heilk., vol.  Iv,  1902)  that  of  a  girl,  three  and  one-half  years  of  age.  The  hterature  con- 
tains other  cases,  but  enough  have  been  cited  to  show  the  age  and  sex  usually  affected. 
II  Arch.  Pediatrics,  March,  1900.  ^Lancet,  Oct.  29,  1898. 

**  Lancet,  May  11,  1899.  ft  Ibid. 

It  Amer.  Jour.  Med.  Sci.,  Aug.,  1899.       §§  Arch.  f.  Kinderheilk.,  B.  xxvi,  Heft.  7  u  8. 
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section  of  the  colon,  with  or  without  compensatory  dilatation  of  the 
adjacent  section  (Ectacolie;  ektatos,  "dilated"). 

In  the  first  group  the  long  descending  colon  and  sigmoid  flexure, 
having  httle  room  in  the  small  pelvis  of  a  child,  must  make  several 
sharp  bends,  leading  to  slowing  of  the  fecal  current,  accumulation,  and 
all  the  general  disturbances  of  nutrition  set  up  by  the  absorption  of 
toxic  putrefactive  substances;  the  fecal  mass  may  also  irritate  the 
intestine  and  cause  an  offensive,  watery  diarrhea.  It  is  in  this  group 
of  cases  only  that  medicinal  treatment  is  of  any  avail.  Dietetic 
management  with  massage  is  often  very  efficacious,  for  as  the  child 
grows  the  disproportion  in  the  length  of  the  colon  lessens,  while  the 
abdominal  and  pelvic  cavities  become  more  roomy. 

In  the  second  group  the  activity  of  the  muscularis  is  interfered 
with;  it  atrophies,  weakens,  and  dilatation  increases;  the  new  con- 
nective tissue  involves  the  walls  of  the  arteries,  the  mucosa  is  not 
nourished  properly  and  easily  ulcerates.  The  chance  of  Hfe  here  is 
not  good,  although,  if  the  arteries  are  not  extensively  involved,  the 
mucosa  maintains  its  nutrition  and  prevents  the  absorption  of  toxic 
products,  and  hfe  may  be  prolonged  to  twenty-one,  twenty-three,  or 
even  fifty  years. 

The  third  form  is  identical  with  that  described  under  the  fourth 
division  of  our  subject — acquired  diverticula.  These  cases  hve  but  a 
few  years,  the  fecal  accumulations  causing  the  usual  toxemia  and 
ulceration,  death  resulting  often  from  an  acute  coHtis.  So,  in  all 
but  the  first,  surgical  measures  should  be  taken  early. 

The  symptoms  are  obstinate  constipation  and  great  abdominal 
distention.  The  constipation  may  have  existed  from  early  infancy, 
and  the  patients  may  go  two  weeks  without  an  evacuation.  The 
abdominal  distention  may  entirely  disappear  for  a  time  after  the  bowels 
have  been  thoroughly  moved;  it  always  returns,  however,  and  is  so 
marked  as  to  earn  for  the  Philadelphia  case  the  title  of  "balloon 
man."  There  is  usually  much  emaciation,  which  seems  the  more 
marked  when  contrasted  with  the  enormous  abdomen. 

Treves  says  that  the  main  dangers  of  idiopathic  dilatation  of  the 
colon  are  these:  The  colon  is  enormously  distended  with  gas  and  is 
tympanitic.  The  patient  suffers  from  the  mechanical  effects  of  dis- 
tention, particularly  shortness  of  breath,  palpitation  of  the  heart, 
edema  of  the  legs,  and,  it  may  be,  with  albuminuria.  The  patient 
may  be  entirely  unable  to  move,  and  the  face  and  extremities  may  be 
Uvid,  because  of  the  difficulty  of  breathing.  There  is  marked  consti- 
pation, and  frequently  vomiting  and  hiccough. 

Diarrhea  may  alternate  with  constipation;  in  several  of  Osier's 
cases  the  children  never  had  a  natural  movement.  Continued  diarrhea 
is  always  a  serious  symptom,  and  indicates  ulceration  and  putrefac- 
tion, and  generally  leads  comparatively  soon  to  death.  The  abdomen 
is  apt  to  be  soft  on  palpation,  and  the  peristaltic  waves  may  be  visible. 
Death  may  occur  early  in  infancy  or  the  patients  may  reach  early  or 
even  advanced  adult  life. 
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Perhaps  some  of  the  obstinate  cases  of  constipation  in  children  may 
be  due  to  congenital  ectasia  of  the  colon  of  a  lesser  degree  than  that 
described  above. 

The  treatment  of  this  form  of  dilatation  is  purely  surgical.  Osier 
says  that  good  results  followed  the  establishment  of  an  artificial  anus 
in  one  of  his  cases,  but  the  ideal  procedure  is  that  of  Treves,*  who 
removed  the  diseased  tissue,  which  in  his  case  consisted  of  the  entire 
descending  colon,  the  sigmoid  flexure,  and  the  rectum,  with  success. 

Kredel  f  suggests  the  longitudinal  invagination  of  a  portion  of  the 
intestine  throughout  the  whole  extent  of  the  dilatation,  although  he 
himself  has  not  done  so  as  yet.  If  this  cannot  be  done,  he  suggests 
the  advisabihty  of  excising  oval  portions  of  the  intestinal  wall,  which 
he  thinks  should  be  done  without  damaging  the  mucous  membrane 
and  without  opening  the  bowel.  In  the  absence  of  surgical  measures 
he  ad\dses  lavage  of  the  colon  with  large  quantities  of  water  or  oil. 
Massage  is  to  be  ad\'ised  with  great  care;  if  ulcers  are  present,  it  may 
do  a  deal  of  damage. 

If  obstinate  symptoms  appear,  they  should  at  first  be  treated 
medicinally,  as  they  often  subside  quickly.  Forcing  air  into  the  rectum 
may  overcome  these  attacks  better  than  large  quantities  of  water. 
Severe  and  persistant  diarrhea  with  prostration  demands  surgical 
intervention. 

Most  cases  are  treated  medicinally,  but  surgery  has  the  most  to 
offer.  If  the  patient  is  in  extremis,  we  must  be  content  to  make  an 
artificial  inguinal  anus  and  to  do  a  more  radical  operation  later; 
but  if  the  patient  is  in  good  condition,  the  indications  to  resect  the 
gut  are  clear.  The  sigmoid  may  be  resected  or  the  ileum  may  be 
anastomosed  with  the  upper  part  of  the  rectum,  with  the  hope  that 
the  colon  will  atrophy,  or  we  may  resect  most  of  the  colon,  as  Treves 
has  done. 

Certain  it  is  that  every  child  and  most  adults  who  suffer  from 
chronic,  obstinate,  and  persistent  constipation,  and  whose  abdomen 
is  habitually  distended,  should  seek  surgical  advice.  In  this  way  the 
best  chances  to  save  life,  ease  suffering,  or  effect  a  radical  cure  are 
offered. 

In  cases  of  hypertrophy  of  the  colon,  the  colotomy  is  a  dangerous 
operation;  the  mortahty  is  high — eleven  deaths  in  fourteen  operations 
(Mummery).  Death  occurs  from  peritonitis,  and  the  postmortem 
usually  shows  that  leakage  has  occurred,  or  the  bowel  may  even  have 
torn  away  from  the  abdominal  wall,  on  account  of  its  size,  w^eight,  and 
distention.  In  a  bowel  so  distended,  h}'pertrophied,  and  abnormal  it 
is  practically  impossible  to  form  a  spur;  hence  most  writers  advise  the 
lumbar  route  for  the  performance  of  the  colostomy  or  colotomy. 

In  a  number  of  instances  colotomy  has  failed  to  reHeve  the  s}TTip- 
toms  of  dilated  colon  and  the  artificial  anus  has  not  functionated, 
therefore  it  is  advisable  only  to  do  the  operation  for  the  relief  of  symp- 
toms that  seem  to  indicate  an  immediate  fatality. 

*  Lancet,  Jan.  29,  1898.  f  Zeit.  f.  klin.  Med.,  Bd.  liii,  Riegel  Festschrift. 
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Resection  of  the  dilated  portion  of  the  colon  seems  now  to  be  the 
most  popular  method  of  treating  these  cases;  its  results  are  the  best, 
notwithstanding  the  inherent  difficulties  of  the  procedure.  But  un- 
fortunately the  dilatation  may  recur  after  the  resection,  and  with  this 
knowledge  it  is  wiser  to  make  a  wide  resection,  to  prevent  redilatation 
of  the  remaining  portion.  If  the  whole  or  the  most  of  the  colon  is 
dilated,  the  surgical  difficulties  of  the  operation  are  great,  although 
it  has  been  successfully  accomplished,  as  already  stated,  by  Treves. 
Lane  and  others  have  so  operated  a  number  of  cases.  Most  surgeons, 
however,  would  prefer  a  short-circuiting  operation,  either  as  a  preUm- 
inary  step  to  a  resection  of  the  colon  or  as  a  permanent  channel,  but 
ileosigmoidostomy  has  not  proved  a  success  except  for  temporary 
relief,  unless  the  dilated  loop  is  resected  either  at  the  primary  operation 
or  at  some  subsequent  time. 

Mummery  has  obtained  good  results  in  dilatation  of  the  colon  by 
performing  appendicostomy  and  keeping  the  dilated  sigmoid  empty 
by  daily  washings  through  the  appendix. 

An  attempt  to  narrow  the  bowel  by  Lembert  sutures,  similar  to 
the  operation  of  gastroplication  has  proved  a  failure;  so  also  has 
fixation  of  the  colon. 

There  has  recently  been  much  discussion  as  to  the  value  of  the 
colon,  and  English  writers,  more  particularly,  have  stated  that  the 
race  would  be  better,  stronger,  and  healthier  if  they  possessed  ^no 
colon  at  all.  The  following  sentences  from  Mummery  are  apropos: 
"The  fact  that  human  beings  can  live  without  a  colon  is  no  proof  of 
its  uselessness,  and  at  present  the  evidence  brought  forward  to  prove 
that  the  colon  is  a  useless  and  effete  portion  of  the  ahmentary  tract  is 
anything  but  convincing.  Under  conditions  of  modern  civilization  it 
is  undoubtedly  possible  for  human  beings  to  Hve  without  a  colon,  and 
perhaps  even  for  it  not  to  be  missed;  but  man  was  not  designed  to 
live  in  a  London  flat  with  servants  and  a  banking  account,  and  this 
can  therefore  hardly  be  taken  as  an  argument  that  the  colon  is  useless." 

6.  Congenital  anomahes  in  the  position,  form,  and  size  of  the  large 
intestine.  The  topographic  studies  made  by  Curschmann*  on  con- 
genital anomalies  of  the  large  intestine  are  of  extreme  chnical  inter- 
est, and  we  quote  freely  from  them.  Anomalies  in  the  position  and 
size  of  the  cecum  and  ascending  colon  may  be  seen  far  removed  from 
their  usual  site,  surrounded  by  sm.all  intestine  or  concealed  in  the 
middle  of  the  abdomen. 

Loops  in  the  ascending  colon  are  never  seen,  and  but  two  cases  of 
volvulus  are  recorded.  In  other  rare  cases  there  is,  in  addition  to 
the  development  of  the  mesentery,  an  abnormal  attachment  of  the 
ascending  colon  to  the  abdominal  wall,  corresponding  to  that  existing 
during  a  certain  period  of  embryonic  Hfe.  Such  a  case  occurred  under 
my  observation  in  San  Diego,  CaHfornia,  in  a  girl  aged  fourteen, 
upon  whom  I  operated  for  appendicitis.  The  cecum  and  appendix 
and  ascending  colon  were  found  to  be  congenitally  attached  to  the 

*  Deutsch.  Arch.  f.  klin.  Med.,  June  26,  1894. 
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abdominal  wall;  the  appendix  was  immediately  beneath  the  umbilicus 
and  lay  in  the  transverse  axis  of  the  abdominal  cavity. 

In  all  of  these  cases  the  cecum  and  ascending  colon  are  found  in 
the  umbihcal  region,  or  even  to  the  left  of  it.  Other  parts  of  the 
intestine  are  apt  to  be  in  an  anomalous  position.  The  cecum  may  be 
elongated,  the  elongation  being  either  congenital  or  acquired.  Treves, 
Leichtenstern,  and  Eichhorst  think  that  this  predisposes  to  ileus; 
others  do  not.  Curschmann  has  often  noticed  a  kinking  or  bending 
over  of  such  an  elongated  cecum.  The  cecum  may  be  turned  upward 
toward  the  diaphragm  and  cause  a  corresponding  protrusion  of  the 
ascending  colon.  In  ten  of  the  latter's  cases  complete  obHteration  of 
the  bowel  was  produced,  the  patients  dying  with  symptoms  of  ileus. 
This  doubling  of  the  cecum  often  renders  the  diagnosis  of  appendicitis 
extremely  difficult. 

An  important  anomaly  is  congenital  shortening  or  absence  of  the 
ascending  colon.  This  is  usually  associated  with  displacement  of  the 
cecum  and  appendix,  which  may  be  against  the  margin  of  the  liver  or 
behind  it.  The  transverse  colon  and  its  flexures  often  depart  from 
the  normal.  With  shortened  colon,  one  or  both  flexures  may  be 
absent.  If  the  right  flexure  is  absent,  the  ascending  colon  passes 
diagonally  across  to  the  left  side.  Absence  of  the  splenic  flexure 
produces  the  same  condition  in  the  descending  colon. 

A  loop  may  exist  in  the  transverse  colon,  and  rise  in  front  of  and 
overhe  the  entire  anterior  surface  of  the  liver;  the  normal  anterior 
liver  dullness  is  then  permanently  replaced  by  a  tympanitic  note. 
Enlargement  of  the  flexures  with  doubling  is  most  common  on  the  left 
side  and  can  obscure  the  splenic  area.  Torsion  is  less  common  in  the 
flexures  and  transverse  colon  than  elsewhere  in  the  large  intestine, 
probably  because  the  hnks  of  the  loops  are  usually  more  widely 
separated  than  in  the  sigmoid  flexure. 

The  descending  colon  and  sigmoid  flexure  are  the  most  common 
seats  of  anomahes  of  position  and  size.  In  a  number  of  cases  the 
sigmoid  flexure  is  unusually  long  and  presents  large  loops,  remains  of  the 
fetal  condition.  The  looping  is  associated  with  unusual  length  of  the 
colon;  in  fifteen  cases  the  colon  was  from  195  to  228  cm.  long,  as  com- 
pared to  an  average  normal  length  of  142  cm. 

A  very  important  anomaly  is  a  loop  between  the  lower  end  of  the 
sigmoid  and  the  upper  end  of  the  rectum,  which  is  usually  combined 
with  the  entrance  of  the  colon  into  the  right  side  of  the  pelvis.  Through 
this  the  cecum  and  the  loops  of  bowel  are  brought  into  closer  relation, 
and  sometimes  are  united  by  adhesions  in  the  right  iliac  fossa. 

The  large  loop  in  the  sigmoid  is  usually  situated  in  the  median 
line,  parallel  to  and  just  behind  the  hnea  alba,  its  apex  touching  the 
transverse  colon,  and  in  some  cases  even  reaching  the  diaphragm  and 
covering  the  left  lobe  of  the  hver  and  the  stomach.  The  base  of  the 
loop  is  usually  covered  by  small  intestine,  an  important  point  in 
volvulus,  as  in  such  cases  the  existence  of  parts  .of  the  same  bowel  can 
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be  demonstrated  in  the  left  iliac  fossa  or  entire  left  side,  and  will  also 
first  present  themselves  when  the  abdomen  is  first  opened. 

The  constipation  which  is  so  frequent  in  case  of  enlarged  sigmoid 
depends,  at  least  in  part,  on  two  factors — the  form  of  the  loop  and  the 
lessened  effect  of  the  abdominal  pressure,  and  the  greater  concentra- 
tion of  the  feces  which  is  the  result  of  the  longer  time  required  for  their 
passage. 

ENTEROSPASM  OF  THE  COLON 

Recently  there  has  come  to  be  recognized  a  condition  which  is  due 
to  spasmodic  contraction  of  the  circular  muscular  fibers  in  some  part 
of  the  colon.  This  contraction  is  very  closely  localized,  and  has  been 
seen  while  the  abdomen  was  open  for  surgical  purposes.  The  con- 
striction may  be  from  i  to  4  inches  in  length.  It  may  be  intense  and 
absolute,  closing  entirely  or  partly  the  bowel  lumen  and  producing  a 
train  of  symptoms  that  it  is  often  impossible  to  differentiate  from 
true  intestinal  obstruction.  Writers  have  compared  the  condition  to 
asthma  and  to  spasmodic  stricture  of  the  urethra.  It  is  usually  seen 
in  neurotic  women  between  thirty  and  fifty  years  of  age,  who  are  hys- 
terical and  are  probably  also  the  subjects  of  chronic  coHtis.  It  is  a 
very  curious  condition,  and  meager  as  our  knowledge  is,  it  is  only  very 
recently  that  we  have  come  to  know  anything  at  all  positive  about  it. 
Here,  as  in  many  other  instances,  it  has  been  the  study  of  the  pathol- 
ogy of  the  hving  that  has  suppHed  the  little  that  we  know  about  it. 
Again  has  surgery  paid  its  debt  to  pathology. 

Recently  surgeons  have  opened  the  abdomen  of  patients  who 
apparently  were  suft'ering  from  intestinal  obstruction,  but  no  obstruc- 
tion could  be  found,  although  the  small  intestine  would  be  distended 
and  the  lower  colon  collapsed,  but  at  the  junction  of  the  collapsed  and 
distended  bowel  no  obstruction  could  be  found.  Still  more  recently 
several  surgeons  report  having  seen  such  cases,  and  that  during  the 
operation  the  spasmodic  contraction  of  the  colon  was  actually  occur- 
ring. The  stricture  could  be  both  seen  and  handled,  the  contraction 
appearing  and  disappearing  while  the  colon  was  actually  under  ob- 
servation. 

In  other  instances  the  tumor  will  appear  only  while  the  intense 
abdominal  pain  is  present  and  the  symptoms  of  coHtis  are  marked. 
An  examination  between  attacks  will  then  fail  to  demonstrate  the 
presence  of  a  palpable  tumor,  and  repeated  examinations  under  the 
same  conditions  will  confirm  these  statements.  There  will  always  be 
localized  tenderness  over  the  tumor  and  the  stools  during  the  paroxysm 
may  contain  blood.  This  has  been  advanced  as  a  reason  for  stating 
that  enterospasm  is  always  due  to  coHtis,  and  often  to  ulcer  in  the 
colon.  One  writer  says  that  in  all  the  cases  that  he  has  seen  or  has 
found  recorded  there  was  blood  in  the  stools — a  definite  evidence  of 
ulceration  somewhere  in  the  bowel  as  he  views  it.  In  the  cases  that 
were  observed  while  the  abdomen  was  open  a  very  locahzed  entero- 
spasm would  be  seen  to  add  evidence  to  the  statement  that  the  spasm 
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is  always  due  to  a  local  irritation,  most  probably  an  ulcer;  the  chro- 
nicity  of  the  symptoms  also  adds  to  the  probability  of  colonic  ulcer 
being  the  basal  factor  in  the  etiology. 

The  symptoms  of  colonic  enterospasm  are  extremely  confusing; 
while  they  are  well  marked,  their  very  intensity  is  misleading.  The 
most  marked  symptom  is  of  course  pain,  which  arises  suddenly  without 
discoverable  cause,  is  paroxysmal,  and  lasts  from  a  few  hours  to  several 
days,  passing  off  as  suddenly  as  it  arose.  The  pain  occurs  in  that  part 
of  the  abdomen  in  which  the  contracted  colon  lies ;  therefore  it  may  simu- 
late acute  intestinal  obstruction,  renal  colic,  appendicitis,  or  peritonitis. 
Vomiting  is  often  a  marked  symptom.  If  the  spasm  continues,  the 
picture  is  almost  typical  of  acute  intestinal  obstruction — a  diagnosis 
that  has  caused  the  patient  to  be  submitted  to  an  operation  for  the 
rehef  of  that  condition.  This  is  a  very  reasonable  error,  as,  in  addi- 
tion to  the  subjective  symptoms,  an  examination  of  the  abdomen 
during  an  attack  may  reveal  a  tumor  which  is  the  contracted  colon, 
usually  the  descending  colon  or  the  sigmoid.  Sooner  or  later  the  spasm 
relaxes,  the  bowels  move,  the  pain  and  all  the  symptoms  subside,  and 
the  patient  is  apparently  in  a  normal  state.  This  happy  result  is 
often  hastened  by  the  administration  of  morphin,  but  in  the  face  of 
the  symptoms  as  detailed  one  would  not  like  to  give  morphin  until  an 
honest  attempt  has  been  made  to  clear  the  diagnosis.  In  some  cases, 
however,  the  pain  may  be  too  acute  to  refrain  from  giving  the  patient 
this  relief. 

As  may  be  gathered,  the  diagnosis  is  extremely  difficult,  and  if 
fecal  vomiting  and  visible  peristalsis  are  present,  it  is  practically  im- 
possible. In  fact,  if  cases  were  not  on  record  where  surgeons  have 
seen  this  spasm  actually  occurring  while  the  colon  was  visible  during 
an  operation,  we  would  hesitate  to  classify  the  disease  as  a  separate 
entity. 

The  treatment,  if  the  diagnosis  can  be  made,  is  simplicity  itself, 
and  consists  in  the  administration  of  morphin,  with  or  without  atropin, 
and  the  attack  terminates  very  speedily.  If  we  were  always  certain 
that  we  were  not  dealing  with  a  strangulation  of  the  bowels,  cases  of 
enterospasm  in  the  colon  could  be  easily  and  speedily  relieved. 

INTESTINAL  SAND 

Intestinal  sand,  or  sable  intestinale,  is  a  sand-Hke  material  present 
in  the  feces,  often  in  considerable  amounts — as  much  as  a  dram — 
although  one  of  Mummery's  cases  passed  as  much  as  two  ounces  a 
day,  an  amount  that  is  very  unusual.  In  some  subjects  of  mucous 
coUtis  it  is  always  present  in  the  stools  in  small  amounts;  in  others  it 
is  only  seen  from  time  to  time.  Its  most  frequent  association  is  that 
with  mucous  colitis,  and  when  present  in  large  amounts  it  is  said  to  be 
the  cause  of  blood  in  the  stools  in  that  disease.  True  intestinal  sand  has 
this  composition:  Water,  15  per  cent.;  inorganic  matter,  51  per  cent.; 
organic  matter,  34  per  cent.  The  residue  shows  salts  of  magnesium 
and  calcium;    phosphorus,  iron,  and  urobilin.     Calcium  phosphate  is 
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one  of  the  chief  constituents,  being  about  98  per  cent,  of  the  total 
salts. 

The  origin  of  this  sand  is  as  yet  not  satisfactorily  determined;  it 
would  seem  to  be  analogous  to  the  gravel  passed  in  urine.  It  has  been 
studied  by  Laboulbene,*  Dieulafoyj  Mathieu  and  Richaud,J  Fiir- 
bringer,§  Eichhorst,||  Thomson  and  Ferguson,  *[{  Duckworth  and 
Garrod,**  Mitchell, jt  to  whom  the  reader  who  wishes  more  detailed 
information  is  referred. 

The  coloring-matter  is  mainly  urobilin,  but  bile-pigments  are  also 
present.  Cholesterin  is  not  present,  and  the  sand  is  not  of  biliary 
origin  at  all.  It  dissolves  in  dilute  hydrochloric  acid,  leaving  an 
organic  residue  in  which  many  bacteria  may  be  found. 

False  intestinal  sand  is  made  up  entirely  of  vegetable  debris  which 
is  readily  demonstrated  by  microscopic  examination,  which  shows  the 
thick-walled  woody  cells  instead  of  the  crystals  of  irregular  shapes,  of 
brown  or  yellow  tint,  which  are  present  in  the  true  sand.  The  vege- 
table cells  are  sometimes  encrusted  with  earthy  salts.  The  passage 
of  either  form  is  often  attended  by  considerable  cohcky  pain,  and  in 
mucous  colitis  the  sand  may  be  passed  for  many  months  at  a  time. 
Mitchell  seems  to  find  a  relation  between  the  milk  diet  of  the  patient 
and  the  passage  of  the  sand. 

The  sand  may  agglutinate  with  a  mass  varying  in  size  from  that 
of  a  seed  to  a  small  nut.  Mongour  JJ  reports  such  a  case  in  a  woman 
aged  thirty-one,  an  arthritic  neurotic,  who  had  suffered  for  years  with 
digestive  disorders  and  dilated  stomach.  Later  a  membranous  cohtis 
arose,  with  colonic  pain  and  pronounced  constipation.  In  addition 
to  the  usual  membranes,  the  patient  for  six  or  seven  months  passed 
small  stones.  Their  discharge  would  occupy  a  period  of  two  weeks. 
On  section  they  were  found  to  be  composed  of  carbonate  of  calcium 
and  phosphates  of  magnesium,  with  organic  matter  and  iron. 

The  intestinal  calcuH  described  by  Langanhagen  and  Schmitt  §§ 
were  formed  of  Lime  and  magnesium  which  had  been  administered  in 
cachets.  These  authors  suggest  that  when  bicarbonate  of  soda, 
magnesia,  and  acid  bismuth  are  given  in  cases  of  hyperchlorhydria,  the 
acidity  of  the  gastric  juice  is  neutrahzed  by  the  soda,  and  other  sub- 
stances remain  unchanged  and  become  compressed,  hard  masses. 
They  further  add  that  the  addition  of  sugar  to  lime  and  magnesia 
forms  a  soluble  compound  and  may  prevent  the  formation  of  these 
calculi. 

Duckworth  and  Garrod  state  that  the  fact  that  urobiHn  is  present 

*  Archives,  gen.  de  med.,  xxii,  641,  1873;  Bull.  Acad.  Med.  de  Paris,  ii,  1383,  1893. 

t  Clin.  Med.  de  I'Hotel  Dieu,  1896-97,  273. 

t  Bull  et  Mem.  Soc.  Med.  des  Hopitaux,  xiii,  473,  1896. 

§  Verhandlungen  des  Cong.  f.  innere  Med.,  xi,  313,  1892. 

II  Deutsches  Archiv.  f.  klin.  Med.,  Ixviii,  i,  1900 

i  Journal  of  Path,  and  Bact.,  vi,  334,  1900. 

**  Medico-Chirurgical  Trans.,  Ixxxiv,  389,  1901. 

tt  Trans.  Col.  Physicians,  Philadelphia,  third  series,  vol.  xxv,  1903,  p.  152. 

Xt  Compt.  rend  de  la  soc.de  biol.,  Feb.  28,  1896. 

§§  Gaz.  hebdom.  de  med.  et  de  chir.,  Feb.  7,  1901. 


444  DISEASES   OF   THE   DIGESTIVE   SYSTEM 

in  the  sand  in  considerable  amounts  would  seem  to  show  that  the 
sand  is  probably  formed  in  a  region  in  which  bile-pigment  has  been 
transformed  into  urobilin;  that  is,  in  the  upper  region  of  the  colon. 
The  fact  that  intestinal  sand  is  most  frequently  associated  with  mucous 
cohtis  would  seem  to  lend  strength  to  this  view. 

The  treatment    consists    of  colonic  flushing    and  that  which  is 
appropriate  to  mucous  colitis. 


CONSTIPATION 

By  John  H.  Musser,  M.D.,  and  George  Morris  Piersol,  M.D. 

No  clinical  symptom  is  more  frequently  encountered  in  the 
practice  of  medicine  than  constipation.  The  commonplace  and  ob- 
stinate character  of  the  affection  is  perhaps  responsible  for  the  preva- 
lence of  the  idea  that  constipation  is  a  necessary  evil,  rarely  capable  of 
permanent  cure.  As  a  result,  we  are  prone  to  look  upon  the  condition 
with  an  indifference  which  allows  us  to  be  content  with  a  certain  degree 
of  temporary  relief,  too  often  brought  about  by  the  easiest  means  at 
our  disposal,  namely,  the  use  of  purgative  drugs.  That  this  attitude 
is  not  only  erroneous,  but  often  harmful,  there  can  be  no  doubt. 
Since  constipation  is  but  a  symptomatic  expression  of  some  underlying 
disorder,  the  first  step  toward  its  successful  management  must  be  the 
determination  of  the  causal  factors,  and  any  treatment,  to  be  efficient, 
must  be  directed,  not  to  the  temporary  improvement  of  the  symptom, 
but  to  the  permanent  removal  of  the  cause.  It  is  evident,  therefore, 
that  in  any  discussion  of  the  treatment  of  constipation,  a  consideration 
of  the  etiology  is  of  prime  importance. 

However,  an  adequate  appreciation  of  the  etiologic  factors  is 
materially  aided  by  an  understanding  of  the  physiology  of  the  mechan- 
ism by  which  normally  nature  accompUshes  the  passage  of  the  feces 
through  the  bowel. 

PHYSIOLOGY 

The  onward  propulsion  of  the  contents  of  the  large  intestine  is 
brought  about  by  the  peristaltic  movements,  shown  by  Bayliss  and 
StarHng  to  consist  of  wave-like  contractions  of  the  intestinal  muscu- 
lature, a  wave  of  contraction  being  preceded  by  a  wave  of  relaxation. 

The  production  of  these  intestinal  movements  is  dependent  upon  a 
variety  of  factors.  As  in  other  portions  of  the  intestinal  tract,  the 
nerve-supply  of  the  lower  bowel  is  chiefly  sympathetic,  and  includes 
fibers  derived  from  the  neurones  of  the  lumbar  and  sacral  cord  seg- 
ments, and  those  from  the  neurones  of  the  inferior  mesenteric  and  sub- 
sidiary gangha,  embracing  those  of  the  intramuscular  plexus  of  Auer- 
bach  within  the  intestinal  wall.  The  function  of  the  cerebrospinal 
efferents  is  excitomotor,  while  that  of  the  sympathetic  neurones  proper 
is  probably  largely  inhibitory. 

Although  it  has  been  shown  that  the  peristaltic  movements  of  the 
intestines  may  occur  solely  as  the  result  of  reflexes,  the  centers  for 
which  probably  He  in  the  nerve-cells  of  Auerbach's  plexus,  they  may 
also  arise  from  direct  or  reflex  impulses  originating  in  the  central 
nervous  system.     Evidence  of  this  is  afforded  by  the  marked  increase 
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of  the  colonic  movements  that  are  brought  about  by  taking  food  into 
the  stomach  and  by  the  effect  of  psychic  disturbances  upon  the  motor 
activity  of  the  intestines. 

The  most  powerful  local  stimuli  to  intestinal  movements  are  the 
chemical  and  mechanical  irritations  which  arise  from  undigested 
remains  of  food,  digestive  juices,  and  bacteria.  These  factors  operate 
largely  by  causing  pressure  on  the  bowel  walls  by  distention,  which, 
as  Cannon  has  shown,  is  the  chief  cause  of  those  intestinal  move- 
ments which  bring  about  segmentation  of  the  bowel  contents.  It 
follows,  therefore,  that  those  foods  which  produce  the  largest  amount 
of  undigested  residue  and  at  the  same  time  elaborate  certain  products 
of  digestion,  as  sugar,  organic  acids,  etc.,  which  act  as  powerful  chemi- 
cal stimuli  to  the  intestines  and  also  favor  the  development  of  bac- 
teria, are  the  most  efficient  exciters  of  the  colonic  musculature.  These 
requirements  are  met  better  by  vegetable  than  by  animal  foods— a  fact 
which  explains  the  efl&ciency  of  a  vegetarian  diet  in  certain  forms  of 
constipation. 

Skiagraphic  examinations  of  patients  who  have  been  given  bismuth 
with  a  meal  demonstrate  that  normally  the  contents  of  the  intestines 
begins  to  reach  the  cecum  between  four  and  five  hours  after  a  meal  has 
been  taken ;  two  hours  later  it  reaches  the  hepatic  flexure  of  the  colon, 
nine  hours  after  the  meal  the  splenic  flexure  is  passed,  and  in  eleven 
hours  the  contents  has  descended  to  the  ihac  colon.  From  here  on  the 
passage  is  slower,  approximately  seven  to  eight  hours  being  required  for 
the  feces  to  travel  from  the  beginning  of  the  iliac  colon  to  the  rectum. 
The  passage  of  the  intestinal  contents  from  the  stomach  to  the  rectum 
requires,  therefore,  about  eighteen  to  nineteen  hours. 

The  material  which  passes  the  ileocecal  valve  is  fluid;  as  it  is 
slowly  propelled  along  the  colons  absorption  occurs,  and  the  contents 
becomes  progressively  less  fluid,  but  remains  decidedly  soft  until  its 
retention  in  the  pelvic  colon,  where  it  acquires  the  firmer  consistency 
of  normal  feces. 

The  feces  are  retained  in  the  pelvic  colon  until  they  are  forced  into 
the  rectum  by  an  increase  of  colonic  peristalsis;  the  result  of  direct 
stimulation  from  the  local  irritation  and  distention  produced  by  a 
sufficient  fecal  accumulation  in  the  colon,  aided  often  by  reflex  stimuH, 
such  as  taking  food  into  the  stomach,  drinking  a  glass  of  water  or  a 
cup  of  hot  coffee,  or  the  use  of  tobacco.  The  increased  distention  of 
the  rectum  produced  by  the  entrance  of  the  feces  gives  rise  to  the 
afferent  sensory  impulses  which  are  translated  into  the  desire  to  defe- 
cate. 

The  act  of  defecation  is  then  accompKshed  by  the  voluntary  con- 
traction of  the  abdominal  muscles  and  descent  of  the  diaphragm,  by 
means  of  which  intra-abdominal  pressure  is  raised  and  more  fecal 
material  is  forced  into  the  rectum.  This  produces  further  distention 
of  the  rectum  and  mechanical  irritation  of  its  mucosa,  thereby  giving 
rise  to  afferent  impulses  which  are  conveyed  to  the  rectal  center  in  the 
lumbar  cord.     From  here  efferent  impulses  arise,  which  cause  relaxa- 
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tion  of  the  sphincters,  increased  colonic  peristalsis,  and  an  increase  in 
the  contraction  of  the  abdominal  muscles,  thereby  completing  the 
reflex  act  of  defecation.  It  has  been  shown  that  normally  during 
defecation  the  intestinal  tract,  from  the  splenic  flexure  to  the  anal 
canal,  is  completely  emptied. 

ETIOLOGY 

We  may  now  consider  the  various  pathologic  states  and  functional 
derangements  which  are  capable  of  modifying  the  normal  sequence  of 
events  just  considered  in  such  a  way  as  to  bring  about  a  condition  of 
constipation.  For  clinical  purposes  it  is  necessary  to  discover  in  de- 
tail the  causes  which  produce  these  disturbances  of  the  physiologic 
processes.  These  causal  factors  are  many  and  varied,  and  for  purposes 
of  classification  may  be  grouped  into  general  and  local  causes. 

The  General  Causes  of  Constipation. — Among  the  general  causes 
may  be  mentioned: 

1.  The  so-called  hereditary  or  constitutional  form  of  constipation. 
Several  members  of  the  same  family  sometimes  suffer  from  habitual 
constipation  dating  from  earliest  childhood.  It  is  probably  the  result 
of  the  children  of  a  family  not  being  trained  to  regular  habits. 

2.  A  sedentary  life,  neglect  of  the  calls  of  nature,  and  the  habitual 
or  excessive  use  of  purgatives  which  result  in  irregular  habits,  produce 
constipation  by  inhibiting  or  perverting  normal  stimulation  of  the 
intestinal  musculature. 

3.  Dietetic  errors  are  among  the  most  frequent  general  causes  of 
constipation.  These  consist  in  (a)  an  insufficient  amount  of  food  and 
(b)  food  which  is  deficient  in  residue.  In  both  instances  the  bowel  is 
deprived  of  the  mechanical  and  chemical  stimuli  necessary  to  promote 
proper  intestinal  activity,  (c)  Finally,  even  when  large  amounts  of 
food  are  taken,  overdigestion  of  food  may  occur,  which  results  in  a 
decrease  in  the  quantity  of  intestinal  contents  to  be  evacuated. 

4.  Anemia,  certain  functional  nervous  disorders,  as  neurasthenia 
and  hysteria,  and  mental  diseases,  especially  melancholia,  as  well  as 
cachexia  from  any  cause,  and  acute  infectious  fevers  all  tend  to  produce 
coprostasis.  Such  constipation  is  caused  by  the  atony  of  the  muscu- 
lature of  the  bowel  resulting  from  these  conditions,  aided  by  the 
restricted  diet  commonly  prescribed  in  such  diseases.  In  neuras- 
thenia, melanchoha,  and  allied  disorders  depression  of  the  nervous 
system  also  plays  a  prominent  role  in  the  production  of  constipation. 

5.  Chronic  disease  of  stomach,  heart,  kidneys,  and  liver  may 
secondarily  produce  constipation  by  altering  the  secretions  of  the  ali- 
mentary tract  and  by  causing  abnormal  congestions.  In  this  con- 
nection attention  should  be  called  to  the  frequency  with  which  con- 
stipation accompanies  gastric  disorders  marked  by  abnormalities  of 
the  gastric  acidity,  as  seen  in  both  hyperacidity  and  hypoacidity. 
Many  attempts  to  cure  constipation  are  futile  because  the  states  of 
the  mouth  and  gastric  digestion  are  disregarded. 

The  Local  Causes  of  Constipation. — These  comprise: 
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1.  Weakness  of  the  diaphragm  and  muscles  of  the  abdominal  wall, 
seen  in  those  whose  abdomens  have  been  subjected  to  overdistention, 
as  from  repeated  pregnancies,  tumors  and  ascites,  and  obesity. 

2.  An  important  cause  of  constipation  is  atony  of  the  intestinal 
musculature  from  overstretching  of  the  bowel  by  gas  or  feces-.  Under 
this  head  may  also  be  included  congenital  dilatation  of  the  colon 
(Hirschsprung's  disease). 

3.  Atrophy  of  the  intestinal  mucosa,  as  encountered  in  the  senile, 
is  also  responsible  for  constipation. 

4.  Pathologic  states  of  the  mucosa  of  the  large  bowel,  the  result  of 
chronic  inflammations,  which  by  diminishing  the  excitability  of  the 
intestinal  mucous  membrane,  ^ause  inhibition  of  the  afferent  impulses 
which  normally  give  rise  to  reflex  excitation  of  intestinal  movements, 
produce  constipation. 

5.  Inhibition  of  intestinal  movements  by  irritation  of  the  sympa- 
thetic nerves,  as  in  the  constipation  of  lead-poisoning,  and  similar 
inhibitory  impulses  produced  by  sympathetic  irritation,  the  result 
of  various  depressing  emotions,  lead  to  constipation.  Painful  im- 
pulses, the  result  of  inflammation  or  trauma  of  the  abdominal  and 
pelvic  viscera,  may  also  produce  constipation  by  causing  reflexly 
efferent  depresso-motor  impulses  to  be  conveyed  through  the  ab- 
dominal sympathetic  system.  The  paralyzing  action  of  nicotin  upon 
the  sympathetic  ganglia  probably  accounts  for  the  part  played  by 
tobacco  in  aiding  evacuation  of  the  bowels  in  some  individuals. 

6.  Obstruction  to  the  onward  movement  of  the  feces  is  a  prominent 
local  cause  of  constipation.  This  may  arise  from  abnormally  large 
quantities  of  feces,  but  more  often  from  the  excessive  hardness  and 
dryness  of  the  fecal  mass,  the  result  of  insufficient  ingestion  of  fluid  or 
excessive  absorption  or  elimination  of  water  from  the  intestines. 
Rarely  foreign  bodies  produce  a  partial  or  complete  obstruction 
of  the  bowel.  Narrowing  of  the  lumen  of  the  gut  by  various  anatomic 
and  mechanical  conditions,  such  as  strangulation,  volvulus,  and  intus- 
susception, strictures  and  neoplasms,  torsions  and  kinks  the  result  of 
adhesions  and  tractions,  and  extrinsic  pressure  upon  the  bowel  from 
tumors,  organs,  abscesses  and  bands  of  adhesions — in  short,  the  causes 
of  acute  and  chronic  intestinal  obstruction — result  in  more  or  less 
absolute  constipation.  Malpositions  and  deformities  of  the  lower 
bowel,  as  seen  in  the  redundant  sigmoid  and  elongated  ptosed  colon, 
are  proHfic  sources  of  constipation. 

7.  Lastly,  spasm  of  the  large  intestine  may  give  rise  to  an  obstinate 
type  of  constipation,  called  enterospasm  or  spasmodic  constipation. 
This  condition  is  met  with  chiefly  in  neurasthenic  and  hysterical 
women,  often  the  subjects  of  visceroptosis,  but  may  be  encountered 
as  a  sequel  of  chronic  ulcerative  colitis.  Spasm  of  the  sphincter  ani, 
the  result  of  hemorrhoids  and  fissures,  also  produces  constipation. 

In  addition,it  must  be  confessed  that  there  exist  a  considerable  num- 
ber of  cases  of  constipation  for  which  no  adequate  cause  can  be  assigned 
and  in  which  the  most  painstaking  search  for  etiologic  factors  is  fruit- 
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less.  To  this  group  the  undesirable  name  of  idiopathic  or  habitual 
constipation  has  been  appHed.  Even  in  this  group  the  constipation 
should  be  regarded  not  as  a  primary  condition,  but  rather  as  the  ex- 
pression of  some  abnormal  state  the  exact  nature  of  which  is  as  yet 
undiscovered. 

TREATMENT 

From  what  has  been  said,  it  is  perhaps  unnecessary  to 
further  emphasize  the  fundamental  importance  of  approaching  the 
treatment  of  constipation  from  the  standpoint  of  etiology.  Since 
constipation  is  the  result  of  such  devious  and  often  remote  causes, 
treatment  based  upon  the  etiology  invariably  involves  patient  and 
painstaking  study  of  each  individual  case — a  fact  which  probably 
accounts  for  the  frequency  with  which  this  method  of  management  is 
neglected.  Although  the  removal  of  the  causal  factor  is  essential  to 
the  permanent  cure  of  every  patient  suffering  from  constipation,  there 
are  certain  elements  of  treatment  which  are  more  or  less  apphcable  to 
many,  if  not  most,  cases  of  constipation,  excluding  those  in  which 
coprostasis  is  the  result  of  an  organic  mechanical  obstruction.  These 
fundamental  remedial  measures  may  be  grouped  under  the  head  of 
physical,  dietetic,  and  medicinal  methods. 

Physical  Methods. — The  average  individual,  as  a  result  of  con- 
venience and  habit,  empties  the  bowels  once  in  every  twenty-four 
hours.  There  are,  however,  many  people  who  normally  have  two, 
three,  or  more  bowel  movements  a  day;  while  others  again,  in  appar- 
ently perfect  health,  may  have  an  evacuation  only  once  in  every  forty- 
eight  or  seventy- two  hours.  Indeed,  there  are  numerous  records  of 
patients  who  habitually  allow  a  week  or  more  to  elapse  without  having 
a  movement  of  the  bowels  and  yet  experience  no  inconvenience  or  ill 
health.  The  question  as  to  whether  or  not  a  given  person  is  consti- 
pated is,  therefore,  somewhat  an  individual  one.  The  mere  fact  that 
the  bowels  are  not  moved  daily  is  not  in  itself  sufficient  indication  that 
constipation  exists,  provided,  of  course,  that  when  evacuations  do 
occur,  they  are  spontaneous  and  complete.  As  a  general  rule,  however, 
it  is  safe  to  assume  that  under  normal  circumstances,  and  on  an  ordi- 
nary mixed  diet,  the  average  adult  should  have  the  bowels  thoroughly 
emptied  once  each  day. 

In  the  treatment  of  all  forms  of  chronic  constipation,  but  especially 
in  that  variety  which  has  resulted  from  habitual  neglect  of  the  desire 
to  defecate,  the  estabUshment  of  a  regular  habit  of  going  to  stool  is  of 
prime  importance.  As  a  rule,  the  most  suitable  time  for  a  bowel  move- 
ment is  after  the  morning  meal,  when  there  is  usually  considerable  fecal 
accumulation  in  the  pelvic  colon  and  the  ingestion  of  food  and  hquid 
into  the  empty  stomach  excites  colonic  peristalsis.  The  patient  should 
be  instructed  to  make  an  effort  systematically  to  have  a  bowel  move- 
ment at  a  fixed  hour  each  morning.  Whether  or  not  the  desire  for  a 
bowel  m.ovement  is  present  at  this  time,  is  a  matter  of  httle  moment; 
the  effort  should  be  made  just  the  same.  If  this  course  is  patiently 
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persisted  in,  the  involuntary  muscle  of  the  lower  bowel  will  ultimately 
become  sufficiently  trained  so  that  at  about  the  given  hour  contractions 
will  begin  and  the  desire  to  defecate  will  occur.  The  patient  should 
be  told  not  only  to  make  the  effort,  but  to  give  sufficient  time  to  it, 
so  that  the  bowels  will  have  a  chance  to  act.  The  more  frequently 
the  rectum  is  allowed  to  become  overdistended,  the  more  insensi- 
tive becomes  the  rectal  mucous  membrane;  for  that  reason  patients 
should  also  be  urged  never  to  neglect  any  additional  desire  to  defecate 
that  may  occur  at  other  times  of  the  day. 

Attention  should  be  called  to  the  prophylactic  importance  of  train- 
ing children  in  regular  habits  of  defecation.  The  carelessness  or  igno- 
rance of  mothers  and  nurses  is  unfortunately  responsible  for  much 
habitual  constipation.  The  training  should  be  begun  during  earhest 
infancy.  As  soon  as  a  baby  can  sit  up,  the  mother  should  make  a 
practice  of  placing  it  upon  a  suitable  vessel  at  regular  intervals  during 
the  day.  In  a  surprisingly  short  time  the  baby  will  acquire  the  habit 
of  having  stools  at  these  intervals,  and  by  the  time  it  is  eighteen  months 
old,  in  most  instances,  a  regular  habit  will  have  been  established. 
The  watchful  care  of  the  parent  should  not  end,  however,  at  infancy. 
During  the  entire  period  of  childhood  vigilance  should  be  exercised 
over  the  child,  naturally  indifferent  about  such  matters,  until  the  daily 
morning  bowel  movement  becomes  as  habitual  as  sleep. 

The  seed  of  troublesome  constipation  in  later  Kfe  is  often  sown 
during  the  school-days.  Late  rising,  an  insufficient  and  often  hurried 
breakfast,  and  haste  to  reach  school  on  time,  all  tend  to  hinder  the 
proper  morning  movement.  Once  in  school,  the  difficulty  of  leaving 
the  class-room  leads  to  a  further  disregard  to  the  call  of  nature.  As  a 
result,  children  previously  well  trained  often  reach  the  end  of  their 
school-days  seriously  constipated.  Teachers  and  parents  ahke  should 
unite  in  impressing  upon  these  children  the  serious  consequences  of 
neglecting  to  have  a  daily  bowel  movement,  and  should  cooperate  in 
every  way  possible  to  prevent  the  estabhshment  of  careless  habits  in 
their  charges. 

This  tendency  to  neglect  defecation  is  not  confined  to  children, 
since  business  and  professional  men  too  often  allow  the  press  of  affairs 
to  interfere  with  the  performance  of  this  most  essential  physiologic 
act.  Laziness  and,  in  the  case  of  women,  false  modesty,  are  often 
responsible  for  a  disregard  of  the  desire  to  defecate.  Girls  in  partic- 
ular should  be  impressed  with  the  importance  of  responding  to  this 
call,  no  matter  how  inopportune  the  time,  or  how  much  preoccupied 
they  may  be. 

Exercise. — Among  the  most  valuable  adjuncts  both  for  the  pre- 
vention and  for  the  cure  of  constipation  is  exercise.  The  good  effect 
of  exercise  on  constipation  is  brought  about  first  by  its  beneficial  in- 
fluence upon  the  general  health,  and,  secondly,  by  causing  contractions 
of  the  diaphragm  and  of  the  muscles  of  the  abdominal  wall,  it  stimu- 
lates the  peristaltic  contractions  of  the  intestinal  musculature.  Al- 
though  all  exercise  is  helpful,   some   forms    of   it    are  much  more 
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valuable  in  constipation  than  others.  Whenever  possible,  exercises 
in  the  fresh  air  are  preferable,  and  of  the  outdoor  exercises,  horseback- 
riding,  mountain-cHmbing,  rowing,  smmming,  tennis,  and  golf  are 
perhaps  the  most  efficient.  Quiet  walking  on  the  level  and  bicycle 
riding  have  been  shown  to  be  much  inferior  to  the  above  mentioned 
forms  of  exertion,  in  all  of  which  the  abdominal  muscles  are  brought 
into  active  play.  Those  who  are  unable  to  obtain  outdoor  exercise 
may  be  markedly  helped  by  work  in  a  gymnasium,  or  better,  perhaps, 
by  a  course  of  treatment  in  a  Zander  institute.  Indeed,  there  are 
many  patients  who  derive  great  benefit  from  systematically  perform- 
ing simple  "setting  up"  exercises  in  their  own  room,  night  and  morn- 
ing. No  matter  what  the  form  of  indoor  exercise,  it  should  be  per- 
formed with  the  windows  open,  so  as  to  insure  as  much  fresh  air  as 
possible.  For  a  detailed  fist  of  the  exercises  best  adapted  to  the  treat- 
ment of  constipation,  the  reader  is  referred  to  the  article  on  exercise  in 
volume  I  of  this  work. 

For  those  who  are  physically  unable  to  indulge  in  active  exercise, 
or  as  an  adjunct  to  exercise,  passive  movement,  in  the  form  of  massage, 
is  of  great  value.  The  massage  should  be  largely  abdominal,  should  be 
mainly  directed  to  stimulation  of  colonic  peristalsis  by  mechanical 
irritations,  and  should  be  performed  only  by  an  expert.  Both  physi- 
cians and  patients  are  prone  to  forget  that  to  be  of  value  massage  must 
be  systematically  performed  over  a  long  period  of  time,  months  often 
being  necessary  before  noteworthy  results  are  obtained.  In  patients 
in  whom  constipation  is  but  a  manifestation  of  some  disease  or  in- 
flammation of  the  abdominal  or  pelvic  organs,  or  in  whom  so-called 
enterospasm  exists,  both  exercise  and  massage  are  contraindicated. 

Hydrotherapy. — For  years  the  value  of  hydrotherapy  has  been 
recognized  in  the  treatment  of  constipation.  Although  of  itself  it  can 
perhaps  accomphsh  but  Httle,  in  conjunction  with  other  efforts  to 
regulate  the  bowels  and  with  proper  exercise  it  is  undoubtedly  of  great 
importance.  The  simplest  and  most  effective  form  of  hydrotherapy 
is  the  cold  morning  bath,  followed  by  a  vigorous  rub-down.  For  those 
who  for  any  reason  are  unable  to  withstand  the  shock  of  the  cold 
plunge,  various  modifications  have  been  de\'ised. 

One  excellent  method  is  to  have  the  patient  stand  in  a  tub  in  which 
warm  water  is  ankle  deep;  then  either  let  the  patient  sponge  the  rest  of 
the  body  with  cold  water  or,  better,  have  an  attendant  pour  cold  water 
down  the  spine  and  over  the  abdomen.  If  necessary,  the  water  poured 
over  the  patient  may  at  first  be  lukewarm,  and  on  each  succeeding 
day  its  temperature  may  be  reduced  until  the  patient  becomes  accus- 
tomed to  ice-cold  water.  Cold  water,  by  reason  of  its  stimulating 
effect  upon  the  intestinal  contractions,  is  decidedly  more  useful  in 
constipation  than  warm  water.  The  drip  sheet,  the  cold  abdominal 
compress,  and  the  more  elaborate  forms  of  douches,  as  at  present  em- 
ployed in  hydrotherapeutic  institutes  (for  a  detailed  account  of  which 
see  article  on  Hydrotherapy,  in  volume  I),  are  all  valuable  aids  to  the 
treatment  of  constipation. 
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Electricity.— As  to  the  value  of  electricity  in  the  treatment  of  con- 
stipation, opinions  are  somewhat  conflicting.  It  is  safe  to  assert  that 
of  all  the  physical  methods  of  treatment  at  our  command,  it  is  prob- 
ably the  least  useful.  The  remarkable  results  sometimes  attributed 
to  its  use  are  doubtless  due,  in  part  at  least,  to  suggestion.  As  an 
accessory  to  other  methods,  electricity  sometimes  is  useful.  Some 
authors,  including  Boas,  Obermayer,  and  Harris,  advocate  the  use  of 
faradism,  whereas  Hertz,  on  the  other  hand,  has  shown  experimentally 
that  the  galvanic  current  is  decidedly  the  more  valuable.  Electricity 
finds  its  chief  field  of  usefulness  in  cases  of  constipation  due  to  weak 
atonic  intestinal  musculature,  and  in  patients  with  weak  abdominal 
walls.  If  the  faradic  current  is  used,  one  electrode  should  be  placed 
over  the  spine,  while  the  other  is  pressed  deep  into  the  abdomen  and 
moved  along  the  course  of  the  colon.  The  galvanic  current  is  usually 
employed  by  introducing  one  electrode  into  the  rectum  while  the  other 
is  moved  over  the  colon. 

Dietetic  Treatment. — If  we  eliminate  those  cases  in  which  constipa- 
tion occurs  in  the  course  of  infections,  metabolic  disorders,  or  visceral 
diseases  which  in  themselves  require  special  dietetic  measures,  certain 
dietetic  regulations  may  be  laid  down  which,  in  a  general  way,  are 
beneficial  to  nearly  all  classes  of  constipated  individuals,  although  more 
often  than  not  the  dietetic  management  must  be  supplemented  by 
other  forms  of  treatment. 

As  has  been  intimated  when  referring  to  the  etiology,  those  forms 
of  constipation  which  are  especially  amenable  to  proper  changes  in  diet 
include  the  cases  in  which  too  Httle  food  is  taken.  The  neurasthenic 
individual  in  whom  gastro-intestinal  symptoms  predominate  repre- 
sents this  type.  Such  patients  are  prone  to  attribute  their  subjective 
symptoms  largely  to  what  they  eat.  In  an  unguided  effort  to  lessen 
these  symptoms,  they  frequently  become  obsessed  with  the  thought 
that  they  eat  too  much;  as  a  result,  one  article  of  diet  after  another  is 
discarded.  Sooner  or  later  they  attempt  to  subsist  on  a  diet  so  meager 
that  not  only  is  their  general  health  markedly  impaired,  but  their 
previously  existing  constipation  is  aggravated,  owing  to  the  deficient 
intestinal  residue,  which,  because  of  its  inabihty  to  furnish  suitable 
chemical  and  mechanical  stimuli  to  the  intestinal  mucosa,  fails  to 
provoke  peristaltic  waves  of  proper  force. 

Other  patients  are  found  in  whom  the  diet,  though  sufficient  for 
the  general  needs  of  the  organism,  is  lacking  in  indigestible  residue, 
as  is  observed  in  those  who  habitually  Hve  on  a  concentrated  proteid 
diet  lacking  in  vegetables  and  fat.  As  a  consequence  products  of  fer- 
mentation, the  norm.al  stimuh  to  peristalsis,  are  deficient. 

A  similar  condition  is  brought  about  in  some  patients  by  an  over- 
digestion  and  excessive  absorption  of  food  in  the  intestines.  As 
a  result  the  intestinal  bacteria,  deprived  of  sufficient  pabulum, 
fail  to  grow  and  multiply,  and  in  consequence  the  proper  amount  of 
gas,  acids,  and  other  stimuh  to  intestinal  activity  are  not  produced. 
Schmidt  and  Strassburger,  and  later  Steele,  have  especially  studied 
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this  condition,  and  found  that  in  the  stools  of  constipated  individuals 
of  this  class  the  total  amount  of  the  bacteria  was  only  about  two- 
thirds  as  large  as  normal,  and  that  the  feces  were  noticeably  lacking 
in  food  remnants. 

Steele  has  also  suggested  that  dietetic  changes,  incident  to  modern 
education  and  improvement  in  the  art  of  cooking,  have  considerably 
influenced  the  present-day  prevalence  of  constipation.  Increased 
knowledge  as  to  the  digestibihty  of  food,  its  more  scientific  preparation 
and  more  thorough  cooking,  together  w^th  the  use  of  rolled  wheat 
flour,  vegetables  canned  while  young,  and  cereals  well  cooked  before 
being  put  on  the  market,  all  tend  to  make  our  dietaries  more  readily 
assimilable  and  poorer  in  residue. 

A  diet  suitable  then  for  constipation  must  be  one  which  will  fur- 
nish adequate  stimuli  to  the  intestinal  mucosa  by  means  of  its  un- 
digested residue  and  the  various  chemical  substances  elaborated  during 
its  digestion.  This  is  best  brought  about  by  an  increase  of  cellulose 
and  fat,  the  increased  production  of  the  acids  that  are  the  result  of 
bacterial  decomposition  of  carbohydrates,  the  liberal  use  of  water,  a 
reduction  in  meat,  and  the  avoidance  of  all  astringents. 

Such  a  diet  may  be  obtained  by  the  use  of  fibrous  vegetables  rich 
in  cellulose,  as  cabbage,  Brussels  sprouts,  tomatoes,  mushrooms, 
lettuce,  corn,  string  beans,  onions,  cucumbers,  and  asparagus.  Gra- 
ham or  whole  wheat  bread,  rye  bread,  or  pumpernickel  should  be 
used  in  preference  to  white  bread.  Bran  muffins,  made  after  the 
following  receipt,  have  been  found  of  value: 

BRAN  MUFFINS. 

Bran  flour 2  cups 

Wheat  flour 2  cups 

Sour  milk i  cup 

Molasses 4  tablespoonfuls 

Soda 2  teaspoonfuls 

A  little  salt. 

Bake  in  muffin-pans.     One  to  be  taken  at  each  meal. 

"Quaker  Oats,"  Scotch  oatmeal,  and  the  coarser  cereals,  as  corn 
meal  and  hominy,  are  important  adjuncts.  Fruit,  especially  juicy 
varieties,  should  be  eaten  freely  wdth  each  meal,  if  possible.  The 
best  fruits  are  apples,  raw^  or  baked,  pears,  peaches,  plums,  cranberries, 
blackberries,  raspberries,  currants,  grapes,  prunes,  figs,  and  dates. 
All  forms  of  stewed  fruit,  dried  fruit,  and  preserves,  as  well  as  syrups 
and  honey,  may  be  added  to  the  diet  mth  advantage.  Butter  should 
be  used  Kberally  at  every  meal,  and  some  advocate  the  free  use  of 
oHve  oil,  to  the  extent  of  one  to  two  tablespoonfuls  three  times  a  day. 

Of  the  various  beverages,  coffee,  cream,  buttermilk,  and  the  various 
sour  milks,  cider,  carbonated  waters,  and  any  form  of  pure  cold  water 
may  be  used.  Of  alcohoHc  drinks,  light  beer,  w^ine,  except  red  wine, 
and  whisky  well  diluted  may  be  employed  in  moderation  if  indicated. 
Tea,  cocoa,  and  chocolate  are  to  be  avoided.     Of  all  beverages,  cold 
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water  in  generous  quantities,  especially  when  taken  before  breakfast, 
between  meals,  and  upon  retiring,  is  the  most  useful.  The  free  use  of 
water  is  to  be  especially  recommended  when  constipation  is  the  result 
of  the  feces  being  too  hard  and  dry. 

Another  substance  which  may  be  added  to  the  diet  is  agar-agar, 
first  recommended  by  Schmidt.  It  is  non-irritating,  quickly  increases 
in  bulk  when  added  to  water,  contains  0.6  per  cent,  of  cellulose,  and 
is  passed  unchanged  by  the  feces,  producing  large  soft  stools.  It  is 
best  administered  by  mixing  it  with  other  foods. 

As  in  selecting  any  diet,  a  suitable  one  for  constipation  must  be 
adjusted  to  the  needs  of  the  individual.  The  idiosyncrasies  of  the 
patient  must  be  considered,  and  those  articles  which  are  known  to  dis- 
agree or  to  lessen  intestinal  activity  should  be  omitted.  This  is  es- 
pecially true  of  milk,  which  has  a  most  varied  effect  on  different 
people,  in  one  causing  persistent  diarrhea,  in  another  producing 
obstinate  constipation.  No  one  diet  is  appHcable  to  all  cases,  although 
the  appended  diet  Hst,  taken  from  Sutherland,  has  been  found  gen- 
erally useful.  \^arious  coexisting  conditions  of  the  patient,  such  as 
obesity,  glycosuria,  gout,  or  a  marked  gastric  disorder,  may  render 
a  radical  re\'ision  necessary.  For  example,  diets  suitable  for  gastric 
hyperacidity  or  hypoacidity  or  for  dilatation  of  the  stomach  will  often 
prove  markedly  effective  in  overcoming  constipation.  In  any  diet, 
however,  the  importance  of  furnishing  the  patient  with  a  sufficient 
quantity  of  food  must  not  be  overlooked. 

DIET  FOR  CONSTIPATION. 

Half  an  hour  before  breakfast,  10  fluidounces  of  hot  water  wnth  a  small  dose  of  Carlsbad 

salt  dissolved  in  it,  insufBcient  to  produce  an  obvious  aperient  effect;   or  the  juice 

of  an  orange  made  up  to  10  ounces  with  cold  water. 
Breakfast: 

Coffee  with  milk  and  sugar,  10  ounces. 

Graham  or  whole  meal  bread  or  toast,  3  ounces.  " 

Porridge  with  milk  or  cream  (2  ounces  of  Scotch  oatmeal). 

One  egg  (or  fish  or  fat  bacon). 

Butter,  I  ounce. 

Honey,  Yi  ounce  (or  treacle  or  home-made  marmalade). 

Two  apples,  baked  or  raw  (or  bananas,  pears,  or  other  fruit  in  season). 
Lunch: 

Bread  or  toast  as  above,  3  ounces  (or  whole  meal  biscuits). 

Fish,  2  ounces  (or  chicken  or  meat). 

French  beans,  4  ounces  (or  onion,  celery,  cabbage,  or  Brussels  sprouts). 

Salads  with  oil,  2  ounces  (lettuce,  potato,  tomato,  beet). 

Stewed  fruit  with  cream,  2  oimces  (prunes,  figs,  apple  charlotte,  or  puree). 

Butter,  Y2  ounce. 

Lager  beer,  10  ounces  (or  cider.  Hock,  Moselle,  Bemcastler). 
5  p.  M. 

Coffee,  milk,  and  sugar,  8  ounces. 

Bread,  toast,  or  whole  meal  biscuits,  as  above,  2  ounces. 

Butter,  Yi  ounce. 
Dinner: 

Clear  soup,  6  ounces. 

Otherwise  as  at  limch. 
Bedtime: 

Water  plain  or  aerated,  10  ounces. 

Whole  meal  biscuits. 
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Medicinal  Treatment. — On  theoretic  grounds,  chronic  constipation 
should  be  managed  without  the  aid  of  drugs.  As  a  practical  proposi- 
tion, however,  this  is  generally  next  to  impossible.  Since  it  requires 
time  for  the  physical  and  dietetic  measures  to  correct  constipation,  it 
is  desirable,  while  this  is  being  brought  about,  that  fecal  impactions 
be  prevented  and  the  patients  spared  the  discomfort  and  ill  effects  of 
a  prolonged  period  of  costiveness.  This  can  generally  only  be  ac- 
complished by  the  judicious  use  of  drugs. 

On  the  other  hand,  occasion  should  here  be  taken  to  condemn  the 
habitual  use  not  only  of  laxatives,  but  of  powerful  cathartics,  that  has 
become  all  too  prevalent.  It  has  been  asserted  that  among  civilized 
peoples  50  per  cent,  routinely  employ  some  artificial  aid  to  defecation. 
Certainly  among  urban  populations  this  is  no  exaggeration.  This 
practice  is  doubtless  responsible  for  much  harm,  and  induces  rather 
than  diminishes  the  incidence  of  chronic  constipation.  Not  only  are 
^  those  patients  who  habitually  depend  upon  laxatives  less  amenable  to 
other  forms  of  treatment,  because  of  the  conviction  that  their 
bowels  require  this  aid,  but  the  intestine,  accustomed  to  this  abnormal 
irritation,  gradually  loses  its  abihty  to  respond  to  the  normal  stimuH. 

The  use  of  powerful  cathartics  is  not  only  desirable,  but  of  first 
importance  in  many  conditions,  as  during  the  early  stages  of  acute 
infections,  such  as  pneumonia,  influenza,  and  the  exanthemata;  when 
for  any  reason  it  is  necessary  to  increase  elimination  by  the  bowel,  as 
in  cardio-renal  disease,  or  when  the  gastro-intestinal  tract  is  the  seat 
of  some  irritation  or  is  the  source  of  an  intoxication.  As  a  routine 
measure,  however,  in  chronic  constipation  they  have  no  place. 

In  this  connection  a  warning  should  be  sounded  against  the  em- 
ployment of  purgatives  in  constipation  which  is  the  result  of  organic 
obstruction  of  the  bowel.  The  writers  have  more  than  once  seen  cases 
of  acute  intestinal  obstructicn  come  to  operation  that  for  days  had 
been  vigorously  plied  with  all  manner  of  powerful  cathartics,  much  to 
the  detriment  of  the  patient.  Moreover,  other  cases  of  partial  ob- 
struction have  been  aggravated  in  every  respect  by  the  same  promiscu- 
ous use  of  cathartic  drugs.  It  is  safe  to  say  that  purgatives  of  all 
descriptions  are  absolutely  contraindicated  in  acute  or  chronic  in- 
testinal obstruction. 

To  enumerate  the  vast  array  of  purgatives  that  have  been  employed 
is  needless;  only  those  will  be  discussed  that  have  been  found  of  par- 
ticular use  in  the  management  of  chronic  constipation. 

Among  the  most  useful  and  at  the  same  time  least  harmful  laxa- 
tives stands  rhubarb.  In  small  doses  it  is  both  stomachic,  tonic,  and 
purgative,  and  does  not  derange  the  gastric  digestion.  It  may  with 
advantage  be  combined  with  alkalies  in  the  treatment  of  gastric  con- 
ditions. It  is  best  given  in  small  doses  of  2  to  3  grains  of  the  extract, 
three  times  a  day  after  meals;  by  using  small  doses  the  astringent 
effect  of  rhubarb  is  avoided.  Another  useful  method  of  administering 
rhubarb  is  as  the  pilulae  rhei  compositae,  in  which  2  grains  of  rhubarb 
are  combined  with  i^  grains  of  aloes.     One  or  at  most  two  of  these 
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pills  at  bedtime  is  sufficient  to  aid  in  overcoming  most  moderate  con- 
stipation. 

Aloes  has  for  generations  enjoyed  a  reputation  as  a  laxative  in  so- 
called  atonic  conditions  of  the  bowel.  It  is  alleged  to  act  solely  on  the 
large  intestine,  but  in  large  doses  has  a  tendency  to  produce  rectal 
irritation  and  pelvic  congestion.  An  advantage  claimed  for  it  is  that 
even  when  administered  over  a  long  period  of  time  it  retains  its  effect. 

Under  the  group  of  mild  laxatives  falls  rhamnus  (cascara  sagrada) , 
wbjch  at  the  present  time  enjoys  a  wide  popularity  and  forms  the  basis 
of  a  variety  of  laxative  pills.  Its  use  appears  not  to  be  followed  by 
any  secondary  constipation,  and  the  drug  is  alleged  to  have  a  tonic 
effect  upon  the  bowel.  It  is  frequently  administered  in  the  form  of 
the  extractum  rhamni  purshianae,  in  doses  of  2  to  5  grains,  or  the 
fluidextract  in  doses  of  10  minims  to  two  fluidrams.  One  distinct 
advantage  of  the  fluid  preparation  is  that  the  dose  may  be  graduated 
according  to  the  needs  of  the  patient.  It  is  often  advisable  to  begin 
"with  a  fairly  large  dose  at  bedtime,  and  then  gradually  to  diminish  the 
dose  as  the  constipation  improves,  until  finally  the  drug  may  be  en- 
tirely discontinued. 

A  more  powerful  cathartic  than  those  above  mentioned  is  senna. 
Its  tendency  to  gripe  renders  its  use  alone  less  common,  but  in  smaU 
doses  it  is  used  in  combination  with  other  drugs  to  lessen  constipation. 
The  most  elegant  preparation  of  senna  is  the  confectio  sennae,  which 
has,  however,  a  decided  tendency  to  impair  the  gastric  digestion.  A 
homely  method  of  administration  is  an  infusion  of  the  leaves,  which 
often  is  mixed  with  prunes  when  they  are  prepared  for  the  table. 

Among  the  newer  laxatives  phenolphthalein  is  now  much  employed, 
and  is  said  to  act  largely,  if  not  entirely,  on  the  small  intestines.  It 
causes  no  griping,  produces  large  soft  stools,  and  is  perfectly  safe  in 
doses  of  i^  grains  to  5  grains  in  adults,  although  it  has  been  pointed 
out  that  it  is  a  renal  irritant  and  that  its  prolonged  use  is  dangerous. 

Podophyllum,  possibly  because  of  its  alleged  cholagog  action,  also 
enjoys  a  wide  reputation  as  a  laxative.  The  only  preparation  that 
should  be  used  is  the  resina  podophylli,  in  doses  of  yV  to  ^  grain. 
It  should  not  be  forgotten  that  large  doses  of  this  drug  produce  toxic 
symptoms,  manifested  by  violent  gastro-intestinal  irritation. 

A  laxative  of  great  value,  particularly  in  children,  or  when  consti- 
pation is  associated  with  gastric  h^-peracidity  and  a  laxative  antacid 
is  required,  is  magnesia.  Among  the  best  preparations  of  magnesia  is 
the  milk  of  magnesia,  which  may  be  given  in  doses  varying  from  i 
fiuidram  to  i  fluidounce,  depending  upon  the  requirements,  whereas 
an  almost  equally  efficient  form  is  the  magnesii  oxidum  ponderosa, 
given  in  5-grain  to  15-grain  doses  one  to  two  hours  after  meals. 

Combinations  of  several  of  these  laxatives  in  small  doses,  with  a 
little  belladonna  to  reheve  the  griping  and  the  addition  of  a  small  dose 
of  strychnin  sulphate  as  a  stimulant  to  the  intestinal  wall,  have  become 
extremely  popular,  and  deserve  mention.  The  following  generally 
useful  combinations  have  been  taken  from  the  National  Formulary : 
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Pilula  Aloes  et  Podophylli  Compositae: 

Aloes  purificatas gr.  j  |       0.06 

Resinae  podophylli gr.  ss  0.032 

Ext.  belladonnae  fol. 

Ext.  nucis  vomiciE aa  gr.  |  \       0.016 

Pilula  Aloini,  Strychninffi,  et  Belladonnae  Comp.: 

Aloini gr-  i 

Strychninaj gr.  rh 

Ext.  belladonnae  fol gr-  i 

Ext.  rhamni  pursh .gr.  ss 


0.013 
0.0005 

o.ooS 

0.032 


In  individuals  in  whom  constipation  is  associated  with  a  marked 
muscular  atony  involving  the  involuntary  intestinal  muscles,  as  well 
as  the  skeletal  musculature,  a  drug  which  has  been  found  to  do  good, 
both  alone  and  in  combination  with  some  laxative,  or  when  combined 
with  nux  vomica,  is  physostigma.  The  good  effects  of  this  drug  in 
relieving  constipation  in  these  atonic  conditions  depend  upon  its  action 
as  a  muscle  stimulant.  It  is  said  to  stimulate  muscle  structure  either 
by  direct  action  upon  the  muscle  or  by  stimulating  the  intramuscular 
peripheral  nerve-endings.  As  the  extractum  physostigmatis  (gr.  -|^  to 
gr.  \)  it  may  be  combined  in  laxative  pills,  or  it  may  be  emplo3^ed  as 
the  tinctura  physostigmatis  in  doses  of  lo  minims  to  ^  fiuidram,  or 
when  rapid  action  upon  the  bowel  is  required,  and  the  stomach  is 
intolerant,  it  may  be  given  hypodermically  in  the  form  of  physostig- 
minae  salicylas  in  g^  to  gV  of  a  grain. 

The  more  drastic  purgatives,  such  as  the  mercurials,  castor  oil, 
jalap,  colocynth,  elaterium,  and  the  sahnes,  all  find  a  use  where  prompt 
relief  is  desired  for  an  overloaded  bowel.  Their  habitual  use  should  be 
discountenanced,  although  occasionally  they  are  distinctly  beneficial. 

The  various  saline  laxative  waters,  as  Carlsbad,  Homburg,  Marien- 
bad,  Saratoga,  Hunyadi,  Apenta,  etc.,  have  an  effect  identical  with 
that  of  the  saline  cathartics,  of  which  they  form  a  group,  depending 
for  their  efficiency,  as  they  do  mostly,  upon  magnesium  sulphate, 
sodium  phosphate,  sodium  sulphate,  or  sodium  and  potassium  tartrate. 
Their  habitual  use,  therefore,  is  as  undesirable  as  is  that  of  ahy  other 
saline.  Their  chief  value  is  in  the  relief  of  constipation  due  to  chronic 
catarrhal  inflammations  of  the  gastro-intestinal  or  biliary  tracts,  when 
they  may  do  good  by  aiding  to  remove  the  cause.  There  can  be  no 
question  that  the  use  of  these  waters  at  the  spas  and  watering- 
places  where  they  are  obtained  is  often  productive  of  much  good  in 
certain  forms  of  constipation.  The  beneficial  results,  however,  are 
doubtless  as  much  attributable  to  the  more  hygienic  life,  the  regu- 
lation of  diet,  and  proper  exercise  practised  by  the  patients,  as  to 
any  peculiar  virtues  pertaining  to  the  waters  themselves. 

We  have  thus  enumerated  the  various  drugs  from  which  may  be 
selected  the  one  indicated,  in  accordance  with  the  character  of  the 
bowel  movements,  the  state  of  the  gastro-intestinal  tract,  as  chronic 
catarrhal  enteritis,  atony,  etc.  It  is  essential  in  many  instances  to 
employ  drugs  until  the  habit  is  conquered,  during  and  after  which 
physical  and  dietetic  measures  must  be  employed.     In  order  to  over- 
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come  the  habit,  assuming  that  the  constipation  is  not  the  result  of 
systemic  disease  or  obstructive  lesion,  a  systematic  procedure  must  be 
followed.  We  have  found  the  adoption  of  one  of  the  following  methods 
most  satisfactory  in  many  cases.  The  general  plan  is  to  find  that  dose 
of  the  remedy  selected  which  will  insure  one  or  two  free  evacuations 
each  day;  then  S3^stematically,  daily  or  every  third  or  fourth  day, 
reduce  the  amount  of  the  remedy,  and  as  the  habit  is  controlled,  dis- 
continue the  use  entirely.  The  time  the  remedy  is  given  should  be 
that  which  would  insure  an  evacuation  in  the  morning  after  breakfast, 
and  this  further  implies  that  the  patient  should  conscientiously  seek 
the  closet  for  this  purpose,  following  the  observations  previously 
made  regarding  this  feature  of  a  cure. 

If  a  saline  and  watery  evacuant  is  required,  it  is  best  to  give  it 
on  rising.  Any  of  the  usual  alkaline  laxatives,  or  combinations  of 
them,  may  be  selected,  depending  somewhat  upon  the  gastric  condi- 
tions and  the  obstinacy  of  the  constipation.  Salts  of  soda  in  mild 
and  magnesia  in  severe  cases ;  the  former  is  advisable  if  there  is  mild 
catarrh.  For  some  the  citrate  of  magnesia  is  preferable,  or  one  of  the 
purgative  waters.  The  dose  of  the  remedy  which  provokes  two 
movements  is  obtained;  let  us  say,  two  teaspoonfuls  of  Glauber's 
salts.  We  might  illustrate  the  procedure  by  the  following  directions: 
Add  the  required  amount,  two  teaspoonfuls  of  Glauber's  salts,  to  a 
glass  of  water.  Take  the  full  amount  before  breakfast.  Continue 
for  five  or  six  days.  Then  prepare  the  same  quantity,  remove  one 
teaspoonful  of  the  solution,  and  replace  with  one  teaspoonful  of  plain 
water.  After  three  days,  remove  two  teaspoonfuls,  and  replace  with 
equal  bulk  of  water.  Follow  in  three  more  days  by  the  removal  of 
three  teaspoonfuls  of  solution  and  replace  with  same  amount  of  water. 
In  this  manner,  proceeding  cautiously,  the  solution  sooner  or  later 
is  replaced  by  pure  water.  The  same  procedure  can  be  carried  out 
with  the  official  solution  of  citrate  of  magnesia,  or  with  an  alkaHne 
purgative  water,  or  a  solution  of  ordinary  table  salt,  having  care  to 
give  the  same  bulk  of  solution  while  lessening  its  strength.  We  may 
wish  to  give  the  preparation  cold  to  the  larger  number  of  cases,  but  in 
marked  mucous  gastritis  it  can  be  given  hot  with  advantage.  The 
remedy  is  all  the  more  effectual  if  it  is  followed  by  a  little  outdoor 
exercise.  As  a  modification  of  this  in  some  instances  we  have  plotted 
out  walks  in  the  city  which  included  four  or  five  drug-stores,  where 
a  portion  of  the  saline  draft  could  be  taken,  somewhat  after  the  manner 
of  "cures"  abroad.  If  the  patient  is  not  plethoric,  or  if  there  are 
other  reasons  that  watery  stools  should  be  avoided,  one  of  the  vege- 
table laxatives  should  be  employed,  giving  the  drug  at  night.  The 
same  method  should  be  adopted.  If  a  pill  is  given,  ha\'ing  secured  the 
efficient  dose,  in  one  week  reduce  it  one-eighth;  later  one-quarter, 
and  so  on.  If  a  liquid  is  selected,  as  a  preparation  of  cascara,  a  few 
drops  may  be  removed  at  the  proper  time;  but  again,  for  psychic 
reasons,  it  should  be  replaced  with  the  same  .amount  of  some  other 
solution,  as  a  simple  syrup  or  colored  placebo.     It  may  be  wise  to 
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reduce  the  amount  very  gradually  and,  in  the  case  of  the  pill,  continue 
at  the  same  bulk. 

At  one  time  it  was  the  vogue  to  use  a  selected  preparation  of 
turkey  rhubarb,  chewing  a  portion  two  or  three  times  a  day,  gradually 
lessening  the  amount. 

Inasmuch  as  constipation  is  a  frequent  attendant  of  gastric  dis- 
orders or  systemic  conditions,  the  remedy  selected  for  constipation 
can  be  combined  with  the  remedies  required  for  the  attendant  disorder, 
and  after  the  desired  effect  is  secured,  gradually  reduced  in  amount. 
In  this  manner  magnesia  or  rhubarb  may  be  combined  with  intestinal 
antiseptics  or  gastric  sedatives  or  stimulants;  with  iron  in  anemia; 
with  the  bromids  or  asafetida  in  the  neuroses. 

Before  dismissing  the  subject  of  medicinal  measures,  attention 
should  be  called  to  the  often  brilliant  results  obtained  by  the  manage- 
ment of  constipation  based  upon  an  investigation  of  the  state  of  the 
gastric  secretions.  This  is  especially  true  in  cases  of  hyperacidity, 
which  are,  as  a  rule,  accompanied  by  constipation.  The  control  of 
the  hyperacidity  by  means  of  gastric  sedatives  and  antacids,  with  or 
without  the  addition  of  a  mild  laxative,  such  as  rhubarb,  has  time  and 
again  been  observed  to  reheve  the  constipation  promptly.  The  addi- 
tion of  a  diet  suitable  for  gastric  hyperacidity,  and  the  use  of  simple 
exercises  and  cold  bathing,  materially  aid  in  relieving  not  only  the 
primary  gastric  condition,  but  also  the  associated  constipation.  The 
same  holds  true  in  cases  of  gastric  hypoacidity,  which,  however,  ap- 
pear more  frequently  associated  with  diarrhea  than  with  constipation. 
In  anacidity  the  use  of  dilute  hydrochloric  acid  with  the  meals,  pre- 
ceded by  ascending  doses  of  the  tincture  of  nux  vomica,  has  repeatedly 
accomplished  the  cure  of  the  constipation. 

Enemata. — The  use  of  such  local  measures  as  enemata  and  supposi- 
tories may  also  properly  be  considered  under  the  head  of  drug  therapy. 
The  continual  use  of  both  of  these  agents  is  quite  as,  if  not  more,  detri- 
mental than  the  routine  use  of  laxatives.  The  rectum  and  pelvic 
colon,  becoming  accustomed  to  the  abnormal  distention  and  irrita- 
tion produced  by  enemata  or  suppositories,  soon  cease  to  respond  to 
the  less  violent  natural  stimuh. 

Although  unsuited  for  continuous  use  in  the  ordinary  mild  cases 
of  constipation,  there  are  conditions  in  which  enemata  are  of  decided 
value.  They  find  their  chief  use  in  reheving  cases  of  constipation  in 
which  accumulations  tend  to  occur  in  the  rectum  and  pelvic  colon,  owing 
to  deficient  power  to  expel  the  feces.  In  such  cases  simple  soap  and 
water  enemata  or  oil  enemata,  used  systematically,  until  such  time  as 
the  bowel  regains  its  normal  expulsive  power,  aid  in  keeping  the  rectum 
and  lower  colon  emptied  and  prevent  its  repeated  overdistention. 
When  through  the  other  methods  of  treatment  the  abihty  properly  to 
expel  has  been  restored,  the  enemata  should  be  gradually  discontinued. 

In  cases  where  it  is  imperative  to  empty  the  lower  bowel  rapidly 
in  order  that  cathartics  may  be  employed  to  better  advantage,  high 
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compound  enemata  are  of  value.     A  compound  enema  that  has  proved 
efficient  may  be  made  as  follows: 

COMPOUND  ENEMA. 

Olive  oil f  Siij 

Epsom  salts o  ij 

Glycerin , f  0  j 

Spts.  turpentine f  5  j 

Aq q.s.  Oj 

High  enemata  of  alum,  made  by  dissolving  i  dram  of  powdered 
alum  in  a  pint  of  hot  water,  will  also  be  found  useful  at  times. 

When  chronic  intestinal  obstruction  has  occurred  from  a  fecal 
impaction,  enemata  are  of  signal  service  to  soften  the  fecal  mass.  In 
such  a  condition  one  injection  is  rarely  sufficient,  and  usually  repeated 
enemata  of  hot  water  or  warm  oil  are  necessary.  The  use  of  these 
enemata  is  faciUtated  by  first  breaking  up  the  fecal  mass,  if  it  can 
be  reached,  by  mechanical  means,  as  by  the  gloved  finger  or  by  some 
dull  flat  instrument. 

If  there  is  some  temporary  loss  in  the  irritability  or  expulsive  power 
of  the  rectum,  as  occurs,  for  example,  from  confinement  in  bed  or  in 
acute  infections,  the  glycerin  suppository  is  a  convenient  and  satis- 
factory means  of  producing  irritation  of  the  rectum  and  contractions 
of  the  bowel.  The  effectiveness  of  the  glycerin  suppository  depends 
both  upon  the  mechanical  irritation  it  produces  and  upon  the  chemical 
stimulation,  the  outcome  of  dehydration  of  the  surrounding  mucous 
membrane. 

ENTEROSPASM 

In  the  foregoing  consideration  of  the  treatment  of  constipation 
nothing  specific  has  been  said  in  regard  to  that  type  of  constipation 
known  as  spastic  constipation  or  enterospasm. 

Symptoms. — The  condition  is  said  to  be  associated  with  general 
nervous  irritability,  and  is  generally  found  in  neurotic  women,  who  are 
subject  to  spasms  elsewhere  in  the  body  and  are  poorly  nourished. 
The  condition,  however,  is  by  no  means  confined  to  females.  The 
abdomen  is  usually  relaxed,  and  often  the  firmly  contracted  descending 
and  iliac  portions  of  the  colon  may  be  palpated  through  the  abdominal 
wall.  These  patients  frequently  have  a  desire  to  defecate,  but  the 
effort  not  only  proves  ineffectual,  but  actually  increases  the  spasm. 
Some  time  later  the  spasm  usually  relaxes  and  the  bowel  is  at  least 
partially  emptied.  The  condition  is  also  associated  with  mucous 
colitis  and  catarrhal  and  ulcerative  conditions  of  the  mucosa  of  the 
large  bowel. 

Treatment. — As  may  be  inferred  from  the  symptomatology,  the 
treatment  of  spasmodic  constipation  is  diametrically  opposite  to  that 
advocated  for  most  other  forms  of  constipation.  All  procedures  which 
tend  to  stimulate  the  bowel  must  be  avoided,  and  in  their  stead  efforts 
to  relax  the  bowel  should  be  employed.  Instead  of  drinking  cold 
water,  drafts  of  hot  water  are  to  be  preferred.     All  stimulating  hydro- 
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therapy,  massage,  electricity,  and  exercise  are  to  be  avoided.  The  best 
results  are  obtained  by  keeping  the  patient  quiet  and  at  rest  in  bed 
if  possible.  The  general  poor  nutrition  and  lowered  state  of  the  ner- 
vous system  call  for  an  abundance  of  nourishing,  easily  digested  food. 
Plenty  of  sunlight  and  fresh  air,  obtained  without  too  much  exertion, 
are  of  course  advisable.  The  use  of  6  to  8  ounces  of  oil, — a  modifica- 
tion of  the  Kussmaul  method, — given  high  into  the  bowel  once  every 
day,  and  allowed  to  remain  in  the  bowel  as  long  as  possible,  has  been 
found  of  advantage.  The  oil  should  be  warm,  and  the  patient  should 
he  on  the  left  side  for  fifteen  minutes,  and  then  on  the  right  side. 
Warm  baths  and  hot  abdominal  compresses  also  help  to  relieve  the 
enterospasm.  Of  the  drugs  recommended,  belladonna,  because  of 
its  tendency  to  relax  spasm,  is  probably  the  most  useful,  although  the 
bromids  have  also  been  advocated.  Purgatives  and  mineral  waters 
should  be  avoided.  Opium  is  generally  contraindicated,  although  in 
a  few  cases  in  which  the  spasm  is  the  result  of  an  irritation  or  inflam- 
mation, small  doses  of  morphin,  or  the  deodorized  tincture  of  opium, 
or  the  former  official  acetum  opii,  are  said  sometimes  to  be  of  value. 

VISCEROPTOSIS 

In  the  constipation  which  oftentimes  accompanies  visceroptosis, 
as  in  other  forms,  the  treatment  must  be  directed  to  the  relief  of  the 
cause.  If  the  patients  are  emaciated  and  atonic,  they  should  receive 
such  forced  feeding  as  the  state  of  their  stomachs  will  allow,  and  in 
addition  to  rest,  fresh  air,  and  general  tonic  treatment,  as  iron,  nux 
vomica,  and  physostigma,  steps  should  be  taken  to  remove  all  accumu- 
lations of  feces,  the  bowel  being  kept  well  emptied.  This  is  usually 
best  accompUshed  by  colonic  irrigations.  The  local  measures  directed 
to  the  support  of  the  ptosed  viscera  consist  in  the  proper  appKcation 
of  the  Rose  adhesive  plaster  belt,  or  a  suitable  abdominal  binder 
which  actually  hfts  up  the  abdomen  and  does  not  merely  make  lateral 
pressure  upon  it.  In  certain  selected  cases  some  writers  advocate 
operative  procedures.  It  is  pretty  well  recognized  that  the  cases 
sent  to  the  surgeon  should  not  be  of  the  primary  neuropathic  t}^e,  as 
operation  is  not  likely  to  bring  about  relief. 

INTESTINAL  OBSTRUCTION 

The  management  of  constipation  the  result  of  organic  obstruction 
of  the  bowel,  whether  the  obstruction  is  acute  or  chronic,  hardly  falls 
within  the  scope  of  this  article.  The  treatment  of  such  conditions  is 
almost  exclusively  surgical.  Upon  the  medical  attendant,  however, 
devolves  the  responsibihty  of  recognizing  these  cases  in  their  early 
stages,  of  appreciating  their  gravity,  and  of  promptly  seeking  the 
cooperation  and  advice  of  his  surgical  colleague.  If  this  is  borne  in 
mind,  many  cases  of  carcinoma  of  the  bowel  and  other  forms  of  in- 
testinal obstruction  will  be  spared  a  futile  course  of  medicinal  treat- 
ment and  will  be  afforded  early  rehef  at  a  time  when  such  rehef  is 
possible  and  may  be  permanent. 


INTESTINAL  OBSTRUCTION 
By  John  G.  Clark,  M.D. 

Intestinal  obstruction  is  the  manifestation  of  a  great  variety  of 
pathologic  processes,  the  action  of  which  produces  a  stasis  of  the  fecal 
current.  Speaking  in  general  terms,  the  maintenance  of  the  fecal 
current  is  dependent  upon  sufficient  propulsive  power  of  the  intestinal 
musculature — peristalsis — and  upon  the  integrity  of  the  intestinal 
lumen.  Suspension  of  the  former  produces  what  is  termed  paralytic 
obstruction;   occlusion  of  the  latter,  mechanical  obstruction. 

The  paralytic  form  may  be:  (i)  reflex,  secondary  to  some  extra- 
neous lesion,  such  as  renal  or  biliary  calculus,  torsion  of  an  ovarian 
cyst,  early  acute  pancreatitis,  or  injury  to  the  testicle;  (2)  due  to 
some  definite  lesion  of  the  intestinal  musculature,  as  in  peritonitis, 
rupture,  thrombosis  or  emboUsm  of  the  mesenteric  vessels;  (3)  toxic, 
associated  with  uremia,  pneumonia,  and  other  forms  of  sepsis.  On 
the  other  hand,  obstruction  may  be  due  to  an  undue  spasticity  of  the 
intestinal  musculature. 

Mechanical  obstruction  may  be  produced  by  lesions  outside  the 
intestine,  as  tumors,  inflammatory  adhesions,  congenital  bands, 
peritoneal  pouches,  and  mesenteric  slits.  Or  the  obstructing  medium 
may  be  within  the  intestine,  as  benign  or  malignant  strictures  and 
foreign  bodies.  The  intestine  may  twist  upon  its  own  mesentery  as 
an  axis-volvulus,  or  one  segment  may  be  invaginated  into  another — 
intussusception. 

TREATMENT 

The  reflex  type  usually  yields  with  the  relief  of  the  underlying 
cause.  In  those  exceptional  cases  in  which  treatment  is  indicated, 
morphin  and  atropin  are  the  drugs  of  greatest  service.  Eserin  salicyl- 
ate (g\j-  to  47J-  of  a  grain  every  four  hours)  is  commonly  recommended, 
but  in  my  opinion  the  drug  is  of  little  service,  and  its  depressant  action 
upon  the  heart  may  prove  harmful.  Hot  applications  in  the  form  of 
poultices  or  turpentine  stupes  or,  if  these  fail,  cold  by  means  of  the 
Leiter  coil,  often  prove  beneficial.  High  glycerin,  oil,  or  turpentine 
enemas  and  cathartics  are  useful  in  stimulating  peristalsis. 

The  treatment  of  local  and  difl'use  peritonitis  has  been  considered 
in  another  section. 

Mechanical  Obstruction. — Blocking  of  the  fecal  current  causes 

not  only  failure  of  ehmination,  but  also  rapidly  increased  production 

and  absorption  of  highly  toxic  substances,  which  soon  render  their 

host  a  poor  operative  risk.     Furthermore,  as  the  result  of  delay  in 

reheving  the  obstruction,  the  vascular  supply  of  the  intestine  may  be 

so  impaired  as  to  necessitate  procedures  which,  even  under  the  most 

favorable  circumstances,  are  associated  with  a  high  mortality.     There- 
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fore  the  key-note  of  successful  treatment  lies  in  early,  accurate  diag- 
nosis, with  immediate  operation  in  the  majority  of  cases.  When  the 
symptoms  point  toward  obstruction  but  are  insufficiently  developed 
to  permit  a  definite  diagnosis,  I  consider  it  warrantable  to  make  an 
exploratory  incision,  which  of  itself  is  practically  devoid  of  danger  and 
may  be  a  life-saving  measure. 

The  definite  indications  presented  for  surgical  treatment  are  early 
removal  of  the  obstructing  medium,  which  in  delayed  cases  may  include 
excision  of  a  gangrenous  loop,  and  evacuation  of  the  poisonous  in- 
testinal contents.  With  the  exception  of  fecal  impaction,  mechanical 
obstruction  is  relieved  only  by  surgical  means.  Internal  medication 
is  then  used  to  hasten  the  elimination  of  toxic  products  and  to  maintain 
the  function  of  vital  organs,  impaired  through  the  action  of  these 
toxins.  The  use  of  morphin  and  its  derivatives  is  to  be  strongly  con- 
demned. Cathartics  are  likewise  contraindicated,  with  the  possible 
exception  of  those  cases  refusing  immediate  operation,  under  which 
condition  their  administration  may  be  advisable  to  exaggerate  the 
symptoms  and  thus  hasten  consent  to  operation. 

Operation. — In  the  presence  of  vomiting,  lavage  is  employed 
immediately  prior  to  operation.  The  incision  is  made  over  the  site 
of  obstruction  when  this  can  be  definitely  determined;  otherwise  the 
median  hypogastric  incision  offers  the  best  avenue  for  exploration. 
The  fingers,  or  if  necessary  the  whole  hand,  should  be  introduced, 
and  a  gentle,  rapid,  and  systematic  search  made  to  determine  the 
location  and  cause  of  obstruction.  Following  up  a  distended  or 
collapsed  coil  will  often  lead  quickly  to  the  seat  of  trouble.  The 
ileocecal  and  umbilical  regions,  hernial  orifices,  and  pelvis  are  the  most 
common  sites  of  obstruction.  If  intra-abdominal  search  is  futile, 
time  will  be  saved  by  allowing  the  intestines  to  escape  through  the 
incision,  which  greatly  facilitates  further  manipulations.  During  this 
evisceration,  the  intestines  are  carefully  protected  by  hot,  moist 
towels.  Subsequent  procedures  depend  upon  the  nature  of  the 
obstruction. 

Tumors  of  adjacent  organs  require  excision. 

Inflammatory  adhesions  may  be  broken  up  with  the  fingers  or  by 
careful  sponging,  or  may  be  so  dense  as  to  require  cutting  with  knife 
or  scissors.  To  avoid  reformation,  the  denuded  areas  must  be  care- 
fully covered  with  peritoneum.  Long  bands  are  divided  between 
ligatures  placed  close  to  the  intestine,  the  intervening  portion  being 
excised.  The  anastomosis  of  segments  proximal  and  distal  to  the  seat 
of  obstruction  is  required  in  those  cases  presenting  dense,  multiple 
adhesions,  the  separation  of  which  would  be  impossible. 

A  Meckel's  diverticulum  demands  excision.  After  freeing  the 
blind  extremity,  the  proximal  end  is  divided  a  short  distance  from  the 
intestine  and  the  stump  inverted  by  a  continuous  through-and-through 
hnen  suture.  As  an  additional  safeguard,  I  use  a  sero-musculature 
stitch  of  catgut.  This  inversion  must  not  narrow  the  lumen  of  the 
intestine. 
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Obstruction  in  a  hernia  is  dealt  with  according  to  the  technic 
appropriate  to  the  hernial  orifice  affected. 

Internal  Hernia. — -If  difficulty  is  encountered  in  releasing  the 
intestine,  the  neck  of  the  sac  must  be  enlarged  by  careful  stretching 
or  incision  at  a  point  free  from  blood-vessels.  Following  reduction, 
the  neck  of  the  sac  is  narrowed  or  obliterated  by  sutures. 

Mesenteric  Slits. — Not  infrequently  the  opening  must  be  enlarged 
by  stretching  or  mcision  at  an  avascular  area  before  reduction  can  be 
accomplished.  After  releasing  the  intestine,  the  rent  is  closed  with 
a  continuous  catgut  suture. 

Intussusception. — Reduction  of  the  intussusception  by  hydro- 
static pressure  is  to  be  condemned,  because  of  its  frequent  failure  and 
danger.  The  procedure  may  be  used  as  a  measure  preliminary  to 
operation  in  a  very  early  case  in  which  the  invagination  extends  well 
along  the  transverse  or  the  descending  colon,  thus  producing  a  partial 
reduction  before  the  abdomen  is  opened,  and  diminishing  intra- 
abdominal manipulation  with  its  attending  shock.  Reduction  is 
accomplished,  not  by  pulling  on  the  invaginated  bowel,  but  by  pro- 
gressive upward  compression  of  the  intestine  distal  to  the  tip  of  the 
invagination.  Anomalies  predisposing  to  recurrence  must  be  corrected 
after  releasing  the  invagination:  a  polypus,  tumor ^  or  diverticulum 
is  excised;  a  long  cecum  or  freely  movable  ascending  colon  is  fixed 
to  the  parietal  peritoneum.  Intussusception  of  the  small  intestine 
may  necessitate  shortening  of  the  mesentery  by  plication,  which  must 
be  done  cautiously  to  avoid  injuring  the  blood-vessels.  Should  the 
intussusception  be  irreducible,  the  invaginated  portion  may  be  re- 
moved through  a  longitudinal  incision  in  the  intussuscipiens  or,  in 
chronic  cases  in  which  gangrene  is  unlikely,  the  whole  area  may  be 
excluded  by  a  lateral  anastomosis.  On  account  of  its  high  mortality, 
complete  excision  with  end-to-end  or  lateral  anastomosis  is  advisable 
only  in  exceptional  cases. 

Volvulus. — The  sigmoid  flexure  is  the  most  common  site  of  torsion, 
although  any  freely  movable  portion  of  the  intestine  may  be  affected. 
The  condition  is  usually  secondary  to  some  abnormahty,  such  as  an 
unduly  long  mesosigmoid,  adhesions,  or  tumor,  which  must  be  remedied 
by  appropriate  measures  to  avoid  recurrence.  A  greatly  distended 
loop  requires  evacuation  by  incision  before  uncoihng  can  be  accom- 
plished. The  obstruction  may  be  permanently  overcome  simply  by 
untwisting  the  bowel;  in  other  cases,  however,  the  twist  reforms 
immediately  after  reduction.  It  may  be  possible  by  fixation  of  the 
bowel  to  the  abdominal  wall  or  by  shortening  the  mesentery  to  prevent 
recurrence;  if  such  procedures  are  futile,  excision  is  necessary. 

In  any  of  these  forms  of  obstruction  the  vitality  of  intestine  may 
be  so  impaired  as  the  result  of  pressure  or  direct  injury  to  the  mesen- 
teric vessels  that  resection  of  the  gangrenous  loop  with  end-to-end 
or  lateral  anastomosis  is  required.  Such  a  resection  should  include 
normal  intestine  well  beyond  the  area  of  gangrene. 

Strictures. — Excision  of  the  stenosed   segment  with  end-to-end 
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anastomosis  is  the  ideal  procedure  in  both  benign  and  malignant 
strictures  of  the  small  intestine.  In  the  presence  of  marked  distention 
of  the  proximal  segment,  however,  excision  is  dangerous,  and  must  be 
supplanted  by  lateral  anastomosis  with  subsequent  excision  at  a 
second  operation  in  case  of  mahgnancy.  Tuberculosis  may  produce 
single  or  multiple  strictures  in  the  small  intestine,  or  may  be  localized 
chiefly  to  the  ileocecal  region,  producing  a  tumor  which  is  often  difficult 
to  distinguish  from  carcinoma.  If  the  stricture  is  single,  or  if  multiple 
strictures  are  closely  approximated,  resection  of  the  whole  stricture- 
bearing  segment  is  advisable;  if  a  considerable  length  of  normal 
intestine  separates  the  strictures,  each  one  should  be  treated  separately. 
When  the  process  is  localized  to  the  ileocecal  region,  the  diseased  area 
should  be  excised  and  the  ileum  joined  to  the  ascending  colon  by  a 
lateral  anastomosis.  The  condition  of  the  patient  or  extensive  tubercu- 
lous involvement  may  prohibit  excision,  under  which  circumstances  the 
obstruction  is  overcome  by  short-circuiting  the  fecal  current — anasto- 
mosing loops  proximal  and  distal  to  the  site  of  the  stenosis.  Decided 
improvement  in  the  patient's  condition,  which  frequently  follows  this 
procedure,  may  permit  a  subsequent  resection  of  the  involved  area. 

Stenosis  of  the  large  intestine  is  due  to  carcinoma  in  the  great 
majority  of  cases.  If  operable,  an  excision  is  performed,  including 
intestine  well  beyond  the  growth,  especially  on  its  proximal  side. 
Excision  of  the  cecum  is  followed  by  an  ileocolostomy;  excision  of 
other  portions  of  the  colon,  by  an  end-to-end  anastomosis.  Extensive 
mobilization  of  the  colon  may  be  necessary  to  permit  the  easy  apposi- 
tion of  the  two  ends.  Should  the  growth  be  inoperable,  an  ileo- 
colostomy or  ileosigmoidostomy  is  required  to  carry  the  fecal  current 
around  the  stenosed  segment;  inoperable  obstruction  of  the  rectum 
is  reheved  only  by  the  formation  of  an  artificial  anus.  Under  no 
circumstances  should  excision  with  immediate  anastomosis  be  under- 
taken when  the  obstruction  is  acute,  since  the  intestine  above  has 
undergone  such  alterations  as  to  make  the  procedure  hazardous. 
The  object  of  the  primary  operation  is  limited  to  the  reestablishment 
of  drainage,  which  is  accomplished  by  an  ileocolostomy  or  colostomy; 
after  three  or  four  weeks  have  elapsed,  excision  with  anastomosis  may 
be  performed  with  comparative  safety. 

Chronic  diverticuhtis  may  lead  to  the  formation  of  a  mass  indis- 
tinguishable macroscopically  from  a  malignant  growth.  The  same 
general  rules  detailed  for  the  treatment  of  operable  carcinoma  are 
apphcable  to  this  condition. 

Fecal  Impaction. — A  collection,  in  the  lower  bowel  which  resists 
enemas  must  be  broken  up  with  the  fingers  and  evacuated  by  an  oil 
injection.  A  high  rectal  or  sigmoidal  impaction  which  injections  fail 
to  hberate  requires  instrumental  separation  through  a  proctoscope, 
with  subsequent  enemas  to  bring  away  the  doughy  mass.  The  ad- 
ministration of  oHve  oil  in  the  dose  of  2  or  3  ounces  four  times  a  day, 
or  sahne  cathartics  and  careful  abdominal  manipulation,  may  produce 
the  evacuation  of  a  collection  in  the  transverse  colon.  Purges  are 
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dangerous.  WTien,  as  the  result  of  long  standing,  the  fecal  mass  is 
hard  and  inspissated,  ulceration  with  enterospasm  or  even  partial 
encapsulation  may  ensue,  under  which  circumstances  other  than 
surgical  measures  will  fail.  It  may  be  that  intra-abdominal  manipula- 
tion will  succeed  in  dislodging  the  accumulation  so  that  it  can  be  passed; 
should  this  fail,  enterotomy  must  be  performed.  Exceptional  cases 
present  such  extensive  ulceration  as  to  demand  resection. 

Gail-stones  and  other  foreign  bodies  are  removed  through  an 
incision  in  the  overlying  intestine;  if  the  body  can  be  dislodged,  the 
incision  should  be  made  in  the  dilated  portion  above  to  facilitate  closure 
of  the  intestinal  opening. 

Thrombosis  and  Embolism  of  the  Mesenteric  Vessels. — It  is  often 
impossible  to  locate  definitely  the  Une  of  demarcation  between  the 
affected  and  unaffected  loops;  or  the  process  may  be  progressive, 
hence  resection  with  anastomosis  is  unsafe.  All  that  can  be  done  at 
the  primary  operation  is  wide  excision  of  the  gangrenous  segment, 
with  the  formation  of  a  fecal  fistula,  both  ends  being  sutured  to  the 
abdominal  wound  and  drained.  To  anticipate  further  extension, 
the  suspected  area  should  be  walled  off  with  gauze.  After  a  week  or 
ten  days  has  elapsed  the  fistula  is  closed  at  a  second  operation. 

When  the  obstruction  has  existed  for  any  length  of  time,  the 
intestine  above  becomes  loaded  with  highly  toxic  contents,  which  are 
evacuated  by  multiple  incisions  or,  preferably,  by  the  method  advised 
by  Moynihan,  which  consists  in  carrying  off  the  contents  through  a 
large  glass  tube,  inserted  into  the  intestine  from  below  upward.  The 
glass  tube  is  fitted  with  a  long  rubber  tube  which  drains  into  a  re- 
ceptacle. As  each  segment  is  evacuated  by  a  "milking  process," 
it  is  threaded  on  the  tube,  the  procedure  being  repeated  until  the  canal 
is  emptied.  Following  the  removal  of  the  tube,  the  incision  in  the 
intestine  is  closed  transversely.  When  properly  performed,  no  soihng 
occurs  and  drainage  is  unnecessary.  It  may  be  possible  to  avoid 
opening  a  distended  sigmoid  by  passing  a  rectal  tube.  Following  any 
operation  on  the  large  intestine,  particularly  the  descending  colon 
or  sigmoid,  dilatation  of  the  anal  sphincter  and  insertion  of  a  rectal 
tube  are  advisable  to  facihtate  the  passage  of  gas  and  feces. 

The  formation  of  a  fecal  fistula  above  the  site  of  constriction  is 
permissible  only  when  the  desperate  condition  of  the  patient  prohibits 
a  more  extensive  procedure.  Should  the  symptoms  be  indicative 
of  strangulation,  it  would  be  folly  to  rest  content  with  a  fistula;  while 
the  obstruction  is  relieved,  the  gangrenous  intestine  quickly  leads  to 
peritonitis  and  death,  a  sequence  which,  obviously,  the  fistula  cannot 
influence.  Through  a  small  incision,  made  under  local  anesthesia, 
low  down  in  the  inguinal  region,  a  distended  loop  is  picked  up  and 
carefully  excluded  from  the  abdominal  cavity  by  suturing  it  to  the 
parietal  peritoneum.  The  intestine  is  then  opened  and  drained  by 
means  of  a  glass  or  rubber  tube,  held  in  place  by  a  purse-string  suture. 
Later,  when  the  patient's  condition  permits,  9,  second  operation  is 
usually  necessary  to  remove  the  cause  of  obstruction  and  to  close  the 
enterostomy  opening. 
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THE  SURGICAL  TREATMENT  OF  CONSTIPATION 

By  John  G.  Clark,  M.D. 

Constipation  becomes  a  surgical  condition  only  when  the  intestine 
is  the  seat  of  some  permanent  anatomic  or  pathologic  defect  which 
produces  a  partial  obstruction  to  the  evacuation  of  its  contents.  The 
factors  instrumental  in  the  production  of  mechanical  constipation 
are  almost  invariably  situated  in  the  colon,  sigmoid,  or  rectum. 
By  virtue  of  their  fluid  state,  the  contents  of  the  small  intestine  easily 
traverse  its  long,  tortuous  course,  surmounting  with  ease  angulations 
or  constrictions  which  a  more  concentrated  mass  could  penetrate  only 
with  difficulty;  in  the  large  intestine,  on  the  other  hand,  the  feces  are 
rapidly  deprived  of  their  watery  contents,  and  assume  a  semi-solid 
consistency  which  renders  them  especially  susceptible  to  the  action 
of  any  obstructing  medium. 

This  knowledge  of  localization  must  be  further  supplemented  by 
determining  the  nature  of  the  abnormality  at  fault.  In  addition  to 
those  lesions  which  have  been  considered  under  the  treatment  of 
intestinal  obstruction,  mechanical  constipation  may  be  due  to  fissure 
or  fistula  in  ano,  hemorrhoids,  stricture  of  the  rectum,  and  malforma- 
tions or  ptosis  of  the  colon. 

Hemorrhoids,  fissure,  and  fistula  are  commonly  associated  with 
constipation,  either  as  the  cause  or  as  a  result;  in  either  instance 
the  pain  and  sphincteric  spasm  incident  to  these  lesions  serve  to  exag- 
gerate the  constipation,  hence  their  removal  is  advisable. 

Hemorrhoids. — After  a  thorough  dilatation  of  the  sphincter,  the 
hemorrhoids  may  be  removed  by  the  clamp  and  cautery,  excision  of 
the  pile-bearing  area,  or  ligation.  I  prefer  the  clamp  and  cautery, 
unless  a  prolapse  of  the  mucosa  is  present,  when  an  annular  excision 
is  performed.  In  my  experience,  no  untoward  results  have  attended 
this  procedure. 

Fissure  in  ano  is  cured  in  the  majority  of  cases  by  dilatation  of  the 
sphincter,  combined  with  cauterization  of  the  base  of  the  ulcer.  Ex- 
ceptional cases  resist  this  simple  procedure,  necessitating  division 
of  the  external  sphincter. 

Fistula  in  Ano. — The  fistulous  tract  is  opened  throughout  its  entire 
length,  including  any  ramifications  which  may  be  present.  After  the 
indolent  granulation  tissue  is  curetted  away,  the  tract  is  cauterized 
and  packed  with  gauze,  or  the  tract  may  be  excised  and  closed  with 
catgut.  The  sphincter  must  be  divided  at  a  right  angle  to  the  course 
of  its  fibers;  should  more  that  one  division  be  necessary,  the  second 
is  performed  only  after  the  first  has  healed. 

In  all  operations  about  the  anus  no  cathartics  are  permitted  during 
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the  preceding  twenty-four  hours;  a  simple  enema  is  given  the  night 
before  operation.  In  this  way  the  unpleasant  passage  of  feces  during 
operation  is  obviated.  Five  days  after  operation  the  bowels  are 
moved  with  castor  oil. 

Stricture  of  the  Rectum. — An  operable  malignant  stricture  re- 
quires excision  of  the  rectum  by  one  of  the  numerous  operations  devised 
for  this  purpose;  an  inoperable  growth  with  obstruction  necessitates 
the  formation  of  a  fecal  fistula.  The  irritating,  foul  discharge  can  be 
greatly  lessened  by  the  application  of  acetone  or  equal  parts  of  formalin 
and  adrenalin.  After  injecting  ohve  oil  into  the  rectum,  a  proctoscope 
is  passed  to  the  site  of  obstruction  and  gauze  packing  saturated  with 
the  solution  is  applied  directly  to  the  ulcerating  area.  A  second  strip 
of  gauze,  impregnated  with  vaselin  or  oil,  is  inserted  to  keep  the  first 
piece  in  place.  The  packing  is  removed  in  two  hours.  Morphin  is 
often  necessary  to  relieve  the  pain  caused  by  these  applications.  The 
treatment  may  be  repeated  once  or  twice  weekly. 

Benign  strictures  may  yield  to  gradual  dilatation  by  means  of 
bougies  which  are  passed  every  other  day.  Should  the  stricture  be 
situated  well  up  in  the  rectum,  it  is  first  exposed  with  the  proctoscope, 
through  which  the  dilator  is  guided  into  the  opening.  This  procedure 
must  be  undertaken  with  the  greatest  care  and  with  due  regard  to  the 
course  of  the  rectum,  since  the  alterations  in  the  rectal  wall  render 
perforation  comparatively  easy.  If  this  method  fails,  low  strictures 
may  be  divided  by  one  or  more  incisions,  with  subsequent  dilatation 
to  prevent  recurrence.  Internal  proctotomy  is  dangerous  when  the 
stricture  is  above  the  peritoneal  reflection;  in  this  situation  excision 
or  recto-sigmoidal  anastomosis  distal  to  the  area  of  stenosis  will  be 
required. 

Ptosis  of  the  Colon. — Before  proceeding  to  treatment,  I  wish  to 
emphasize  the  importance  of  the  selection  of  cases,  which  determines 
to  a  great  extent  the  success  or  failure  of  operation.  Ready  recourse 
to  operation  without  a  careful  analysis  of  each  individual  case  can  only 
result  in  casting  unjust  discredit  upon  operative  procedures,  which 
are  undoubtedly  of  distinct  service  when  properly  applied. 

The  symptomatology  presented  by  these  cases  is  characteristic. 
The  patient  will  have  had  lifelong  constipation,  often  greatly  exag- 
gerated by  a  protracted  illness,  child-birth,  or  injury.  Constipation 
becomes  progressively  more  stubborn,  until  finally  even  the  strongest 
cathartics  must  be  frequently  repeated  to  produce  an  evacuation. 
Pain  in  the  right  or  left  iliac  regions  may  be  sharp  or  dull  and  boring 
in  character;  the  right-sided  distress  is  usually  relieved  by  a  bowel 
movement,  while  that  on  the  left  may  be  increased.  The  erect  posture 
almost  invariably  exaggerated  the  pain.  Excessive  peristalsis  or 
"rumbling"  is  a  frequent  symptom,  which  the  patient  often  defines 
as  extending  along  the  course  of  the  colon,  and  locates  definitely  the 
point  at  which  the  sensation  ceases.  Diarrhea  with  the  passage  of 
large  quantities  of  mucus  may  alternate  with  constipation.  Ab- 
dominal  distention,    relieved   by   a   bowel   movement,    backache,    a 
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constant  sensation  of  weight  and  dragging  in  the  abdomen,  and 
irritabihty  of  the  bladder  are  common  sym.ptoms.  Completing  the 
picture  are  symptoms  of  autointoxication — headache,  lassitude,  weak- 
ness, nervousness,  nausea,  anorexia,  sallow  skin,  and  a  secondary 
anemia.  The  o^-ray  is  of  value  in  confirming  the  diagnosis;  as  a 
standard  for  operation  it  is  useless. 

Before  resorting  to  operation  well-directed  dietetic,  hygienic, 
physical,  and  medicinal  measures  must  be  given  a  thorough  trial. 
Further,  operation  cannot  be  expected  to  bring  about  a  marvelous 
transformation  in  those  individuals  who  are  both  mentally  and 
physically  lacking  in  proper  development,  in  whom  the  colon  is  but 
one  manifestation  of  a  series  of  abnormalities.  When,  however,  the 
s>Tnptoms  definitely  indicate  the  colon  as  the  cliief  offender  and  other 
measures  have  failed,  operative  intervention  is  indicated. 

The  exact  nature  of  the  operation  can  be  determined  only  by  a 
careful  examination  of  the  colon  after  the  abdomen  is  opened.  Anoma- 
Hes  in  peritoneal  fusion  during  the  course  of  development  may  produce 
a  faulty  position  of  the  sigmoid  flexure  leading  to  sharp  angulation  at 
the  junction  of  the  fixed  and  movable  segments;  or  kinks  may  be 
produced  by  adhesions  of  congenital  origin  binding  the  sigmoid  to  its 
own  mesentery  or  to  the  parietal  peritoneum.  The  normal  course  of 
the  sigmoid  is  restored  by  severing  such  attachments,  followed  by 
sigmoidopexy  to  prevent  reformation.  The  sigmoid  may  be  dilated, 
but  not  sufficiently  increased  in  length  to  warrant  excision,  under 
which  circmnstances  suspension  is  advisable.  A  redundant  and  greatly 
dilated  sigmoid  requires  partial  excision,  with  end-to-end  anastomosis; 
the  opening  must  be  as  large  as  possible  in  order  to  guard  against 
subsequent  contraction  along  the  line  of  anastomosis.  In  a  few  cases 
I  have  inverted  the  divided  ends  and  performed  a  lateral  anastomosis 
with  excellent  results. 

The  transverse  colon  may  drop  into  the  pelvis  before  ascending 
to  the  splenic  flexure,  thus  producing  sharp  angulation  at  its  junction 
with  the  ascending  or  descending  colon.  The  splenic  flexure  is  usually 
present,  and  in  some  instances  the  angulation  is  exaggerated  by  adhe- 
sions between  the  opposing  segments;  the  hepatic  flexure  is  variable 
in  its  position  and  may  be  absent,  the  transverse  colon  assuming  a 
tortuous  course  transversely  upward  and  to  the  left.  These  anomalies 
may  be  corrected  in  some  cases  by  suspending  the  transverse  colon  to 
the  anterior  abdominal  wall;  in  other  cases  nothing  short  of  resection 
of  the  redundant  loop,  with  end-to-end  anastomosis,  will  suffice.  It 
may  be  necessary  to  employ  both  resection  and  suspension. 

The  discharge  of  feces  from  the  ileum  may  be  interfered  with  by  a 
long,  flabby  cecum  which  extends  into  the  pelvis,  causing  a  sharp 
angulation  of  the  terminal  portion  of  the  ileum  or  at  the  ileocecal 
junction.  The  cecum  is  restored  to  its  normal  position  by  suspension 
to  the  parietal  peritoneum. 

Such  anomalies  as  have  been  mentioned  may  exist  singly  or  in 
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combination;  in  the  latter  instance  each  anomaly  requires  an  appro- 
priate operation  for  its  correction. 

Cases  are  exceptionally  encountered  in  which  the  distortion  of  the 
colon  is  so  extensive  as  to  make  the  more  conservative  measures 
useless.  The  markedly  dilated  colon  may  be  supphed  with  a  long 
mesentery  throughout  its  entire  length,  which  obliterates  the  splenic 
and  hepatic  flexures  and  permits  the  intestine  to  drop  into  the  lower 
abdomen  as  a  series  of  conglomerate  coils.  The  weakened  mus- 
culature and  tortuous  course  are  productive  of  a  fecal  stasis  which 
further  accentuates  the  difficulties  presented.  Thus  a  vicious  circle 
is  established  which  eventually  leads  to  such  obstinate  constipation 
that  even  the  strongest  cathartics  or  enemas  often  fail  to  produce  a 
satisfactory  evacuation. 

In  the  treatment  of  these  exaggerated  cases  the  surgeon  is  con- 
fronted with  a  problem  yet  to  be  solved.  In  my  experience  partial 
excision  of  the  colon,  combined  with  the  various  forms  of  suspension, 
has  not  met  with  the  success  I  had  formerly  anticipated.  I  am  re- 
luctantly coming  to  the  conclusion  that  these  extreme  cases  must  be 
met  by  radical  measures — complete  excision  of  the  colon  or  ileo- 
sigmoidostomy.  I  cannot  urge  too  strongly  against  the  ready  accep- 
tance of  this  dictum,  with  hasty  recourse  to  an  operation  of  unknown 
ultimate  results  and  associated  with  a  considerable  primary  mortality. 
The  novice  has  no  place  in  the  treatment  of  these  cases;  upon  the 
accumulated  experience  of  skilled  surgeons  must  the  final  solution 
of  this  problem  depend. 


GASTRO-ENTERIC  DISEASES  OF  INFANTS  AND  CHILDREN 

By  Maynard  Ladd,  M.D. 

The  treatment  of  the  gastro-enteric  diseases  of  infants  and  children 
is  inseparably  connected  with  the  subject  of  the  dietetics  of  infants 
(Vol.  I) .  The  scope  of  the  present  section  covers  the  especial  forms  of 
gastric  and  intestinal  disturbance  which  are  pecuUar  to  the  period  of 
infancy  and  early  childhood.  Diseases  such  as  appendicitis,  ulcer  of 
the  stomach,  proctitis,  prolapse,  and  malformations  of  developmental 
origin  are  not  here  included. 

ACUTE  AND  CHRONIC  GASTRITIS 

Gastritis  in  infants  and  children  is  an  exceedingly  rare  disease.  It 
occurs  usually  from  the  ingestion  of  corrosive  drugs  or  other  sub- 
stances of  an  irritant  character,  and  is  not  to  be  confounded  with 
gastric  indigestion,  or  with  the  vomiting  of  cerebral  or  uremic  origin 
or  of  peritonitis  and  intestinal  obstruction.  The  treatment  consists 
in  thorough  lavage  of  the  stomach,  starvation  for  twelve  or  twenty- 
four  hours,  and  in  other  respects  does  not  differ  from  that  to  be  de- 
scribed under  gastric  indigestion.  If  pain  is  a  prominent  symptom,  it 
may  be  relieved  by  hot  appUcations,  or  in  severe  cases  by  morphin  in- 
jections. Rectal  feeding  may  be  used  for  several  days  if  the  period  of 
starvation  is  necessarily  prolonged. 

ACUTE  GASTRIC  INDIGESTION 

An  infant  who  is  digesting  normally  and  gaining  regularly  and  at 
the  proper  rate  may  develop  an  acute  gastric  indigestion  from  a 
number  of  causes.  Whatever  the  cause,  the  first  indication  is  to  with- 
draw all  food,  substituting  plain  boiled  water  with  from  lo  to  20 
grains  of  bicarbonate  of  soda  in  each  feeding.  In  the  beginning  of  the 
attack  one  or  two  feedings  of  water  will  probably  be  expelled,  but  will 
serve  the  purpose  of  washing  out  the  stomach  quite  as  effectively  as 
lavage  and  with  less  discomfort.  The  child  should  be  starved  until 
thirst  becomes  urgent.  This  may  be  in  from  six  to  twelve  or  even 
twenty-four  hours.  A  very  thin  barley-water  (0.75  per  cent,  starch) 
or  rice-water  or  whey  may  then  be  begun  in  small  amounts  frequently 
repeated.  It  should  be  continued  until  the  stomach  has  demon- 
strated its  ability  to  retain  fluids. 

If  the  vomiting  is  associated  with  diarrhea  or  fever,  calomel  or 
castor  oil  should  be  given.  Calomel  is  better  borne  than  castor  oil, 
but  the  milk  of  magnesia  is  better  than  either,  if  immediate  catharsis 
is  not  indicated.     Bicarbonate  of  soda  should  be  continued  for  twenty- 
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four  to  forty-eight  hours.  An  infant  of  one  year  may  be  given  60 
grains  in  the  course  of  twenty-four  hours.  Further  medication  is 
unnecessary  and  is  often  a  means  of  prolonging  the  period  of  gastric 
irritabiUty.  A  high  enema  of  soapsuds  and  glycerin  should  be  given  at 
the  beginning  of  the  attack  if  there  has  not  been  a  recent  normal 
movement. 

The  subsequent  treatment  consists  in  working  the  food  formula 
back  to  its  original  strength,  but  very  gradually.  A  simple  general 
rule  is  to  dilute  the  original  formula  with  barley-water  three-fourths 
the  first  day,  one-half  the  second  day,  one-fourth  the  third  day,  and 
then  go  back  to  the  full  strength  on  the  fourth  day  if  there  are  no 
contraindications. 

In  protracted  cases  stomach  washing  once  a  day  may  be  necessary, 
and  the  dilution  of  the  food  continued  for  a  longer  period.  Partial 
peptonization  of  the  milk  helps  greatly  in  such  cases.  As  a  rule,  the 
fats  should  be  reduced  and  the  alkahnity  of  the  milk  increased.  If 
after  thirty-six  hours  no  food  can  be  retained  in  the  stomach,  rectal 
feeding  with  skimmed  milk  peptonized  for  one  hour  must  be  depended 
upon  to  maintain  strength.  The  nutrient  enemas  may  be  given  at 
four-hour  intervals,  five  times  a  day,  and  containing  from  3  to  4 
ounces  at  the  age  of  one  year,  and  from  6  to  8  ounces  in  the  middle 
period  of  childhood.  In  older  children  egg-albumin,  chicken  broth, 
rennet  pudding  made  from  skimmed  milk,  barley  and  oat  jelly,  arrow- 
root, thin  cereals,  gruels,  zwieback,  and  dry  toast  with  diluted  skimmed 
milk  should  be  the  basis  of  the  diet  until  the  regular  food  can  be  taken. 

CHRONIC  GASTRIC  INDIGESTION 

This  condition  in  infants  results,  as  a  rule,  from  a  long  period  of 
improper  feeding.  Its  treatment  has  been  considered  in  connection 
with  the  subject  of  the  Dietetics  of  Infancy  (Vol.  I).  There  is  no  one 
successful  method  of  restoring  the  function  of  digestion.  In  infants 
weak  mixtures  long  continued,  either  whey  mixtures,  modifications  of 
milk  with  cereal  decoctions,  peptonized  modifications,  malt-soup 
mixtures,  and  finally  wet-nursing,  represent  our  principal  resources 
for  feeding.  Bismuth,  bicarbonate  of  soda,  and  lime-water  are  the 
only  drugs  worthy  of  mention.  IMedication,  as  usually  practised,  is 
generally  useless  and  often  harmful.  Cases  which  do  not  yield  to  food 
regulation  may  be  greatly  benefited  by  daily  lavage  of  the  stomach  with 
a  I  per  cent,  solution  of  boric  acid  or  bicarbonate  of  soda.  In  fact, 
lavage  is  often  the  only  solution  to  the  problem  in  obstinate  cases  of 
chronic  vomiting,  but  there  is  no  condition  in  which  lavage  alone  is 
efficient.  The  adaptation  of  the  food  to  the  individual  need  of  the 
case  must  go  hand  in  hand  with  the  stomach  washing. 

DILATATION  OF  THE  STOMACH 

When  pyloric  stenosis  is  not  a  cause,  the  most  frequent  factor  in 
producing  dilatation  of  the  stomach  is  overdistention  from  too  large 
quantities  of  food.     This  is  especially  common  in  infants  who  are  fed 
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on  very  weak  and  highly  sweetened  foods,  such  as  condensed  milk. 
Improper  modifications  of  milk,  causing  excessive  flatulence,  will  pro- 
duce the  same  result  even  when  the  quantity  at  each  feeding  is  within 
normal  hmits.  Lavage  in  these  cases  is  of  great  help.  The  quantity 
of  food  should  be  reduced  to  less  than  the  normal  for  the  average  child, 
the  proportion  of  its  ingredients  adapted  to  the  state  of  the  digestion, 
and  water  should  be  given  freely  between  the  feedings. 

In  dilatation  of  the  stomach  in  older  children  it  will  be  found  that 
the  daily  ration  is  from  50  to  100  per  cent,  more  than  the  actual  re- 
quirements. The  correction  of  this  dietary  error  alone  will  usually 
effect  a  cure  without  resort  to  lavage. 

Children  in  the  middle  period  of  childhood  are  often  so  terrified  by 
the  process  of  stomach  washing  that  its  practice  is  unwise.  So  also  at 
the  end  of  the  first  and  in  the  second  year  the  exhaustion  which  follows 
from  the  mental  fright  and  physical  resistance  exceeds  the  benefit  of 
the  washing.  It  is  an  error  to  assume  the  necessity  of  routine  lavage 
in  all  cases  of  chronic  gastric  indigestion  and  moderate  dilatation  of 
the  stomach.  A  surprisingly  large  number  of  infants  will  recover  as 
rapidly  and  as  well  without  it  by  intelligent  management  of  the  feeding. 
In  cases  in  which  the  feeding  alone  fails  to  control  the  symptoms,  the 
benefit  of  lavage  should  be  thoroughly  tested.  Small  doses  of  the 
tincture  of  nux  vomica  and  laxatives  to  maintain  the  normal  bowel 
function  are  the  only  medications  called  for. 

CONGENITAL  PYLORIC  STENOSIS 

The  symptoms  of  congenital  pyloric  stenosis  in  infants  are  depen- 
dent upon  the  two  conditions  causing  obstruction  to  the  outflow  of  the 
gastric  contents  through  the  pylorus — the  congenital  thickening  of  the 
muscular  fiber  and  connective  tissue,  and  the  spasm  of  the  muscle 
itself.  When  the  closure  is  complete  from  hypertrophy  of  the  mus- 
cular and  connective  tissue,  the  symptoms  appear  at  the  very  begin- 
ning of  lactation  and  progress  with  great  rapidity,  giving  rise  to  a 
definite  cHnical  picture  that  is  easily  recognized.  Food,  irrespective 
of  its  composition,  is  vomited  as  soon  as  it  is  taken,  at  first  easily  and 
then  with  considerable  violence,  the  vomiting  being  expulsive  in  char- 
acter and  the  vomitus  usually  free  from  bile.  The  infant  cries  vigor- 
ously from  hunger  and  nurses  eagerly  and  is  never  satisfied.  It  loses 
rapidly  in  weight  and  is  constipated.  In  time  the  stomach  becomes  di- 
lated, and  when  distended  with  food  or  gas  visible  and  marked 
peristalsis  occurs. 

In  cases  of  partial  stenosis,  in  which  the  spasm  of  the  pylorus  is 
a  large  factor,  the  symptoms  are  less  definite.  Several  feedings  may 
be  retained  in  succession,  a  certain  amount  of  gastric  contents  escapes 
into  the  duodenum,  and  the  stools  are  less  constipated  and  larger  in 
bulk.  The  infant  may  even  gain  in  weight  slowly.  During  the  spasm, 
however,  the  vomiting  is  expulsive  in  character,  and  the  vomitus  may 
contain  bile.  Dilatation  and  visible  peristalsis  occur,  but,  as  a  rule, 
later  than  in  the  cases  of  complete  stenosis.  Partial  or  incomplete 
stenosis  is  very  difficult  to  distinguish  from  gastric  indigestion,  and  can 
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be  definitely  diagnosed  only  after  most  careful  observation  and  man- 
agement of  the  feeding. 

The  treatment  of  pyloric  stenosis  becomes  a  surgical  problem  as 
soon  as  it  has  been  shown  that  it  is  impossible  to  control  the  vomiting 
by  regulation  of  the  food,  and  when  no  progress  is  being  made  in  the 
weight  development.  In  the  writer's  opinion  it  is  usually  a  waste  of 
time,  when  the  diagnosis  is  definitely  made,  to  experiment  with  sub- 
stitute feeding.  Even  water  cannot  be  retained  except  in  minute 
quantities.  If  the  child  is  brea=t-fed  by  the  mother,  the  question  of 
the  quahty  of  her  milk  is  always  in  our  mind  as  the  possible  cause  of 
the  symptoms.  The  most  expeditious  way  of  determining  this  is 
to  secure  at  once  a  w^et-nurse,  as  it  will  be  found  easier  to  regulate 
the  feeding  with  a  disinterested  person  supplying  the  breast-milk 
than  to  trust  to  that  which  is  furnished  by  a  nervous  and  agitated 
mother. 

If  the  baby  can  be  made  to  gain  in  weight  upon  breast-milk,  the 
question  of  operation  can  be  indefinitely  postponed,  and  the  symptom 
of  vomiting  disregarded.  In  cases  of  partial  stenosis  it  sometimes 
happens  that  enough  food  is  absorbed  from  the  stomach  and  escapes 
into  the  duodenum  to  cause  a  slow  but  steady  gain  in  weight,  even  in 
the  face  of  severe  and  persistent  vomiting.  In  the  course  of  mionths 
the  growth  of  the  stomach  appears  to  overcome  the  eft'ects  of  the  con- 
genital defect  and  a  complete  cure  is  effected.  The  gain  in  weight  is 
the  only  sure  test  as  to  the  safety  of  postponing  surgical  intervention. 
When  this  gain  does  not  occur,  when  the  infant  simply  holds  its  own 
for  several  weeks,  or  when  it  begins  to  lose  rapidly  in  weight  in  spite  of 
intelligent  management  of  the  breast-feeding,  an  operation  promises 
the  only  chance  of  Hfe.  If  this  is  done  early,  before  the  infant  has 
become  exhausted  from  starvation,  a  very  large  proportion  of  opera- 
tions can  be  successfully  carried  out.  In  convalescence  breast-milk 
should,  if  possible,  be  provided  for  some  weeks  at  least.  If  this  is  not 
practicable,  plain  whey,  and  then  whey  wdth  low  percentage  of  fat  and 
relatively  high  alkalinity  from  bicarbonate  of  soda,  should  be  the  basis 
of  the  feeding.  Many  fives  are  sacrificed  by  the  mistake  of  consider- 
ing these  infants  cases  of  difficult  feeding  and  by  prolonged  and  useless 
experimentation  w^th  various  foods  and  modifications  of  milk. 

CYCLIC  OR  PERSISTENT  VOMITING 

There  is  a  form  of  vomiting  which  has  been  called  cyclic  or  per- 
sistent vomiting  and  which  is  often  mistaken  for  a  severe  acute  gastric 
indigestion.  It  rarely  occurs  in  infants,  but  is  seen  most  frequently  in 
the  middle  period  of  childhood.  Its  etiology  is  not  clearly  understood. 
It  is  undoubtedly  due  to  some  profound  disturbance  of  metaboUsm 
with  faulty  elimination,  resulting  in  an  acute  autointoxication.  It  is 
associated  with  the  presence  of  acetone  and  diacetic  acid  in  the  blood 
and  urine.  It  occurs  especially  in  children  of  a  highly  nervous  tem- 
perament. Overfatigue,  fright,  or  mental  exci4:ement  frequently  pre- 
cede an  attack,  but  in  one  who  is  subject  to  this  disease  we  may  seek 
without  success  for  the  inciting  cause,  and  only  too  often  all  means  of 
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prophylactic  treatment  are  without  results  in  preventing  the  recur- 
rence of  the  attacks.  Strictly  speaking,  it  is  not  a  disease  of  the 
stomach,  and  is  mentioned  only  in  connection  with  the  symptom  of 
vomiting  as  seen  in  children. 

The  attacks  come  usually  without  warning.  After  the  stomach 
has  been  emptied  of  its  contents,  the  vomiting  and  retching  continue, 
irrespective  of  food,  for  from  twenty-four  hours  in  mild  cases  to  a 
week  in  the  severer  forms.  The  pecuHar  odor  of  acetone  on  the  breath 
and  the  presence  of  acetone  and  diacetic  acid  in  the  urine  at  the  very 
outset,  or  even  before  the  vomiting  begins,  show  the  presence  of  an 
acute  acid  intoxication.  The  cessation  of  vomiting  is  abrupt,  but  the 
stomach  is  exceedingly  irritable  and  indiscreet  feeding  will  often 
precipitate  another  attack.  The  recurrences  may  come  at  irregular 
intervals  for  years,  but  the  tendency  is  generally  outgrown  at  puberty 
or  before. 

The  treatment  should  provide  absolute  rest  to  the  stomach,  main- 
taining strength  by  rectal  feeding  and  irrigation,  neutralizing  the  acid 
condition  by  bicarbonate  of  soda,  and  using  sedatives  to  allay  the 
excessive  nervous  symptoms. 

Too  much  emphasis  cannot  be  placed  upon  the  uselessness  of  medi- 
cation by  stomach.  Nothing  is  retained  during  the  vomiting  stage. 
Lavage  acts  only  as  further  cause  of  mental  excitement  and  irritation 
to  the  stomach,  but  irrigation  of  the  colon  once  or  twice  daily  with 
normal  saline  solution  containing  from  i  to  2  drams  of  bicarbon- 
ate of  soda  is  distinctly  indicated.  It  relieves  the  excessive  thirst 
and  encourages  ehmination  of  the  accumulated  toxic  substances  in  the 
blood  and  intestines.  Not  even  water  or  cracked  ice  should  be  given 
by  mouth  until  the  child  has  been  free  from  vomiting  for  at  least  twelve 
hours.  Rectal  feedings  of  peptonized  skimmed  milk  and  white  of  egg 
should  be  started  after  the  first  twenty-four  hours.  The  saline  irriga- 
tions suffice  for  the  first  day.  In  the  nutrient  enemas  should  be  put 
whatever  medication  is  to  be  used.  A  good  combination  is  30  grains  of 
the  bicarbonate  of  soda,  10  grains  of  sodium  bromid,  and.  if  the  child  is 
very  restless  and  exhausted  from  lack  of  sleep,  from  i  to  2  grains  of 
chloral  hydrate.  This  should  be  incorporated  in  each  nutrient  and 
given  at  four-  to  six-hour  intervals.  The  sedatives  may  be  omitted  as 
soon  as  the  vomiting  ceases  and  sleep  is  possible,  but  the  nutrient 
with  the  bicarbonate  of  soda  should  be  continued  for  two  to  three 
days  until  the  stomach  is  retaining  a  sufficient  amount  of  food  and 
liquids  to  supply  the  normal  action  of  the  bowels  and  kidneys.  Ab- 
solute rest  in  bed,  even  to  the  use  of  the  bed-pan,  is  essential.  In  ex- 
treme cases  morphin  (5V  grain  for  one  year,  yV  grain  for  eight  years) 
may  be  given  subcutaneously,  guarded  with  strychnin  and  atropin. 
The  atropin  is  about  one-fifteenth  of  the  dose  of  morphin. 

As  soon  as  the  retching  ceases  a  sweet  champagne  poured  over 
cracked  ice  is  often  better  borne  than  plain  water.  This  must  be 
given  in  teaspoonful  doses  at  frequent  intervals,  gradually  increasing 
the  amount  and  intervals.     Plain  boiled  water  should  then  be  given 
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for  several  hours,  and,  if  it  is  retained,  peptonized  skimmed  milk  with 
hme-water  is  next  tried.  Ten  to  20  grains  of  glucose  three  times  a 
day  should  be  given  by  mouth  as  soon  as  the  vomiting  has  stopped. 

The  loss  of  weight  during  an  attack  often  amounts  to  several 
pounds.  I  have  found  the  following  gruel  most  efhcacious  as  a  substi- 
tute for  milk,  and  one  that  is  generally  retained  as  soon  as  the  child 
is  able  to  take  any  nourishment  by  mouth: 

Skimmed  milk 16  ounces 

Barley  water  (1.5  per  cent,  starch) 16  ounces 

Malt  soup  (Loeffland's) i  ounce 

This  is  cooked  in  a  double  boiler  for  twenty  minutes.  Beginning  with 
a  teaspoonful,  the  quantity  is  increased  to  one-half  and  then  to  one 
ounce  at  half -hour  intervals.  When  the  full  quart  is  taken  in  twenty- 
four  hours,  the  strength  of  the  food  can  be  increased  by  using  whole 
milk  in  place  of  skimmed  milk  and  increasing  the  starch  percentage  of 
the  barley-water  to  3  per  cent,  (one  ounce  of  barley  flour  to  one  pint 
of  water). 

Constipation  is  a  natural  sequence  to  the  greatly  restricted  quan- 
tity of  food  which  is  taken.  Laxatives,  however,  should  be  strictly 
avoided  in  the  early  days  of  the  attack.  The  daily  use  of  a  cleansing 
enema  preparatory  to  the  rectal  feedings  is  all  that  is  required.  If  the 
vomiting  recurs  after  a  temporary  cessation,  it  will  be  necessary  to 
begin  again  by  absolutely  withdrawing  all  liquids  by  mouth  and  re- 
suming the  nutrient  enemas  and  rectal  medication. 

In  the  course  of  four  or  five  days  after  the  cessation  of  vomiting 
the  child  should  be  on  its  regular  diet,  but  it  is  wise  to  exclude  for  a 
longer  time  the  fats  of  milk  and  butter,  and  to  give  a  relatively  larger 
carbohydrate  diet  than  usual. 

Some  writers  have  emphasized  the  close  relation  between  appendic- 
itis and  cyclic  vomiting,  and  still  others  that  between  rheumatic  fever 
and  cyclic  vomiting,  and  ad\dse  prophylactic  treatment  based  upon  this 
supposed  etiology.  Both  conditions  should  in  every  case  be  carefully 
sought,  but,  in  the  opinion  of  the  writer,  neither  appendicitis  nor 
rheumatic  fever,  in  the  great  majority  of  cases,  can  be  shown  to  be  the 
cause  underlying  this  very  comphcated  affection. 

CONSTIPATION 

Constipation  in  infants  and  young  children  may  prove  the  simplest 
or  the  most  difficult  of  problems.  The  most  important  step  in  its 
correction  is  first  to  determine  the  etiologic  factor,  and  as  the  causes  are 
many,  one  may  easily  overlook  the  essential  point  in  the  treatment. 

The  scope  of  this  article  does  not  cover  the  mechanical  and  surgical 
causes  of  constipation,  except  to  mention  them  as  factors  to  be  ex- 
cluded in  any  case.  In  the  new-born,  for  instance,  constipation  is 
rare;  its  occurrence  suggests  the  possibihty  of  various  congenital 
malformations,  such  as  imperforate  anus,  atresia,  elongated  sigmoid, 
or  congenital  dilatation  of  the  colon.     There  is  also  the  constipation 
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occurring  at  any  age,  dependent  upon  an  acute  intestinal  obstruction, 
the  common  causes  of  which  are  volvulus,  strangulated  hernia,  and 
intussusception.  Chronic  intestinal  obstruction  in  various  grades  of 
severity  may  result  from  fibrous  adhesions  which  are  commonly  seen 
in  cases  of  tubercular  peritonitis,  from  fissures,  hemorrhoids,  polypi, 
ischiorectal  abscesses,  prolapse  of  the  rectum  and  anus,  and  from  simple 
impaction  of  feces.  With  the  exception  of  the  latter  condition,  how- 
ever, these  surgical  and  mechanical  causes  of  constipation  are  rare 
compared  with  what  may  be  referred  to  as  the  medical  causes  of  con- 
stipation. They  have  distinctive  associated  symptoms  which  will  be 
readily  recognized  by  an  alert  physician,  and  are  fully  described  in  the 
special  sections. 

Constipation  in  Breast-fed  Infants. — The  normal  breast-fed  infant 
has  from  one  to  four  evacuations  daily,  the  number  depending  largely 
upon  the  quahty  of  the  breast-milk.  Some  milks  are  very  laxative 
and  the  infant  may  thrive  for  months  while  having  six  or  even  more 
stools  daily.  The  character  of  the  movement  more  than  the  number 
determines  the  condition  of  constipation.  If  the  movement  is  formed, 
is  hard,  dry,  and  granular,  and  associated  with  an  unusual  degree  of 
straining,  the  infant  is  constipated  whether  it  has  one  or  four  move- 
ments daily.  The  cause  is  almost  invariably  to  be  sought  for  in  the 
mother.  If  she  is  constipated,  the  baby  is  hkely  to  be.  The  fault 
may  lie  in  any  of  the  many  causes  of  constipation  in  the  adult,  such 
as  excessive  tea-drinking,  lack  of  exercise  and  fresh  air,  irregularity  in 
going  to  stool,  and  improper  balance  of  food — habits  of  life  which  should 
be  regulated  according  to  the  general  principles  of  hygiene  and  diet. 

The  special  conditions  which  render  breast-milk  laxative  or  not  are 
not  thoroughly  understood.  The  natural  ferments  may  play  a  part, 
but  for  practical  purposes  we  are  hmited  to  a  consideration  of  the 
quahty  of  milk  as  a  whole  and  the  various  ingredients  of  which  it 
consists,  such  as  the  fats,  sugar,  and  proteids.  The  normal  average 
breast-milk  contains  fat  from  3.5  to  4  per  cent.,  sugar  7  per  cent.,  pro- 
teids 1.5  per  cent.  The  proteids  consist  of  from  0.75  to  i  per  cent, 
whey-proteids,  with  only  0.75  to  0.5  casein.  In  constipated  breast-fed 
infants  the  milk  is  usually  deficient  in  fats,  which  may  run  as  low  as 
1.5  or  2  per  cent.,  and  sometimes  in  sugar,  which  may  be  as  small  as  3 
or  4  per  cent.  High  proteids  in  breast-milk  are  not  commonly  a  cause 
of  constipation.  The  indications,  therefore,  as  far  as  the  regulation 
of  the  quahty  of  the  milk  is  concerned,  are  to  increase  the  fat  and  sugar 
percentages  in  the  breast-milk.  This  may  be  accompHshed  by  increas- 
ing in  the  mother's  diet  the  amount  of  sohdfood,  such  as  meat,  eggs, 
and  cereals,  and  adding,  with  moderation,  ale,  porter,  and  stout,  and 
malt  extracts  and  sugars.  Babies  suffering  from  constipation  from 
low  fats  and  sugars  are  hkely  to  show  evidences  of  malnutrition  which 
may  be  shght,  but  the  gain  in  weight  falls  below  the  normal  standard. 

Often  the  milk  as  a  whole  is  deficient,  as  may  be  determined  by 
weighing  the  baby  before  and  after  nursings.  In  such  cases  the  se- 
cretion of  milk  must  be  stimulated  by  the  means  mentioned  and  by 
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increasing  the  quantity  of  fluids  in  the  mother's  diet.  When  this  fails 
in  its  purpose,  supplementary  feeding  with  a  substitute  milk,  one,  two, 
or  three  bottles  of  an  appropriate  modification,  may  be  all  that  is  re- 
quired to  restore  a  normal  bowel  function  and  so  prolong  the  period  of 
breast  nursing. 

The  treatment  as  appHed  to  the  baby  consists  in  proper  regulation 
of  the  number  of  nursings,  the  intervals  and  time  at  each  nursing. 
After  the  sixth  month  much  can  be  accomphshed  in  training  the  child 
to  have  a  movement  at  a  regular  hour.  It  is  generally  best  to  place 
the  baby  on  the  chair  before  or  after  its  bath.  In  the  beginning,  to 
teach  the  idea,  one  may  stimulate  peristalsis  with  a  small  suppository 
of  soap  or  gluten,  but  this  measure  should  not  be  practised  as  a  routine. 

Medicinal  treatment  should  be  of  the  simplest.  While  the  question 
of  the  feeding  is  being  regulated,  milk  of  magnesia  in  doses  of  from  one- 
half  to  two  teaspoonfuls  at  night  is  all  that  is  required.  When  the 
effort  to  increase  the  fat  in  the  mother's  milk  is  only  partially  success- 
ful, a  teaspoonful  of  oHve  oil  may  be  given  to  the  infant  once  or  twice 
a  day.  It  is  efficacious  and  a  better  practice  than  the  giving  of  cream. 
After  six  months  orange  juice  or  prune  juice  may  be  tried,  but  in  the 
early  months  these  fruit  juices  are  hable  to  cause  indigestion,  and  it  is 
wisest  to  depend  upon  the  milk  of  magnesia.  The  stronger  laxatives 
are  rarely  needed, 

Constipation  in  Infants  on  Substitute  Feeding. — In  bottle-fed 
infants  the  treatment  of  constipation  is  often  a  difiicult  problem,  as  it 
is  comphcated  with  the  question  of  digestion  and  nutrition.  A  milk 
that  is  modified  so  as  to  increase  its  laxative  action  may  cause  a  gastric 
or  intestinal  indigestion,  and  we  have  to  face  the  fact  that  the  material 
we  are  using,  cow's  milk,  is  in  its  ver}^  nature  more  constipating  than 
human  milk,  a  difference  not  wholly  dependent  upon  its  gross  composi- 
tion. One  cannot  approach  this  phase  of  the  subject  without  a  full 
understanding  of  the  principles  of  feeding  w^hich  have  been  described 
in  the  section  on  The  Dietetics  of  Infancy  (Vol.  I). 

The  fundamental  principle  of  successful  infant  feeding  is  to  combine 
with  proper  intervals  and  amounts  of  food  a  ration  which  shall  have  a 
normal  balance  of  the  elements  of  fats,  sugar,  and  proteids.  When 
these  are  adapted  to  the  indi\ddual  requirements  of  the  child,  digestion 
is  normal,  nutrition  progresses  according  to  the  laws  of  growth,  and 
normal  bowel  function  follows  as  a  natural  sequence.  When  the 
feeding  is  faulty,  digestion  is  disturbed,  nutrition  is  impaired,  and  aU 
grades  of  diarrhea  and  constipation  result. 

As  in  breast-feeding,  the  causes  of  constipation  may  be  found  in  too 
low  fats  and  sugars  and  deficient  quantity  of  milk  as  a  whole,  resulting 
in  a  food  deficient  in  caloric  requirements.  As  a  further  factor  in 
producing  constipation  in  those  whose  gastric  digestion  is  vigorous,  an 
excessive  amount  of  fats  will  produce  the  same  result;  for  instance,  a 
percentage  of  5  or  6.  Moreover,  in  modified  cow^'s  milk  the  proteids 
consist  of  from  two  to  three  times  as  much  casein  as  in  breast-milk  of 
the  same  total  nitrogen  content,  and  this  high  casein,  especially  when 
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combined  with  low  fats,  is  a  combination  which  results  from  simple 
dilutions  of  whole  milk,  and  undoubtedly  has  a  constipating  tendency. 
In  so  far  as  the  infant's  digestion  will  permit,  the  indications  are  ob- 
vious. If  the  fats  and  sugars  are  low,  increase  the  percentages  to  that 
of  breast-milk.  If  the  daily  quantity  of  food  is  deficient,  adapt  the 
composition  of  the  milk  to  the  digestion  of  the  infant  and  increase  the 
quantity  to  that  which  is  appropriate  for  its  age  and  weight  develop- 
ment. Much  benefit  will  also  be  seen  in  altering  the  proteid  per- 
centages by  the  use  of  whey,  so  that  the  proportions  of  whey  proteids 
and  casein  will  more  nearly  approach  that  of  human  milk.  For 
instance,  a  total  proteid  of  i  .50  per  cent.,  which  in  a  plain  cream  mixture 
contains  about  0.38  per  cent,  whey  proteid  and  1.12  casein,  may  be 
modified  so  as  to  contain  0.60  per  cent,  casein  and  0.90  whey  proteids. 

In  the  modification  of  cow's  milk,  the  addition  of  starch  in  the 
form  of  barley-water  serves  the  purpose  of  supplying  a  new  element  of 
food  for  the  infant's  nutrition  and  renders  the  casein  more  digestible. 
It  may,  however,  increase  the  tendency  to  constipation.  This  diffi- 
culty may  be  lessened  and  often  entirely  corrected  by  using  a  malt 
sugar  in  place  of  milk  sugar.  For  this  purpose  one  may  use  one  of  the 
proprietary  malt  foods  or  various  preparations  of  malt  diastase. 

Milk  that  is  pasteurized  at  high  temperature  also  loses  much  of  its 
laxative  action.  For  this  and  other  reasons  it  is  advisable  to  use  a 
raw  milk  whenever  practicable.  Many  a  mother  has  scrupulously 
avoided  pasteurization  or  sterihzation  of  milk,  on  her  physician's 
orders,  in  preparing  the  day's  supply,  but  with  a  curious  lack  of  con- 
sistency has  failed  to  appreciate  the  importance  of  not  overheating  the 
milk  when  it  is  warmed  just  before  the  nursing.  The  practical  result 
of  her  ignorance  is  that  the  infant  who  is  supposed  to  be  receiving  raw 
milk  is  getting  it  par-boiled. 

The  custom  of  reducing  the  acidity  of  milk  by  adding  Hme-water 
has  proved  its  merit  in  innumerable  cases  of  gastric  and  intestinal 
indigestion,  but  it  has  no  place  in  cases  of  constipation.  If  an  alkali 
is  needed,  it  is  better  to  use  the  milk  of  magnesia  or  even  the  bicar- 
bonate or  citrate  of  soda,  the  constipating  action  of  which  is  decidedly 
less  than  that  of  hme-water. 

There  is  httle  opportunity  to  correct  constipation  in  bottle-fed 
babies  in  the  first  year  by  articles  of  food  other  than  those  mentioned. 
The  use  of  cream  to  supplement  the  modified  milk  should  not  be  em- 
ployed separately  from  the  milk  itself,  the  fat  percentage  of  which 
should  not  exceed  4.  If  more  fats  than  this  are  needed,  it  is  better  to 
try  oHve  oil  or  cod-liver  oil,  or  one  of  the  preparations  combining 
malt  and  cod-liver  oil  or  malt  and  olive  oil.  In  cases  of  constipation 
with  malnutrition  the  fats  mentioned  often  serve  the  purpose  better 
than  additional  percentages  of  milk  fats. 

Fruit  juices,  such  as  orange  juice  and  prune  juice,  are  useful  toward 
the  end  of  the  first  year,  but  in  breast-fed  infants  must  always  be 
given  with  the  warning  that  they  may  interfere  with  digestion.  If 
digested,  they  are  moderately  efficacious  in  the  mild  cases  of  constipa- 
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tion,  but  in  the  obstinate  cases  can  rarely  be  tolerated  in  large  enough 
quantities  to  overcome  the  constipation.  When  used,  they  should 
always  be  given  an  hour  before  a  feeding,  when  the  stomach  is  pre- 
sumably empty. 

Medicinal  Treatment. — The  medicinal  treatment  does  not  mate- 
rially differ  from  that  of  breast-fed  infants.  The  milk  of  magnesia 
generally  suffices  for  the  first  year.  In  very  obstinate  cases  the  aroma- 
tic extract  of  cascara  may  be  tried.  Suppositories  are  permissible 
only  for  occasional  use  and  are  in  no  way  curative.  Calomel  and 
castor  oil  are  invaluable  to  obtain  a  rapid  evacuation  of  the  bowels, 
but  should  never  be  used  as  a  routine  treatment.  Many  obstinate 
cases  of  constipation  have  the^r  origin  in  the  frequent  use  of  these 
much-abused  remedies.  That  they  increase  the  constipation,  when 
the  immediate  action  has  ceased,  is  the  common  observation  of  every 
physician. 

Mechanical  Treatment. — Enemas  of  soapsuds  and  water,  alone  or 
combined  with  olive  oil,  have  their  chief  indication  in  emptying  the  rec- 
tum and  lower  bowel  of  accumulations  of  feces,  but  as  a  daily  mea- 
sure to  produce  an  evacuation  they  defeat  the  object  for  which  one  is 
striving.  The  regular  use  of  the  chair  at  a  fixed  hour  must  be  persisted 
in,  even  when  there  is  no  result.  If  combined  with  the  other  measures 
ad\ised,  it  will  be  a  great  factor  in  producing  a  normal  and  regular 
action  of  the  bowels.  When  all  these  measures  fail,  one  must  resort 
to  massage  as  directed  in  the  treatment  of  constipation  of  older  children. 

Constipation  in  Older  Children. — In  children  of  more  than  one 
year  one  has  many  more  resources  in  the  way  of  diet  and  hygiene  to 
control  constipation.  In  the  first  place,  the  possibiKties  of  exercise 
are  greatly  increased.  The  exercise  of  walking,  even  in  a  baby,  is  a 
great  aid  to  the  development  of  muscular  tone  throughout  the  body, 
and  in  older  children  simple  gymnastics  designed  to  strengthen  the 
abdominal  muscles  may  be  advantageously  carried  out.  Although 
the  daily  airing  of  these  children  may  be  no  longer  than  in  the  well- 
cared-for  infant,  the  benefit  of  the  fresh  air  is  greatly  enhanced  by  the 
more  vigorous  muscular  activities.  But  by  far  the  most  efficient 
resources  are  to  be  found  in  the  greater  variety  of  food  which  it  is  prac- 
ticable to  give.  After  the  first  year  the  addition  of  animal  broths,  puree 
of  vegetables,  eggs,  and  various  forms  of  bread  of  a  laxative  action, 
become  the  natural  food  for  the  child.  After  the  eighteenth  month 
green  vegetables,  such  as  fresh  mashed  peas,  beans,  and  spinach,  are 
generally  well  digested  and  of  much  benefit.  After  the  fifteenth 
month  thicker  and  coarser  cereals  than  the  barley  and  oat  jelly  of  the 
first  period  are  available,  such  as  oatmeal,  cornmeal,  hominy,  wheatena, 
and  cream  of  wheat,  and  rice,  potato  and  soft-boiled  eggs.  The  bread 
may  be  made  of  whole  wheat  and  graham  flour  and  spread  lightly  with 
butter.  At  twenty  months  rare  beefsteak,  lamib  chops,  and  chicken 
may  be  served  three  times  a  week,  with  boiled  fresh  fish  once  or  t^\^ce  a 
week.  At  this  age  creamed  celery,  carrots,  cocoa,  junket,  corn-starch, 
custard,  stewed  fruits,  apple-sauce,  baked  apples,  scraped  new  apples, 


GASTRO-ENTERIC   DISEASES   OF   INFANTS   AND   CHILDREN  48 1 

and  pears,  add  considerably  to  the  possibilities  of  variety  of  diet. 
Figs,  dates,  honey,  stewed  berries,  and  raw  fruits  may  be  given  in  the 
third  and  fourth  year,  but  are  not  well  borne  much  before  this  period. 

In  the  desire  to  give  coarse  and  laxative  foods,  which  act  largely 
through  their  mechanical  irritation  of  the  intestines,  and  therefore  to 
stimulate  peristalsis,  one  must  guard  against  the  dangers  of  creating 
a  condition  of  chronic  intestinal  indigestion.  In  cases  of  difficult  di- 
gestion some  laxative  drug  may  become  a  necessity,  as  the  bowel  func- 
tion cannot  be  controlled  by  the  food  alone. 

Medicinal  Treatment. — Of  the  innumerable  laxatives  employed, 
the  choice  may  be  narrowed  down  to  milk  of  magnesia,  one  of  the 
palatable  forms  of  cascara,  phenolphthalein,  phosphate  of  soda,  and 
agar-agar.  The  dose  must  be  sufficient  to  produce  a  soft  natural 
movement  and  should  be  continued  daily  while  the  diet  is  being  regu- 
lated. The  drug  should  be  gradually  discontinued.  The  aromatic 
extract  of  cascara  is  given  in  from  lo-  to  30-minim  doses  from  one  to 
three  times  a  da^.  Phenolphthalein  is  prescribed  in  chocolate-coated 
tablets  myitoj4  grains  one  to  three  times  a  day.  The  dose  of  phos- 
phate of  soda  varies  greatly — 20  to  60  grains  daily,  according  to  the 
result  obtained.  Lately  agar-agar  has  been  tried  with  considerable 
success.  Its  chief  action  is  to  increase  the  bulk  of  the  stool,  and  it  is 
especially  indicated  in  the  small,  dry  stools.  The  objection  to  its  use 
in  children  is  the  difficulty  of  getting  them  to  take  it.  The  dose  is  very 
variable.  For  a  child  of  four  years  2  teaspoonfuls  of  the  dry  flakes, 
about  I  dram  by  weight,  is  an  average  dose  with  which  to  start.  The 
most  palatable  method  of  preparation  is  to  boil  it  for  two  or  three  hours 
until  thoroughly  homogeneous,  then  serve  it  in  the  broths,  or  cook  it 
with  the  cereal. 

Massage. — In  obstinate  forms  of  constipation  no  measure  succeeds 
in  the  end  so  well  as  a  course  of  skilled  massage.  Ordinary  rubbing  is 
useless,  but  daily  massage  carried  out  for  six  to  eight  weeks,  together 
with  the  regulation  of  the  food,  and  the  use  of  drugs  until  the  benefit 
of  the  massage  has  become  evident,  will  usually  effect  a  permanent 
cure.  At  the  same  time  the  nutrition  of  the  child  is  greatly  stimulated 
and  the  general  health  raised  to  the  normal  standard.  The  massage 
must  be  deep  and  vigorous,  rotary  in  the  midabdominal  region,  and 
following  the  course  of  the  colon  in  the  flanks  and  lower  abdomen. 
The  result  will  fully  justify  the  expense  which  this  treatment  involves. 

DIARRHEAS  OF  INFANCY  AND  CHILDHOOD 

Nature  and  Natural  History  of  the  Diarrheas  as  a  Group 

The  diarrheas  occurring  in  infants  represent  a  variety  of  conditions 
which  for  convenience  may  be  divided  into  certain  definite  clinical 
types  showing  a  decided  difference  in  their  symptoms,  course,  and 
treatment.  This  group  of  diseases  has  been  the  subject  of  very  active 
bacteriologic  study,  especially  in  the  last  five  years.  The  weight  of 
evidence  is  still  strongly  against  the  assumption  that  all  the  diarrheas 
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occurring  in  infants  are  due  to  one  specific  organism.  Many  factors 
contribute  to  their  production,  such  as  excessive  heat,  sudden  changes 
from  hot  to  cold  and  from  cold  to  hot,  improper  feeding,  contaminated 
milk,  malnutrition  from  any  cause,  poor  hygiene,  impure  water  and, 
finally,  the  action  of  both  saprophytic  and  pathogenic  organisms  whose 
growth  is  fostered  by  the  conditions  mentioned.  The  so-called 
"summer  diarrheas"  do  not  differ  essentially  from  those  occurring  at 
other  seasons  except  that  they  are  more  frequent,  more  severe,  and  less 
easily  controlled.  The  term  is,  therefore,  open  to  objection  and  should 
be  used  only  in  a  very  general  sense  to  designate  a  group  of  different 
disorders  of  the  intestines  occurring  in  summer,  of  which  diarrhea  is  a 
symptom  common  to  all. 

The  treatment  of  the  diarrheas  in  infants  should  not  be  the  same 
for  all  varieties.  Some  forms  are  due  to  mild  grades  of  indigestion, 
require  very  simple  treatment,  and  recover  without  any  disturbance 
of  nutrition.  Severer  forms,  which  are  also  of  the  indigestion  type, 
require  more  vigorous  treatment,  but  if  properly  managed  the  child 
need  not,  in  a  large  proportion  of  cases,  lose  much  in  weight  or  strength. 
The  infectious  variety,  on  the  other  hand,  seriously  affects  the  vitality 
and  nutrition  of  the  child  and  needs  radical  treatment.  In  all  these 
diarrheas  the  rational  treatment  is  that  of  the  patient  rather  than  of 
the  disease.  Routine  measures  indiscriminately  appKed  often  cause 
unnecessary  discomfort  and  may  even  delay  convalescence.  To 
describe  the  treatment  of  these  cases  intelhgently  we  must  adopt  some 
classification.  One  that  is  simple  and  most  satisfactory  is  that  adopted 
by  the  pediatric  department  of  Harvard  University  and  may  be 
briefly  stated  as  follows: 

Acute  Nervous  Diarrhea. — This  is  characterized  by  frequent  loose 
stools  of  normal  color  and  odor,  without  abnormal  constituents,  and 
by  the  absence  of  fever.  It  is  brought  about  by  many  different  condi- 
tions, such  as  overheating  from  the  high  temperatures  prevaihng  in 
summer,  or  from  overclothing,  by  sudden  changes  in  the  weather,  by 
food  that  is  too  rich  or  too  acid,  by  overexcitement,  fright,  or  exhaus- 
tion. It  may  be  a  reflex  condition  symptomatic  of  some  other  dis- 
turbance, such  as  difficult  dentition,  or  of  acute  infectious  diseases 
which  are  not  primarily  intestinal.  It  is  simply  a  manifestation  of 
increased  peristalsis,  and  is  not  dependent  upon  any  deficient  function 
of  digestion.  There  are  no  pathologic  lesions.  If  this  exciting  cause 
is  not  corrected,  or  if  the  treatment  is  neglected,  the  diarrhea  may  soon 
develop  into  one  of  the  more  severe  types  of  intestinal  indigestion  or  of 
infectious  diarrhea.  If  promptly  treated,  the  symptoms  quickly  sub- 
side. 

Acute  Intestinal  Indigestion. — The  same  causes  which  give  rise  to 
simple  nervous  diarrhea  may,  by  their  continued  action  or  greater 
severity,  produce  an  attack  of  acute  intestinal  indigestion,  two  distinct 
clinical  varieties  of  which  may  be  recognized. 

(a)  Deficient  secretion,  characterized  by  freq*uent  loose  movements 
of  normal  odor,  containing  undigested  curds,  fat,  and,  often,  mucus. 
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Fever  is  rarely  a  symptom  or,  if  present  at  all,  is  slight  and  evanescent. 
Constitutional  symptoms  are  very  mild,  although  there  may  be 
vomiting  from  reflex  gastric  indigestion,  due  either  to  nervous  dis- 
turbances or  to  diminished  secretions.  This  variety  differs  from  simple 
nervous  diarrhea  only  in  the  presence  of  abnormal  elements  in  the 
stools,  such  as  mucus  and  undigested  food. 

(b)  Fermental  diarrhea,  characterized  usually  by  the  initial  rise  of 
fever,  which  subsides  in  twenty-four  or  forty-eight  hours,  and  by  stools 
which  are  frequent,  large  in  amount,  loose,  often  of  watery  consistency, 
yellow  to  green  in  color,  foul  or  sour  in  odor,  sometimes  frothy,  and 
containing  small  or  large  amounts  of  mucus  but  no  blood.  The  con- 
stitutional symptoms  may  be  mild,  as  in  the  deficient-secretion  type, 
or  severe  and  associated  with  vomiting  and  general  malaise.  The 
essential  points  which  lead  one  to  classify  it  as  a  form  of  intestinal  in- 
digestion and  to  separate  it  from  infectious  diarrhea  are  the  rapid  sub- 
sidence of  the  fever  soon  after  the  thorough  evacuation  and  irrigation 
of  the  bowel,  the  rapid  improvement  in  the  general  condition,  and  the 
speedy  recovery  under  appropriate  treatment. 

In  either  of  these  forms  of  acute  intestinal  indigestion  the  bacillus 
dysenteriae  and  many  other  varieties  of  micro-organisms  may  be 
isolated  from  the  stools,  but  the  weight  of  evidence  goes  to  prove 
that  the  great  majority  of  these  cases  are  not  associated  with  an 
actual  invasion  of  the  intestinal  wall.  The  products  of  fermentation 
are  doubtless  due  to  the  activity  of  micro-organisms  which  are  for  the 
most  part  saprophytic.  These  saprophytes  exercise  their  function 
more  by  growth  in  the  material  contained  within  the  intestinal  canal 
than  in  the  tissues  themselves.  It  stands  to  reason  that  the  vulner- 
abiUty  of  the  intestinal  mucous  membranes  and  follicles  is  greatly 
increased  by  such  unfavorable  conditions,  and  direct  infection  may  be 
rapidly  engrafted  upon  a  disturbance  of  digestion  which  in  its  origin 
was  purely  functional  and  non-infectious.  For  this  reason  it  is  some- 
times difficult  to  draw  a  hard  and  fast  line  between  acute  intestinal 
indigestion  and  infectious  diarrhea.  The  fermental  type  is  the  bridge 
which  connects  the  indigestion  with  the  infectious  classes. 

Infectious  Diarrhea. — Under  this  head  may  be  grouped  diarrheas 
which  have  all  the  cHnical  symptoms  of  the  fermental  type  of  indiges- 
tion, but  which,  by  their  severity  and  persistence  of  fever,  suggest  the 
probability  of  an  acute  bacterial  infection  of  the  intestinal  wall.  The 
diarrheas  which  are  associated  with  blood  in  the  stools,  in  addition  to 
the  evidence  of  fermentation  and  with  persistent  fever,  almost  inva- 
riably are  due  to  an  ileocohtis.  The  constitutional  symptoms  in  these 
cases  may  be  as  mild  as  in  the  simpler  types  of  acute  intestinal  indi- 
gestion, but  they  are  usually  characterized  by  profound  constitutional 
symptoms  consisting  of  high  fever,  which  may  be  either  continued  or 
septic  in  type,  sometimes  with  marked  restlessness  or  even  delirium, 
pain,  and  often  abdominal  distention  and  tenderness.  There  is  fre- 
quently much  straining  and  tenesmus.  The  movements  are  often  less 
numerous  and  smaller  in  amount  than  in  the  acute  intestinal  indiges- 
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tion,  but  there  is  likely  to  be  considerable  mucus  and  blood,  which, 
like  the  temperature,  persists  for  from  four  to  five  days  to  several  weeks, 
depending  probably  upon  the  virulence  of  the  toxins  and  the  severity 
of  the  intestinal  lesions.  The  lesions  vary  from  hyperemia  of  the 
mucous  membranes  and  swelUng  of  the  folhcles  to  necrosis  with  ulcera- 
tion and  pseudomembranous  inflammation.  The  chnical  symptoms 
are  a  very  uncertain  guide  as  to'  the  nature  of  the  pathologic  altera- 
tions. The  course  and  prognosis  of  the  disease  depends  more  upon  the 
virulence  of  the  infecting  micro-crganism  than  upon  the  extent  of  the 
lesions,  the  most  rapidly  fatal  cases  often  showing  the  least  anatomic 
changes. 

Bacteriologic  examinations  of  the  stools  show  a  variety  of  in- 
fections, the  largest  proportion  of  which  are  due  to  the  bacillus  dysen- 
teriae  (Shiga  bacillus),  several  strains  of  which  have  been  isolated,  and 
in  almost  all  the  cases  agglutinating  reactions  may  be  demonstrated  in 
the  blood,  gi\ing  conclusive  evidence  of  the  specific  nature  of  the  in- 
fection. It  is,  however,  by  no  means  certain  that  the  bacillus  dysen- 
teriae  when  present  in  the  stools  is  always  the  sole  cause  of  the  diarrhea, 
for  in  some  cases  the  agglutination  reaction  cannot  be  demonstrated 
in  the  blood.  There  is  Httle  doubt  that  sometimes,  although  rarely  in 
comparison,  other  micro-organisms,  such  as  the  colon  bacillus,  the 
bacillus  pyocyaneus,  streptococci,  and  staphylococci,  are  the  chief 
causes  of  the  diarrhea.  It  is  as  yet  undetermined  how  far  the  symp- 
toms are  due  to  specific  toxins  and  how  great  a  part  the  multitude  of 
the  other  micro-organisms,  which  are  always  present  in  the  intestinal 
canal,  play  in  the  production  of  the  symptoms  and  lesions. 

Cholera  infantum  is  another  condition  which  is  undoubtedly  an 
infectious  diarrhea.  There  is  a  very  acute  onset,  characterized  by 
severe  vomiting,  high  fever,  profuse  discharges  of  a  clear  rice-water 
fluid,  rapid  emaciation,  and  symptoms  of  profound  collapse.  It  is  a 
very  rare  disease,  at  least  in  northern  latitudes,  and  is  usually  fatal  in  a 
few  hours.  Its  etiology  is  still  uncertain,  as  some  of  the  cases  which 
have  been  examined  bacteriologically  in  reference  to  their  stools  have 
not  shown  the  bacillus  dysenteriae.  It  is  possible  that  these  negative 
results  have  been  due  to  the  prevalence  of  the  thin  watery  discharges 
which  do  not  contain  the  shreds  of  mucus  in  which  the  bacillus  dysen- 
teriae is  generally  found. 

The  essential  point  in  distinguishing  between  severe  forms  of  in- 
testinal indigestion,  especially  of  the  fermental  type,  and  infectious 
diarrhea  is  not  the  presence  or  absence  of  blood,  but  the  persistence  of 
fever.  Various  forms  of  ileocolitis,  such  as  the  follicular  and  pseudo- 
membranous, may  not  give  rise  to  bloody  stools,  but  they  almost  in- 
variably cause  persistent  fever  and  run  a  longer  course  and  are  more 
resistant  to  treatment  than  is  acute  intestinal  indigestion.  The  bac- 
teriologic examination  of  the  stools  and  of  the  blood  for  evidence  of 
specific  infections  is  not  always  convenient  in  every-day  practice,  and 
an  exact  diagnosis  is,  therefore,  often  impossible.  It  is  safer  to  treat 
these  cases  which  show  persistent  fever  with  diarrhea  as  if  infectious 
in  origin,  even  though  conclusive  e\idence  is  wanting. 


GASTRO-ENTERIC   DISEASES    OF   INFANTS   AND   CHILDREN  485 

The  Indications  for  and  the  Method  of  Treatment 

Climatic  Conditions. — The  digestion  and  nutrition  of  infants, 
especially  in  the  first  year,  are  in  a  very  unstable  stage  of  development. 
The  depressing  effects  which  even  adults  may  feel  from  a  long-con- 
tinued period  of  intense  heat,  or  from  moderate  heat  with  great 
humidity,  are  still  more  exhausting  to  infants.  The  lowering  of  the 
child's  general  power  of  resistance  first  shows  itself  in  a  diminished  se- 
cretion of  the  gastric  and  pancreatic  juices,  and  in  hypersensitiveness 
of  the  whole  nervous  system.  Incomplete  digestion  of  food  occurs  in 
consequence,  and  the  intestinal  contents  thus  become  a  favorable 
ground  for  the  excessive  growth  of  saprophytic  bacteria  and.  in  due 
time,  for  the  development  of  pathogenic  organisms  and  direct  infection 
of  the  walls  of  the  intestinal  canal.  We  thus  see  the  logic,  in  cases  of 
nervous  diarrhea  or  of  mild  forms  of  intestinal  indigestion,  of  reducing 
the  strength  of  the  food  so  as  to  bring  it  within  the  digestive  capacity 
of  the  diminished  secretions.  In  the  severe  forms  with  fermentation 
the  additional  indication  of  previously  ridding  the  intestinal  canal  of 
its  abnormal  products  of  digestion  ^y  free  catharsis  at  once  becomes 
manifest.  The  desirabihty  of  fresh  air  and  a  cooler  and  more  stable 
chmate  is  also  very  great,  and  should  be  as  favorable  as  is  consistent 
.with  the  means  of  the  family. 

Sudden  changes  in  weather  from  warm  to  cold  may  precipitate  an 
attack  of  diarrhea  almost  as  frequently  as  a  change  from  cold  to  hot. 
For  this  reason  one  must  exercise  most  intelHgent  supervision  of  the 
child's  clothing  and  hygiene,  and  much  judgment  is  required  on  the 
part  of  the  mother,  and  more  than  can  be  reasonably  expected  from 
the  average  nursemaid,  in  seeing  that  the  infant  is  appropriately 
dressed.  In  very  hot  weather  the  child  should  be  lightly  clad  and 
even  kept  indoors,  if  cool,  shady  places  outside  are  not  available. 
Cold  sponging  with  water,  or  with  equal  parts  of  alcohol  and  water,  at 
a  temperature  of  85°  or  90°  F.,  and  fanning  may  be  profitably  resorted 
to  during  the  hottest  hours  of  the  day.  IntelHgent  observation  of  the 
baby's  condition  will  often  enable  a  mother  to  apply  these  measures  in 
time  to  ward  off  the  threatened  danger. 

Feeding  in  Relation  to  Prophylaxis. — Less  food  is  needed  in  very 
hot  days  to  maintain  bodily  heat,  and  the  strength  should  be  lessened. 
This  does  not  mean  that  a  lower  standard  of  feeding  should  prevail 
throughout  the  summer.  In  ordinary  summer  weather  the  healthy 
infant  gains  in  weight  as  rapidly  as  in  other  seasons  of  the  year,  and  too 
prolonged  restriction  of  the  diet  may  greatly  retard  its  normal  develop- 
ment. The  limitations  of  the  diet  should  be  continued  only  during  the 
period  of  excessive  temperature.  As  soon  as  possible  the  food  should 
be  worked  back  to  the  strength  which  is  normal  for  the  child.  Boiled 
water  which  has  been  cooled,  but  not  chilled,  should  be  given  fre- 
quently between  the  feedings  to  meet  the  extra  demands  put  upon  the 
skin  and  kidneys  in  the  exercise  of  the  excretory  functions. 

It  is  of  supreme  importance  in  prophylaxis  that  the  food  of  the 
infant  should  be  accurately  and  scientifically  adapted  to  the  individual 
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according  to  the  general  principles  of  feeding.  These  have  been  con- 
sidered in  detail  in  the  section  on  The  Dietetics  of  Infancy  in  volume  I. 
A  child  who  is  well  fed,  gaining  normally,  and  is  free  from  gastric  and 
intestinal  indigestion  previous  to  the  advent  of  hot  weather  will,  in  the 
great  majority  of  cases,  have  enough  natural  resistance  to  escape  all 
the  dangers  of  a  hot  summer,  provided  the  principles  of  hygiene  and 
feeding  are  consistently  and  intelligently  carried  out  by  the  physician 
and  mother,  and  that  the  milk-supply  can  be  kept  free  from  contamina- 
tion. On  the  other  hand,  it  is  very  common  to  see  a  baby  who  has  been 
fed  on  very  irrational  and  unscientific  combinations  of  food,  and  who 
has  struggled  slowly  upward  in  spite  of  evidence  of  mild  degrees  of  in- 
digestion, suddenly  develop  an  alarming  diarrhea  with  the  first  advent 
of  hot  weather.  The  high  mortahty  among  infants  from  diarrhea  in  the 
summer  is  unquestionably  almost  wholly  among  this  class  of  ''badly 
fed"  babies  who  have  been  reared  upon  patent  foods  or  unsuitable 
modifications  of  cow's  milk.  There  is,  therefore,  no  better  prophylac- 
tic measure  than  that  which  comes  from  the  intelhgent  feeding  of  the 
child  in  the  months  preceding  the  advent  of  hot  weather.  This  is  far 
more  important  than  a  change  in  climate,  desirable  as  the  latter  is  if  the 
hygienic  surroundings  are  bad.  It  is,  however,  surprising  to  see  how 
many  of  the  most  desperate  cases  of  diarrhea  in  children  living  in  the 
worst  quarters  of  the  city  will  make  a  good  and  rapid  recovery  in  the 
same  environment  when  the  only  change  is  in  the  substitution  of  a  pure, 
imcontaminated  milk,  modified  to  meet  the  individual  requirements. 

The  Milk-supply  in  Reference  to  Etiology  and  Prophylaxis. — The 
greatest  source  of  danger,  however,  is  found  in  the  difficulty  of  keeping 
the  milk  bacteriologically  clean,  since  the  continued  heat  favors  the 
luxuriant  growth  of  all  forms  of  bacterial  life.  Unremitting  vigilance 
at  the  farm  and  in  the  handling  of  the  milk  during  and  after  the  modi- 
fication is  necessary  to  protect  the  infant  from  infection  from  without. 
Mishaps  will  occasionally  occur  in  the  most  carefully  regulated  estab- 
lishments, and  for  this  reason  it  is  advisable,  as  a  means  of  prophylaxis, 
to  pasteurize  milk  intended  for  infants  in  very  hot  weather,  especially 
in  the  months  of  July,  August,  and  September. 

The  question  of  the  milk-supply  transcends  all  others  in  importance 
in  the  consideration  of  these  cases  of  diarrhea.  A  bacteriologic  exam- 
ination of  the  milk  in  reference  to  the  number  of  bacteria  present  per 
cubic  centimeter  is  the  only  reliable  method  of  determining  the  clean- 
liness of  the  milk  and  its  safet)^  for  infant"  feeding.  A  high  grade  of 
milk  will  run  under  10,000  bacteria  per  c.c;  30,000  per  c.c.  is  the 
standard  adopted  by  some  milk  commissions.  Many  specimens  of 
milk  run  from  500,000  to  20,000,000  bacteria  per  c.c.  in  midsummer, 
and  it  is  probable  that  the  administration  of  such  a  food  plays  a  very 
large  part  in  causing  the  diarrhea.  The  most  careful  modification  of  a 
dirty  milk  will  prove  futile  as  a  means  of  controlling  a  diarrhea. 
Pasteurization  and  sterilization  will  not  render  inert  the  products  of 
the  growth  of  bacteria. 

Withdrawal  of  Milk  and  Starvation. — The  indications  for  stars'^a- 
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tion  and  the  withdrawal  of  food  are  simply  to  provide  rest  to  the  func- 
tion of  digestion  while  the  alimentary  tract  is,  by  means  of  cathartics 
and  irrigation,  being  cleared  of  its  fermented  contents.  Plain  boiled 
water,  or  barley-water,  given  during  this  period  supply  the  amount  of 
water  to  the  system  which  is  essential  to  the  proper  maintenance  of  the 
eUminative  action  of  the  skin  and  kidneys.  At  the  very  onset  of  the 
fever  the  digestive  juices  are  greatly  diminished,  and  the  child  shows 
thirst  but  not  hunger.  Milk  or  any  other  kind  of  feeding  should, 
therefore,  be  postponed  until  the  temperature  reacts  and  begins  to 
dechne.  This  generally  occurs  within  twenty-four  or  thirty-six  hours 
in  the  cases  of  the  indigestion  type  of  diarrhea.  In  infectious  diar- 
rhea the  temperature  may  persist  for  weeks,  and  in  these  cases  nourish- 
ment should  be  given  usually  at  the  end  of  the  second  or  the  beginning 
of  the  third  day,  even  if  the  temperature  is  elevated.  These  cases  of 
infectious  diarrhea  are  anatomically  cases  of  ileocolitis,  and  are  not  to 
be  subjected  to  prolonged  starvation  because  of  the  continued  tem- 
perature any  more  than  one  would  starve  a  case  of  typhoid  fever. 

The  practice  of  starvation  may  be  greatly  overdone.  In  the  milder 
forms  of  diarrhea  an  infant's  vitahty  is  often  more  seriously  injured  by 
the  prolonged  withdrawal  of  food  than  by  the  diarrhea  itself.  It  is 
difficult  to  understand  the  practice  of  giving  beef-juice,  broths,  and 
similar  foods,  as  substitutes  for  milk,  in  preference  to  a  clean  milk  so 
modified  as  to  represent  approximately  the  same  caloric  value,  espe- 
cially if  the  child  is  of  an  age  in  which  animal  broths  would  be  considered 
an  unsuitable  food  in  a  condition  of  normal  health  and  digestion.  Pro- 
longed starvation  of  itself  may  so  lower  an  infant's  resistance  as  to 
become  the  principal  factor  in  preventing  the  reestablishment  of 
normal  digestion  and  nutrition.  This  is  shown  by  the  rapid  improve- 
ment in  symptoms  which  occurs  as  soon  as  cautious  but  substantial 
feeding  is  begun.  In  general  we  may  state  that  the  greatest  trouble  is 
experienced  in  giving  fats  and  proteids.  A  food  largely  farinaceous, 
with  very  low  fats  and  proteids,  represents  the  safest  feeding  with 
which  to  start  the  baby  after  the  initial  period  of  starvation.  If  a 
reliable  milk-supply  is  available,  milk  may  advantageously  be  used  to 
supply  the  elements  of  fats  and  sugar,  with  cereal  decoctions  to  provide 
the  starch.  Such  mixtures  when  cooked  as  a  gruel  are  often  better 
tolerated  than  when  given  raw.  In  some  cases  also  the  malt  sugars, 
in  spite  of  their  laxative  action,  agree  better  than  milk  sugar.  A 
reasonable  prescription  on  which  to  start  a  baby  would,  for  example, 
call  for  I  per  cent,  fat,  5  per  cent,  milk  sugar  or  maltose,  0.50  proteid 
(or  0.50  whey  proteid),  and  0.25  per  cent,  caseinogen,  0.75  per  cent, 
barley  starch,  with  10  per  cent,  of  the  total  mixture  of  lime-water, 
heated  to  212°  F.  for  twenty  minutes. 

The  use  of  acidified  milk,  that  is,  milk  inoculated  with  cultures  of 
lactic-acid  bacilli,  is  strongly  recommended  by  some  writers.  Such 
mixtures  may  prove  a  valuable  food  when  plain  milk  modifications  are 
not  well  borne.  The  difficulty  in  using  them  arises  from  the  dislike 
to  them  which  is  sometimes  shown.     As  the  taste  is  often  a  cultivated 
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one  persistence  in  their  use  may  be  followed  by  successful  results. 
Even  the  lactic-acid  mixtures  should  be  kept  low  in  the  percentages  of 
fats  and  proteids  and  are  advantageously  combined  with  barley-water. 
It  is  better  to  add  the  barley-water  just  before  the  feeding  is  given. 
The  subsequent  feeding  consists  in  the  gradual  increase  in  the  per- 
centages of  fats  and  proteids  as  rapidly  as  the  digestion  will  allow. 
In  the  case  of  infants  it  is  often  three  or  four  weeks,  or  even  longer  in 
the  severe  cases,  before  the  child  is  taking  the  full-strength  food.  Too 
much  haste  in  increasing  the  food  will  cause  the  diarrhea  again  to  set 
in,  and  one  must  then  begin  again  as  in  the  original  infection.  The 
tendency  to  increased  peristalsis  in  these  cases  persists  for  some  time; 
but  if  the  child  is  gaining  in  wei^^ht,  shows  a  keen  appetite,  and  is  free 
from  fever,  one  need  not  be  greatly  disturbed  by  the  fact  that  its  move- 
ments are  five  or  six  in  number  daily.  With  returning  strength  the 
movements  become  less  frequent.  It  is  in  this  stage  of  convalescence 
from  acute  diarrheas  that  the  mistake  is  often  made  of  prolonging  the 
period  of  starvation  or  under-feeding,  with  results  that  are  as  dangerous 
to  health  as  the  original  infection. 

Treatment  of  Acute  Nervous  Diarrhea. — Symptomatic  Treatment. — 
As  the  symptoms  of  acute  nervous  diarrhea  are  in  no  way  dependent 
upon  fermentation  within  the  intestinal  canal  or  upon  infection  of  the 
intestinal  walls,  catharsis,  irrigation,  and  even  temporary  withdrawal 
of  food,  are  not  indicated.  The  symptoms  are  simply  a  manifestation 
of  increased  peristalsis  generally  brought  about  by  conditions  acting 
through  the  central  nervous  system.  Rest  is,  therefore,  the  first 
requisite  of  treatment.  In  all  cases  it  is  wise  to  Umit  the  child's 
activities  so  as  to  produce  as  complete  rest  of  mind  and  body  as  cir- 
cumstances permit.  The  percentage  of  all  the  ingredients  of  the  milk 
should  be  lowered  and  the  hme-water  increased  to  lo  or  15  per  cent,  of 
the  total  quantity.  If  the  weather  is  hot,  the  milk  should  be  pas- 
teurized at  a  temperature  of  155°  F.  for  thirty  minutes  and  its  use  con- 
tinued until  the  stools  are  of  normal  num^ber  and  consistency.  Older 
children  who  are  on  a  general  diet  should  be  put  exclusively  upon  milk, 
made  alkaline  with  20  per  cent,  of  lime-water.  Drugs  are  not  called 
for,  as  a  rule.  If  the  diarrhea  is  due  to  nervous  excitement,  bromid  of 
soda  may  be  given  for  a  few  doses;  if  it  is  accompanied  by  weakness  or 
prostration,  old  French  brandy  in  15- to  30-drop  doses,  diluted  eight 
times  with  water,  three  or  four  times  a  day  between  feedings,  is  in- 
dicated. Reflex  gastric  irritation  is  sometimes  associated  with  the 
diarrhea,  and  it  may  be  necessary  to  withdraw  all  food,  except  water, 
for  six  to  twelve  hours,  and  then  to  begin  with  a  milk  considerably 
weaker  than  would  be  required  if  the  intestinal  disturbance  alone 
existed. 

In  extreme  cases  of  nervous  diarrhea  small  doses  of  paregoric  may 
be  safely  given.  This  is,  with  rare  exceptions,  the  only  form  of  diar- 
rhea occurring  in  children  in  which  opium  is  indicated,  and  even  then 
it  should  be  given  very  guardedly  and  for  a  few  doses  only,  until  the 
excessive  peristalsis  is  under  control. 
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Treatment  of  Acute  Intestinal  Indigestion. — (a)  Catharsis. — The 
treatment  of  diarrhea  of  the  type  described  as  acute  intestinal  indiges- 
tion is  much  the  same  whether  of  the  irritative  or  fermental  variety. 
The  first  indication  is  to  rid  the  intestinal  canal  of  its  undigested  or 
fermental  contents.  This  is  best  accomplished  by  the  administration 
of  calomel  or  castor  oil.  The  calomel  should  be  given  in  j\  grain 
doses  combined  with  i  grain  of  bicarbonate  of  soda,  every  twenty 
minutes,  for  six  to  eight  doses  in  infants  under  six  months  and  for  ten 
doses  for  older  children.  If  castor  oil  is  given,  i  dram  for  a  six-months 
infant,  2  drams  for  a  child  of  one  to  two  years,  and  4  drams  for  older 
children,  are  the  proper  amounts  to  be  used.  The  choice  of  the 
laxative  is  largely  a  matter  of  preference.  If  the  stomach  is  irritable, 
calomel  is  generally  the  better  drug  to  use;  if  not,  one  is  as  efficient  as 
the  other.  If  the  calomel  does  not  move  the  bowels  freely,  as  may 
happen  occasionally,  it  may  be  followed  by  i  to  2  drams  of  castor  oil. 

While  catharsis  is  being  carried  out  no  food,  except  boiled  water  or 
barley-water,  should  be  given.  In  the  irritative  type  of  diarrhea  in- 
testinal lavage  is  not  usually  called  for,  but  in  the  fermental  type  the 
colon  should  be  freely  irrigated  with  salt  solution  in  order  to  clear  it 
thoroughly  of  the  mucus  and  undigested  food  which  has  been  brought 
down  by  the  calomel  or  castor  oil.  It  is  usually  necessary  to  do  this 
only  once,  but  exceptionally,  when  the  subsequent  movements  show 
the  presence  of  considerable  amounts  of  fermented  material,  the  irriga- 
tion may  profitably  be  repeated  once  a  day  for  two  or  three  days,  but 
rarely  longer  than  this. 

(b)  Irrigation. — The  irrigation  is  best  accomphshed  by  means  of  a 
fountain  syringe,  raised  three  feet  above  the  level  of  the  bed  and  con- 
taining two  quarts  of  water  at  a  temperature  of  105°  F.,  with  one  dram 
of  salt  in  solution.  A  small  rectal  tube,  or  the  largest  size  soft-rubber 
English  catheter  (No.  14),  should  be  attached  to  the  nozzle  and  in- 
serted anywhere  from  6  to  10  inches.  The  irrigation  should  be  con- 
tinued until  the  water  which  drains  away  around  the  tube  runs  clear 
and  free  from  abnormal  constituents.  It  is  doubtful  if  the  addition  of 
astringents  or  antiseptics  to  the  irrigating  fluid  accompHshes  any 
useful  purpose.  The  bulb  or  Davidson  syringe  is  much  less  efficient 
than  the  fountain  syringe,  as  the  uneven  flow  of  water  excites  peristalsis 
prematurely. 

(c)  Feeding. — This  preliminary  treatment  need  not  require  more 
than  six  to  eight  hours.  If  there  is  no  fever,  or  only  a  very  sHght 
amount,  as  in  simple  irritative  diarrhea,  the  intestinal  tract  is  then 
ready  for  nourishment.  If,  as  in  most  cases  of  fermental  diarrhea, 
fever  and  general  constitutional  symptoms  exist,  the  use  of  boiled 
water  or  barley-water  should  be  continued  for  twenty-four  hours,  but 
it  is  rarely  necessary  or  desirable  to  prolong  the  starvation  beyond  this 
period.  A  physician  is  in  many  of  these  cases  not  called  until  after 
the  initial  symptoms,  by  which  time  the  fever  has  fallen  and  nature  has 
cleared  the  bowels,  as  shown  by  watery  movements  free  from  products 
of  fermentation.     It  may  not  be  necessary  then  to  institute  the  pre- 
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liminary  treatment  described,  but  one  may  be  able  to  begin  at  once  with 
feeding  and  medication.  The  character  of  the  stools  must  be  the 
guide. 

Upon  resuming  the  milk  feedings  one  may  prescribe  with  safety 
very  weak  modifications  of  a  strongly  alkaline  pasteurized  milk.  One 
will  wait  in  vain  for  stools  to  become  of  normal  number,  color,  and 
consistency  upon  a  barley  decoction  which  contains  practically  only  i 
per  cent,  of  sohd  matter.  A  certain  amount  of  residue  is  necessary  for 
the  formation  of  normal  stools.  One  should  also  appreciate  the  fact 
that  a  diarrhea  may  be  aggravated  by  the  exhaustion  which  is  caused 
by  prolonged  starvation.  Rapid  improvement  in  the  character  of  the 
movements  and  either  cessation  in  the  loss  of  weight  or  immediate  gain 
is  often  seen  with  the  resumption  of  feeding  carefully  and  intelhgently 
carried  out.  The  stools  are  often  at  first  lumpy,  but  as  long  as  their 
frequency  does  not  increase  and  their  consistency  does  not  become 
more  fluid  and  there  is  no  exacerbation  of  fever  and  hunger  is  promi- 
nent as  a  symptom,  one  need  not  hesitate  to  continue  the  milk  feeding 
and  to  increase  its  strength,  following  the  general  principles  of  infant 
feeding.  This  course  of  treatment  presupposes  one's  abiHty  to  draw 
upon  an  absolutely  rehable  milk-supply  and  one's  appreciation  of  the 
importance  of  adapting  the  various  proportions  of  the  ingredients  of 
milk  to  the  individual  requirements  of  the  infant  under  treatment. 

Plain  whey  may  be  used  at  first  and  cream  gradually  added  in  in- 
creasing quantities  as  fast  as  the  state  of  digestion  permits.  It  is  in 
our  opinion  very  important  to  keep  the  curd  or  caseinogen  at  the  mini- 
mum amount  until  the  stools  are  almost  normal  in  amount.  This  is 
stated  in  the  face  of  the  recommendation  of  some  authorities  that  it  is 
best  to  begin  with  skimmed  milk.  In  our  experience,  the  fats  of  milk 
if  kept  down  to  i  or  1.5  per  cent,  are  better  tolerated  than  the  proteids 
(caseinogen)  which  seem  to  furnish  the  saprophytic  organisms  with  the 
most  favorable  material  for  growth.  In  cases  in  which  gastric  indiges- 
tion is  associated  with  the  diarrhea,  the  fats  must  be  kept  very  low,  or 
even  excluded,  for  a  longer  period  than  is  usually  required.  If  fairly 
high  fat  percentages  can  be  digested,  as  is  sometimes  true,  the  gain  in 
weight  is  much  more  rapid  and  convalescence  is  more  speedily  estab- 
lished. 

The  great  majority  of  cases  can  be  started,  as  soon  as  the  prehmi- 
nary  catharsis  and  irrigation  have  been  carried  out,  upon  i  per  cent,  fat, 
0.25  per  cent,  caseinogen,  and  10  per  cent,  lime-water,  with  as  much 
whey  as  can  be  added  in  place  of  the  water  usually  used  in  making  up 
the  mixture.  The  rapidity  with  which  this  combination  can  be  in- 
creased in  strength  up  to  that  which  is  appropriate  for  the  age  of  the 
child  when  in  health  depends  wholly  upon  the  case.  WTien  previous 
malnutrition  and  chronic  indigestion  have  existed,  as  in  most  of  the 
cases  seen  in  hospital  and  dispensary  practice,  the  progress  is  often 
slow  and  the  most  careful  feeding  must  be  carried  out  and  the  infant 
kept  under  close  observation  for  weeks  and  sometimes  months.  In 
pre\dously  healthy  infants  convalescence  is  rapid. 
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(d)  Control  of  Excessive  Peristalsis, — Medication  in  almost  all  of 
these  cases  is  important,  but  it  is  of  the  simplest  kind.  Nine-tenths  of 
the  drugs  recommended  can  be  dispensed  with.  The  only  one  of  great 
value  is  bismuth.  By  far  the  best  preparation  of  this  for  infants  and 
young  children  is  the  hydroxid  of  bismuth,  the  so-called  "milk of 
bismuth,"  i  dram  of  which  is  the  equivalent  of  5  grains  of  bismuth 
subnitrate.  It  is  held  in  permanent  suspension.  It  is  tasteless  and 
can  be  given  in  a  little  milk  just  before  each  feeding.  For  an  infant  of 
four  months  i  dram,  for  others  2  drams,  with  each  feeding,  should  be 
given.  If  the  local  conditions  are  such  that  the  bismuth  is  not  con- 
verted into  the  sulphid  within  the  intestines,  with  the  formation  of 
black  stools,  one  may  add  i  or  2  grains  of  sulphur  to  each  dose  of  the 
milk  of  bismuth.  Tannigen  or  tannalbin  in  2-grain  doses  may  be 
given,  in  addition,  with  each  feeding  when  the  movements  are  ex- 
cessive in  number  or  very  watery,  but  their  value  is  not  great.  It  is, 
however,  often  desirable  to  give  from  15  to  30  drops  of  brandy  four 
times  a  day,  diluted  eight  times  with  water  between  the  feedings. 
The  special  indication  for  this  is  weakness  or  exhaustion.  One  cannot 
say  that  opium  should  never  be  given,  but  it  should  rarely  be  used,  and 
then  with  extreme  caution,  and  never  for  the  purpose  of  checking  the 
diarrhea,  but  only  to  hmit  excessive  peristalsis. 

(e)  Change  in  ^/r.— Finally,  one  should  never  forget  the  curative 
effects  of  a  change  of  air,  especially  to  a  place  where  the  child  can  be 
exposed  to  cool  sea  breezes,  but  this  is  of  secondary  importance  to  the 
necessity  of  pure  milk  and  intelligent  feeding. 

Treatment  of  Infectious  Diarrheas. — Symptomatic  Treatment. — 
The  treatment  of  acute  infectious  diarrheas  follows  in  many  respects 
the  principles  described  under  acute  intestinal  indigestion,  but  there 
are  certain  differences  dependent  upon  the  fact  that  one  is  dealing  with 
an  actual  infection  of  the  intestinal  wall.  The  cases  present  all  the 
outward  symptoms  of  intestinal  indigestion  plus  those  of  a  toxemia, 
the  cause  of  which  cannot  be  so  quickly  removed  by  mechanical  means. 

{a)  Catharsis  and  Irrigation. — The  preHminary  catharsis  and  irriga- 
tion should  be  started  at  once  as  described  in  the  treatment  of  acute 
intestinal  indigestion.  The  irrigation  in  severe  cases  must  be  con- 
tinued for  a  longer  period  than  in  the  fermental  types  of  diarrhea.  The 
local  lesions  are  a  constant  source  of  abnormal  elements  in  the  stools, 
such  as  blood,  mucus,  pus,  necrotic  material,  and  toxins  which  nature 
attempts  to  ehminate  by  increased  peristalsis.  The  supplementary 
action  of  intestinal  irrigation  is,  therefore,  of  great  importance  and 
should  be  continued  until  the  stools  are  comparatively  free  from  blood, 
mucus,  and  pus.  At  the  beginning  it  may  be  given  in  the  morning 
and  repeated  at  night  for  several  days.  More  frequent  appHcations 
do  harm,  in  increasing  rectal  irritabihty.  In  many  cases  a  single  daily 
injection  of  salt  solution,  preferably  at  night,  followed  by  occasional 
irrigation  when  the  stools  show  an  accumulation  of  fetid  material,  will 
prove  as  frequent  as  needed.  Serious  mistakes  are  made  by  keeping 
up  the  treatment  week  after  week  until  every  trace  of  mucus  dis- 
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appears,  for  the  time  invariably  comes  when  the  irrigation,  instead  of 
acting  as  a  soothing  agent,  proves  an  exciting  cause  of  irritation.  In 
such  cases  improvement  in  the  character  of  the  stools  appears  at  once 
when  intestinal  irrigation  is  omitted. 

{b)  Regulation  of  Feeding. — The  question  of  the  withdrawal  of  food 
and  starvation  is  somewhat  different  in  infectious  diarrheas.  If  seen 
at  the  onset,  the  child  shows  profound  disincHnation  toward  any 
kind  of  nourishment  except  water,  which  often  persists  for  days  and, 
in  cases  of  profound  toxemia,  for  weeks,  until  forced  feeding  becomes 
imperative.  The  child's  whims  may  be  favored  for  forty-eight  hours, 
but  beyond  that  period  one  should,  in  the  great  majority  of  cases,  en- 
deavor to  persuade  it  to  take  nourishment  regularly  at  two-hour  in- 
tervals and  in  small  amounts.  As  the  appetite  improves  the  quantity 
of  food  should  be  increased  and  the  intervals  lengthened  until  one  has 
reached  that  which  is  approximate  for  the  age.  The  quahty  of  the 
food  should  be  determined  on  the  same  principles  described  under 
intestinal  indigestion.  In  these  cases,  as  in  the  others,  mentioned  above, 
when  it  comes  to  the  point  where  food  is  indicated  the  patients  do  as 
well,  if  not  better,  on  weak  modifications  of  a  pure,  strongly  alkahne 
pasteurized  milk  with  the  minimum  amount  of  proteids,  as  on  any  of 
the  many  substitutes  suggested. 

(c)  Fever. — The  persistence  of  fever  requires  especial  consideration 
in  infectious  diarrhea,  whereas  in  intestinal  indigestion  it  is  so  transi- 
tory that  it  rarely  needs  attention.  The  indications  for  treatment  are 
the  same  as  in  typhoid  fever.  If  it  is  very  high  and  associated  with 
delirium  or  marked  nervous  symptoms,  it  should  be  reduced  by  bathing 
or  cold  packs.  In  bathing  the  water  should  be  warmer  than  in  adults, 
90°  F.  being  usually  low  enough.  In  infants  under  one  year  the  tem- 
perature of  the  water  should  be  between  95°  and  98°  F.  Ice-bags  to 
the  head  should  be  used  with  caution,  especially  in  very  young  infants, 
in  whom  they  may  cause  symptoms  of  depression  or  even  collapse. 
Sponging  with  alcohol  and  water  at  a  temperature  of  90°  to  95°  F.  is 
often  a  safer  procedure  than  a  tub  bath  or  cold  pack  and  can  be  fre- 
quently repeated  without  exhaustion. 

(d)  Pain. — Abdominal  pain  and  tenesmus  are  frequently  trouble- 
some symptoms.  Applications  to  the  abdomen  of  flannels  wrung 
out  in  hot  water  or  turpentine  stupes  will  give  much  relief.  If  the  rectal 
irrigation  does  not  relieve  the  tenesmus,  a  cocain  suppository  contain- 
ing 1  to  Yo  grain  of  cocain,  or  4V  grain  of  morphin,  for  an  infant  of  one 
year  may  be  inserted  in  the  rectum  occasionally,  but  not  as  a  routine 
order. 

(e)  Control  of  Excessive  Peristalsis. — The  use  of  opium  in  any  form 
is  especially  dangerous  in  the  infectious  diarrheas,  as  it  tends  to  check 
peristalsis  and  so  favors  absorption  of  toxins.  If  symptoms  of  collapse 
set  in,  due  to  prolonged  drain  upon  the  system  from  profuse  watery 
movements,  radical  measures  are  necessary,  and  one  may  then  give 
for  an  infant  of  one  year  ^^^  grain  of  morphin  sulphate  or  hydrochlorid 
subcutaneously,  and  repeat  in  an  hour.     Atropin,  -^^  to  -^-^  grain 
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given  subcutaneously  every  two  or  three  hours  for  several  doses,  is  also 
recommended  in  these  cases  of  profuse  watery  diarrhea  with  prostra- 
tion, especially  in  the  rare  type  described  as  cholera  infantum. 

Innumerable  intestinal  antiseptics  and  astringents  have  been  recom- 
mended, and  generally  too  much  attention  is  paid  to  their  use  and  too 
little  to  the  rational  principles  of  treatment  which  have  been  described 
in  connection  with  proper  hygiene  and  feeding.  The  one  drug  which  is 
undoubtedly  of  value  in  infectious  diarrheas,  as  in  acute  intestinal 
indigestion,  is  bismuth.  Thirty  to  90  grains  of  bismuth  subnitrate  is 
about  the  amount  needed  in  twenty-four  hours;  30  grains  for  infants 
under  six  months,  60  for  those  one  year  old,  and  90  for  older  children. 
The  quantity  required  varies  more  according  to  the  severity  of  the 
diarrhea,  as  indicated  by  the  number  of  movements,  than  to  the  age  of 
the  patient.  One  teaspoonful  of  the  milk  of  bismuth  is  the  equivalent 
of  5  grains  of  bismuth  subnitrate.  It  is  best  given  just  before  a  feeding 
mixed  with  the  milk.  If,  owing  to  deficiency  of  hydrogen  sulphid  in 
the  intestines,  it  goes  through  unchanged,  its  action  is  greatly  lessened. 
One  may  then  combine  with  each  dose  of  the  bismuth  i  or  2  grains  of 
sulphur,  which  will  cause  the  bismuth  to  be  converted  into  the  black 
sulphid,  in  which  form  it  mechanically  coats  the  inflamed  mucous 
membrane  Hning  the  intestines  and  checks  fermentation  to  some  ex- 
tent. The  use  of  2  grains  of  tannigen  or  tannalbin  with  each  dose 
of  bismuth  may  be  tried  when  the  bismuth  alone  is  not  sufficient  to 
check  the  number  of  movements.  It  must  be  remembered,  however, 
that  the  course  of  an  infectious  diarrhea  is  that  of  a  prolonged  febrile 
affection,  and  the  character  and  number  of  the  movements  do  not  be- 
come normal  until  the  lesions  of  the  ileocohtis  have  healed.  It  is  not 
wise  to  check  the  diarrhea  suddenly  by  the  use  of  large  doses  of  medi- 
cines. As  the  symptoms  improve  and  the  movements  become  normal 
one  often  sees  an  occasional  stool  quite  different  from  the  average,  con- 
taining much  mucus  and  sometimes  small  amounts  of  blood.  This,  if 
not  repeated,  does  not  necessarily  indicate  an  exacerbation  of  the  diar- 
rhea or  call  for  any  change  in  the  diet  or  treatment. 

(/)  Nervous  Symptoms. — In  the  treatment  of  restlessness  and 
malaise  one  generally  depends  upon  alcohol  sponges  if  the  temperature 
is  high,  or  if  not,  upon  the  bromid  of  soda  in  5-grain  doses  for  an  infant 
of  one  year,  or  10  grains  for  those  over  two  years  of  age.  In  extreme 
cases,  in  which  the  simpler  remedies  fail,  one  may  have  to  resort  to 
subcutaneous  injections  of  morphin,  ytj-q  of  a  grain  for  six  to  twelve 
months  and  5-^  grain  for  an  infant  of  one  to  two  years. 

(g)  Stimulation. — Cardiac  stimulants  are  required  in  a  large  propor- 
tion of  these  cases  when  the  pulse  begins  to  weaken  and  signs  of  pros- 
tration appear.  The  first  resort  is  generally  alcohol  in  the  form  of 
brandy,  15  minims  in  2  drams  of  water  for  an  infant  of  one  year,  30 
minims  in  half  an  ounce  of  water  for  children  of  two  years.  This 
should  be  given  between  feedings  and  not  mixed  with  the  food.  When 
more  active  stimulation  is  needed,  the  subcutaneous  use  of  strychnin, 
2-^0"  of  a-  grain  for  a  child  of  six  to  twelve  months,  y^to  of  a  grain  for  one 
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of  two  to  three  years,  is  most  effective.  Citrate  of  caffein  is  even  more 
effective,  y^  grain  for  six  months,  ^2  grain  for  twelve  months.  These 
doses  may  be  repeated  two  or  three  times  a  day.  When  the  stools  are 
very  large  in  amount  and  of  serous  character,  3-^  to  -g^  of  a  grain 
of  atropin  should  be  given  subcutaneously  every  three  hours  for 
several  doses. 

Good  results  are  sometimes  obtained  in  such  cases  by  the  sub- 
cutaneous injection  of  normal  salt  solution  when  the  drain  upon  the 
tissues  has  been  great.  This  not  only  replaces  the  water  in  the  tissues, 
but  favors  the  ehmination  of  toxins.  In  cases  of  cholera  infantum  the 
vomiting  and  diarrhea  are  so  severe  that  no  ahmentation  is  possible, 
and  the  subcutaneous  injections  of  salines  and  stimulants,  with  lavage 
of  the  stomach  and  irrigation  of  the  colon,  are  the  only  methods  of 
treatment  open  to  us.  The  removal  of  the  child  to  the  seashore,  even 
when  desperately  ill,  is  often  the  best  stimulant  and  Hfe-saving  measure 
that  one  can  adopt. 

(/?)  Vomiting. — The  treatment  of  vomiting  is  primarily  rest  and 
occasionally  lavage.  The  vomiting  is  usually  a  reflex  disturbance  and 
subsides  with  the  appropriate  treatment  of  the  diarrhea.  When 
present,  the  substitution  of  boiled  water  or  barley-water,  or  actual 
starvation,  must  be  continued  for  a  longer  time  than  would  otherwise 
be  necessary  for  the  proper  treatment  of  the  diarrhea,  and  when  feeding 
is  begun,  it  must  be  with  weaker  modifications  of  milk.  Gastric  lavage 
can  be  and  is  greatly  overdone.  It  should  not  be  employed  as  a  routine 
procedure  in  every  case  of  infectious  diarrhea  with  vomiting.  Some 
cases  are  undoubtedly  benefited  by  it,  but  the  number  in  which  it  is  an 
essential  part  of  the  treatment  represents  a  small  percentage  of  the 
whole.  Its  especial  indication  is  in  the  beginning  of  an  attack  of 
cholera  infantum  in  which  there  may  be  an  ehmination  of  toxins  through 
the  stomach. 

{i)  Serum  Treatment. — The  treatment  of  infectious  diarrheas  by 
the  use  of  serum  obtained  from  animals  inoculated  with  the  various 
strains  of  the  bacillus  dysenteriae  has  not  as  yet  produced  results  which 
lead  one  to  beheve  that  its  present  state  of  development  has  any  value 
as  a  curative  agent. 

CHRONIC  INFECTIOUS  DIARRHEA 

Chronic  infectious  diarrhea,  or  chronic  ileocoUtis,  is  invariably  the 
result  of  an  acute  infection,  which,  because  of  its  severity  or  neglect, 
persists  for  months  and  results  in  an  extreme  degree  of  malnutrition. 
The  temperature  is  irregular,  at  times  normal,  then  subnormal,  and 
subject  to  sharp  rises.  The  type  of  indigestion  is  that  described  under 
fermental  diarrhea. 

The  treatment  in  infants  is  practically  the  same  as  has  been  fully 
described  under  the  heading  of  difficult  feeding  cases  in  the  section  on 
Dietetics  of  Infanc)^  (Vol.  I).  Whenever  possible  breast-milk  should 
be  employed,  as  substitute  feeding  is  not  at  once -productive  of  results. 
The  most  successful  mixtures  are  hkely  to  be  those  with  low  fat  per- 


GASTRO-ENTERIC   DISEASES    OF  INFANTS   AND   CHILDREN  495 

centages,  malt  sugars,  and  whey  proteids  with  low  percentages  of 
casein.  Many  desperate  cases,  seemingly  hopeless  at  the  start,  have 
been  successfully  fed  by  the  writer  on  the  malt-soup  mixture  described 
in  the  treatment  of  the  convalescence  from  cyclic  vomiting.  The 
tendency  to  scurvy  from  long-continued  use  of  boiled  milk  must  be 
borne  in  mind  and  counteracted  by  small  daily  doses  of  orange  juice. 
Irrigation  of  the  colon  is  of  httle  use  in  these  cases.  In  older  children 
scraped  beef,  white  of  egg,  junket,  and  zwieback  may  supplement  the 
malt-soup  mixture.  Nux  vomica  and  the  citrate  of  iron  and  quinin  are 
useful  as  tonics. 

MUCOUS  COLITIS 

Mucous  colitis  is  a  very  rare  disease  in  infancy  and  early  childhood. 
It  may,  however,  occur  in  children  of  a  highly  neurotic  tendency.  It 
seldom,  if  ever,  is  preceded  by  an  acute  infectious  diarrhea.  Consti- 
pation of  long  duration  is  far  more  Hkely  as  an  antecedent  condition 
than  diarrhea.  With  the  dejections  large  masses  of  mucus  or  "ropy" 
material  are  passed  at  irregular  intervals,  sometimes  forming  casts  of 
the  lower  bowel.  These  cases  are  often  diagnosed  as  a  chronic  ileo- 
colitis and  treated  with  astringents  and  rectal  irrigation,  which  only 
aggravate  the  condition.  Local  treatment  is  best  omitted.  The 
management  of  the  case  is  one  of  feeding,  with  careful  attention  to  the 
general  hygiene  in  regard  to  sleep,  exercise,  baths,  and  massage,  as 
indicated  in  cases  of  malnutrition  from  any  cause. 


DISEASES  OF  THE  LIVER 

By  Charles  G.  Stockton,  M.D. 

FUNCTIONAL  DISEASES  OF  THE  LIVER 

The  liver,  like  other  abdominal  organs,  is  subject  to  functional 
disturbance  dependent  upon  a  variety  of  influences,  some  immediate, 
others  remote  in  origin.  These  influences  may  act  through  the  inner- 
vation, the  circulation,  and  the  metabolic  power  of  the  organ.  The 
liver  has  its  nerve-supply  from  the  hepatic  plexus  of  the  sympathetics, 
the  pneumogastrics,  and  the  right  phrenic,  and  is  thus  exposed  to 
sympathetic  influences  arising  in  the  cerebrum,  the  thorax,  and  the 
abdomen.  It  receives  its  arterial  blood-supply  from  the  hepatic 
artery,  the  largest  of  the  branches  of  the  celiac  plexus.  This  vessel, 
like  other  abdominal  arteries,  is  actively  affected  by  vasomotor  im- 
pulses. It  arises  in  a  portion  of  the  aorta  prone  to  structural  changes, 
— inflammatory  and  degenerative  in  nature, — and  these  may  interfere 
with  the  hepatic  blood-supply.  A  large  amount  of  blood  also  reaches 
the  liver  from  the  valveless  portal  veins,  the  four  large  branches  of 
which  connect  with  viscera  differing  widely  in  function,  yet  so  closely 
associated  that  a  striking  sympathy  exists  between  them.  It  may  be 
assumed  that  the  character  of  the  blood  coming  from  a  disturbed 
stomach,  spleen,  large  or  small  intestine  may  from  time  to  time  differ 
widely,  so  that  the  functional  strain  demanded  of  the  liver  must  like- 
wise differ  in  degree,  dependent  upon  the  amount  and  character  of  the 
food,  upon  the  condition  of  the  gastric  and  intestinal  digestion,  upon 
the  presence  of  gastric  or  intestinal  stasis  or  overactivity,  upon  the 
presence  of  putrefactive  or  toxic  substances  in  the  gastro-intestinal 
tract,  upon  the  toward  or  untoward  behavior  of  the  spleen,  the  blood, 
and  the  blood-making  organs. 

The  Hver  is  drained  by  the  hepatic  veins  and  the  biliary  ducts,  in 
either  of  which  may  be  found  the  causes  of  active  disturbance  of  the 
hepatic  function.  If  from  any  cause  the  blood-current  in  the  hepatic 
vein  is  diminished  or  interrupted,  the  liver  must  at  once  feel  the  effect, 
which  leads  us  to  reflect  on  the  immediate  relation  existing  between  the 
thoracic  viscera  and  the  Hver.  In  the  same  way  from  the  narrowing  of 
the  biliary  ducts,  whether  from  over-tonus  or  spasm  the  result  of  dis- 
turbed innervation,  from  irritation  of  any  kind,  from  inflammation  or 
obstruction  by  any  cause,  there  must  inevitably  result  a  marked  de- 
rangem.ent  in  the  function  of  the  liver,  Chnical  experience  teaches  us 
that  the  hver  is  deranged  through  undue  mental  excitement,  over- 
fatigue, great  variations  in  temperature — all  members  of  a  num.erous 
group  of  factors  which,  though  at  first  thought  apparently  far 
removed  from  relations  with  the  liver,  are  nevertheless  found  to  affect 
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its  functions.  There  can  be  no  doubt  about  the  frequency  of  the  oc- 
currence of  these  functional  disturbances  nor  about  their  importance, 
but  there  is  difficulty  in  isolating  one  and  excluding  other  possible 
active  factors  in  any  given  hepatic  derangement.  One  is  embar- 
rassed by  the  possibilities,  and  at  times  must  be  guided  by  in- 
ference rather  than  by  demonstrable  facts. 

As  is  well  known,  the  function  of  the  Hver  becomes  sympathetically 
disturbed  in  a  great  variety  of  acute  and  chronic  diseases,  and  at 
times  this  hepatic  disturbance  has  an  important  bearing  upon  the 
course  of  the  disease  in  question.  One  realizes  the  importance  of  the 
fact,  but  is  often  perplexed  in  attempting  to  separate  from  the  com- 
plex those  symptoms  which  arise  only  in  the  hver  disturbance,  and  in 
determining  which  of  the  symptoms  depend  upon  functional  derange- 
ment and  which  upon  structural  changes  in  the  hver.  Nevertheless, 
success  in  the  treatment  of  disease  depends  upon  an  understanding  of 
the  various  factors  giving  rise  to  a  symptom-complex  and  upon  due 
estimation  of  the  disturbed  physiology  of  the  organism.  From  this 
standpoint,  we  are  encouraged  to  analyze  as  far  as  possible  the  under- 
lying causes  of  hepatic  disturbance,  and  to  base  therapeutic  measures 
as  far  as  practicable  upon  a  physiologic  basis;  at  the  same  time  it  must 
be  reahzed  that  not  a  few  accepted  and  valuable  measures  of  treat- 
ment remain  partly  or  wholly  empiric  in  nature. 

Form  and  Position. — To  what  extent  the  function  of  the  hver  is 
disturbed  by  the  position  of  the  organ,  or  by  deformity  occasioned  by 
the  wearing  of  faulty  apparel,  or  by  the  improper  carriage  of  the  body, 
is  difficult  to  estimate;  but  it  is  reasonable  to  assume  that  its  blood- 
supply  and  drainage  may  be  considerably  interfered  with  and  its 
nerve  impulses  disturbed.  These  factors  are  hkely  to  interfere  with 
the  satisfactory  work  of  the  organ.  There  is  no  doubt  but  that  dis- 
placement of  the  hver  often,  and  deformities  from  pressure  in  a  few 
instances,  occasion  discomfort  and  even  pain.  The  sensation  is  often 
expressed  by  the  terms  "weight "  or  "heaviness,"  but  pain  may  result, 
sometimes  even  developing  into  true  neuralgia.  When  such  symptoms 
depend  upon  displacement,  the  treatment  becomes  surgical  rather 
than  medical  in  character. 

Neuralgia  of  the  liver,  which  is  hkely  to  be  confounded  with  pain 
arising  in  the  abdominal  or  thoracic  parietes,  the  diaphragm,  the  biliary 
passages,  or  other  abdominal  viscera,  has  nevertheless  a  place  and  must 
receive  consideration.  When  it  depends  upon  faulty  position,  it 
should  be  corrected  by  measures  already  described.  When  it  depends 
upon  diminished  arterial  blood-supply  through  sclerosis  of  the  celiac 
plexus  or  hepatic  artery,  measures  must  be  adopted  to  increase,  if 
possible,  the  caliber  of  these  vessels  and  the  volume  of  blood  going  to 
the  liver.  This  often  may  be  accomphshed  by  hydrotherapy;  one  of 
the  best  measures  being  the  apphcation  of  the  hot  Preissnitz  compress, 
or  a  large  poultice  extending  from  the  lower  thoracic  region  to  the 
pubes  and  well  around  each  side.  The  full  hot  bath  at  times  has  a 
most  beneficial  effect,  and  a  warm  affusion  over  the  abdomen  for  fifteen 
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minutes  to  half  an  hour  is  a  useful  measure.  At  the  same  time  large 
drafts  of  simple  infusion  of  herbs,  hke  mint,  hops,  Unden  flowers 
(tilleul),  or  chamomile,  help  to  lessen  the  tension  of  the  abdominal 
vessels  and  favor  the  visceral  circulation.  Temporary  rehef  may  be 
had  from  drugs  that  act  more  directly  on  the  vasomotor  centers  or  the 
terminal  nerves;  and  of  these,  aconite  in  frequent  small  doses,  some- 
times, however,  in  doses  as  large  as  5  to  10  drops  of  the  tincture,  every 
hour  or  two  for  two  or  three  doses,  is  of  signal  service.  Of  the  nitrites, 
nitroglycerin  is  convenient  and  satisfactory  if  used  in  sufficiently 
small  doses,  often  repeated.  The  dose  should  be  given  at  least  every 
hour  and  should  be  correspondingly  small.  Occasionally  it  is  good 
practice  to  employ  agents  to  increase  the  heart  action  while  lessening 
the  vascular  tonus,  and  of  these  ether  and  alcohol  take  the  first  place, 
but  their  use  should  be  temporary  in  character.  For  the  more  per- 
manent relief  of  the  symptoms  depending  upon  sclerosis  of  the  hepatic 
artery  we  must  rely  upon  hydrotherapy,  improvement  in  hygiene, 
diminishing  the  physiologic  strain  of  the  liver  by  a  restricted  diet  and 
by  the  use  of  the  iodids  for  a  prolonged  period,  and,  occasionally,  by 
a  short  course  of  mercury.  Needless  to  say,  anodynes  may  have  to 
be  resorted  to  when  the  pain  is  severe,  but  as  their  effect  is  not  curative, 
their  use  is  to  be  avoided  when  possible.  Indeed,  when  the  diagnosis 
of  arteriosclerosis  is  correct,  it  will  be  found  that  measures  which  dilate 
the  abdominal  vessels  will  give  more  prompt  and  satisfactory  relief 
than  anodvnes. 

Excessive  and  Diminished  Secretion  of  Bile. — Polycholia  and 
anachoKa  have  long  been  regarded  as  entities  dependent  upon  physio- 
logic disturbance  in  the  hver,  and  yet  it  is  most  difficult  to  reach  even 
an  approximate  notion  of  the  place  which  these  conditions  occupy  in 
functional  disease  of  the  Hver.  The  customary  method  of  depending 
upon  the  color  of  the  stools  is  known  to  be  unsatisfactory,  since  pig- 
ment may  be  present,  coming  either  from  the  bile  or  from  other  sources, 
which  would  lead  one  to  suspect  an  active  bihary  secretion  v/hen  the 
reverse  is  true;  and,  on  the  other  hand,  there  may  be  an  active  secre- 
tion of  bile  with  a  decrease  of  pigment  matter.  This  in  part  depends 
upon  the  fact  that  the  liver  is  a  hemolytic  organ,  and  hence  may  dis- 
charge coloring-matter  in  undue  proportion,  while  the  biliary  salts  and 
other  constituents  of  the  bile  are  greatly  decreased.  This  is  illustrated 
by  Stadelmann's  experiments  with  toluylenediamin  and  arseniuretted 
hydrogen.  After  the  injection  of  these  hemolytic  agents,  setting  free 
a  large  amount  of  hemoglobin,  the  coloring-matter  of  the  bile  was 
greatly  increased,  although  there  was  a  corresponding  falhng-off  in  the 
other  biliary  constituents.  It  is  difficult  to  reach  a  chnical  knowledge 
as  to  the  amount  of  bile  that  is  being  passed  and  as  to  the  proportion 
of  the  various  constituents  of  the  bile.  Nevertheless  there  is  abundant 
reason  for  beheving  that  the  activity  of  the  liver  in  respect  to  bile  secre- 
tion varies  from  time  to  time  as  to  both  its  quantity  and  quality,  and 
until  physiologic  experiments  prove  to  the  contrary,  the  clinical  beUef 
in  the  fact  cannot  be  disregarded. 
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There  are  cases  in  which  the  economy  seems  flooded  with  bile,  in 
which  large,  liquid,  bile-colored  stools  are  frequent,  accompanied  by 
excessive  intestinal  peristalsis,  occasionally  by  vomiting  of  bile-stained 
matter,  also  with  a  more  or  less  intense  icterus,  with  bihary  coloring- 
matter  in  the  urine.  There  is  also  an  occasional  case  with  bihary 
fistula  in  which  the  amount  of  bile  discharged  is  much  beyond  that 
seen  under  ordinary  circumstances.  On  the  other  hand,  it  is  common 
to  find  patients  with  pale  and  sometimes  insufficient  stools,  without 
evidence  of  bihary  obstruction  or  other  disease  of  the  biliary  passages 
or  the  hver,  but  in  whom  there  is  evidence  of  hepatic  incompetence  in 
other  respects.  For  instance,  such  patients  are  not  able  to  eat  the 
customary  amount  of  food  without  inducing  well-known  symptoms  of 
autointoxication.  From  the  reason  that  this  state  of  the  liver  sub- 
sides after  a  time,  leaving  the  organ  as  competent  as  before  the  attack, 
the  usual  amount  of  bile  appearing  in  the  stools,  it  may  be  inferred 
that  the  disturbance  was  functional  and  unaccompanied  by  a  hepatic 
lesion.  It  is  true  that  such  manifestations  may  be  present  in  cases  in 
which  the  hver  shows  signs  of  disease,  such  as  enlargement  or  decrease 
in  bulk.  Under  such  circumstances  the  excessive  or  decreased  flow  of 
bile  would  be  regarded  merely  as  a  symptom  of  congestion  or  other 
structural  process,  exciting  or  depressing  the  functional  activity  of  the 
organ.  In  laying  out  a  plan  of  treatment  for  such  cases  one  feels  the 
need  of  lessening  the  physiologic  strain  upon  the  organ,  so  that  in  either 
condition  somewhat  similar  measures  of  treatment  might  be  adopted. 
When  the  flow  of  bile  appears  to  be  profuse,  the  patient  should  be  given 
rest,  if  possible  in  the  open  air,  or,  properly  protected,  in  a  room  with 
opened  windows.  The  oxygen  supply  should  be  large,  but  the  surface 
of  the  body  should  be  kept  warm.  The  diet  should  be  greatly  re- 
stricted, in  both  quahty  and  quantity,  and  the  patient  should  follow 
the  usual  rules  of  the  hepatic  dietary,  hereafter  to  be  considered. 
Water  maybe  drunk  in  usual  but  not  large  amounts.  The  skin  should 
be  stimulated  by  warm  baths  and  such  drugs  administered  as  from 
experience  are  found  to  have  a  sedative  effect  upon  the  portal  circula- 
tion. For  instance,  there  may  be  prescribed  the  drinking  of  iron  and 
alum  natural  spring-waters,  or  the  administration  of  astringent  in- 
fusions or,  in  exceptional  cases,  the  administration  of  atropin  or  opium 
in  small  quantities.  In  excessive  functional  activity  of  the  liver, 
rehef  is  said  to  follow  the  introduction  per  rectum  of  the  prepared 
pancreas  of  animals,  and  arsenic  is  also  stated  to  have  an  inhibiting 
effect.  On  the  other  hand,  in  deficiency  of  bihary  secretion  water 
should  be  given  in  large  amounts,  preference  being  given  to  the  saline 
and  sulphur  waters;  inspissated  ox-gall  in  doses  of  from  i  to  3  grains, 
given  by  the  mouth  in  capsules,  or  a  dram  of  the  same  dissolved  in  a 
pint  of  water,  may  be  used  as  a  clyster.  Measures  calculated  to  induce 
a  larger  flow  of  blood  to  the  hver  should  be  practised.  These  include 
massage,  in  the  form  of  vibration  or  light  percussion,  over  the  abdo- 
men, and  especially  over  the  region  of  the  liver;  the  apphcation  of 
faradization;  the  alternating  hot  and  cold  douche;  and  the  hot  com- 
press or  poultice. 
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There  is  a  large  array  of  drugs  which  are  popularly  believed  to  have 
a  specific  action  in  promoting  the  flow  of  bile,  but  physiologic  experi- 
ment does  not  warrant  confidence  in  their  efficiency.  The  misconcep- 
tion arises  from  the  fact  that  most  of  these  drugs  have  a  stimulating 
effect  upon  the  intestinal  glands,  and  the  color  and  frequency  of  the 
stools  which  result  are  erroneously  attributed  to  an  increased  se- 
cretion of  bile.  Others  stimulate  the  unstriped  muscle-fiber  of  the 
biliary  ducts  without  influencing  secretion.  Our  attention  was  first 
drawn  to  this  matter  through  the  well-known  experiments  of  Ruther- 
ford, who  showed  that  magnesium  sulphate,  gamboge,  castor  oil,  and 
calomel  stimulated  the  intestinal  glands,  but  rather  diminished  than 
increased  the  secretion  of  bile.  This  observer  was  convinced  that  the 
flow  of  bile  was  moderately  excited  by  sodium  phosphate,  mercuric 
chlorid,  ipecacuanha,  colchicum,  colocynth,  aloes,  and  jalap.  Rhu- 
barb and  dilute  nitro-hydrochloric  acid  were  feeble  stimulants. 
These  conclusions  are  not  altogether  sustained  by  other  observers. 
Mayo  Robson,  in  a  case  of  biliary  fistula,  found  no  increase  in  the 
outflow  of  bile  after  the  administration  of  calomel,  euonymin,  rhu- 
barb, podophylhn,  turpentine,  or  benzoate  of  soda;  but  found  that 
iridin  was  a  temporary  cholagog  and  that  aerated  soda-water  produced 
a  distinct  increase  in  the  flow  of  bile  which  was  continued  for  a  con- 
siderable period.  The  experiments  of  Stadelmann  and  his  pupils  add 
to  our  doubts  as  to  the  efiiciency  of  so-called  cholagog  drugs,  and  some 
observers  go  so  far  as  to  deny  their  existence. 

Prevost  and  Binet  found  in  experimenting  upon  dogs  that  the  secre- 
tion of  bile  was  increased  by  the  administration  of  bile,  salts  of  the  bile 
acids,  urea,  oil  of  turpentine,  sodium  saHcylate,  salol,  sodium  benzoate, 
euonymin,  muscarin,  and  sodium  oleinate,  and  that  it  was  decreased 
by  the  administration  of  potassium  iodid,  calomel,  iron,  atropin,  and 
toxic  doses  of  strychnin.  Slight  effects  were  obtained  from  other 
substances.  It  will  be  noticed  that  bile  and  biliary  salts  appear  to  be 
our  most  powerful  cholagogs.  It  is  an  interesting  fact  that  the  salts 
of  the  bile  acids  are  largely  reabsorbed  in  the  intestine,  and  to  some 
extent  are  again  excreted  with  the  bile. 

The  frequency  of  jaundice  and  the  fact  that  its  presence  may 
develop  a  sequence  of  serious  events  makes  important  the  subject  of 
the  secretion  of  bile;  but,  at  the  same  time,  it  is  plain  that  the  secre- 
tion of  bile  is  not  the  most  important  function  of  the  liver.  The  role 
which  this  organ  plays  in  the  modification  of  practically  all  nutritive 
substances  introduced  into  the  organism,  and  its  action  in  preparing  for 
elimination  the  waste  matters  of  the  body,  must  be  accounted  as  of 
greater  moment. 

DISTURBANCES  IN  HEPATIC  METABOLISM 

Besides  this,  it  seems  to  be  established  that  the  liver  has 
an  important  part  in  the  destruction  and  discharge  of  microbic 
organisms,  which  pass  to  it,  for  the  great  part,  through  the  portal 
blood.     Intricate  and,  so  far,  inexplicable  as  are  many  of  the  processes 
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connected  with  these  functions  of  the  hver,  we  are  aware  that  they  are; 
vital  to  the  economy,  and,  with  apparently  shght  disturbance  in  the 
hepatic  chemistry,  make  themselves  immediately  felt;  more  serious 
disturbance  may  promptly  lead  to  dangerous  results.  The  perversion 
of  the  delicate  chemistry  of  proteid  substances  seems  most  to  tax  the 
activity  of  the  hver;  but,  as  is  well  known,  in  the  disposal  of  the  car- 
bohydrates and  in  the  formation  and  release  of  glycogen,  there  remains 
for  the  liver  a  function  of  great  importance.  The  assimilation  of  fats, 
which  largely  proceeds  through  the  medium  of  this  organ,  is  apparently- 
more  simple,  and  is  a  process  which,  to  some  extent,  goes  on  exclusive 
of  the  liver.  Nevertheless,  the  liver  assumes  the  responsibility  of  thq 
disposal  of  no  small  part  of  the  ingested  fats,  and  this  matter  must  be; 
taken  into  consideration  in  the  management  of  functional  disorders  of, 
the  organ.  If  we  could  be  certain  that  the  various  nutritive  substances 
passed  into  the  portal  vein  only  after  having  been  properly  acted  upon 
by  the  several  organs  of  primary  digestion,  the  problem  of  functional 
disorders  of  the  liver  would  be  greatly  simplihed.  As  a  matter  of  fact,) 
the  liver  is  rarely  or  never  disordered  without  the  association  of  func- 
tional or  other  disturbance  of  the  organs  of  primary  digestion.  We  are 
beginning  to  understand  how  close  is  the  relation  which  exists  between, 
the  gastric,  duodenal,  and  pancreatic  secretions,  and  how  necessary 
it  is  to  have  properly  related  the  activity  of  these  organs  in  order  to 
secure  satisfactory  intestinal  digestion.  When  intestinal  stasis  is 
present,  with  or  without  putrefactive  decomposition  of  the  intestinal 
contents,  there  is  thrown  upon  the  liver  a  physiologic  strain  which 
every-day  practice  shows  to  be  causative  of  hepatic  derangement. 
One  of  the  most  difficult  problems  connected  with  the  question  is  that 
of  excluding  the  untoward  action  of  the  other  abdominal  viscera  before 
impugning  that  of  the  hver.  It  is  for  this  reason  that  most  purgatives 
are  supposed  to  have  a  direct  influence  upon  the  hver.  The  various 
foods  which  are  popularly  beheved  to  be  good  or  bad  for  the  liver,  as 
the  case  may  be,  will,  when  carefully  studied,  turn  out  to  be  but  in- 
stances of  imperfect  primary  digestion,  accompanied  by  structural  or 
functional  disturbances  of  the  stomach  or  the  intestine.  Usually 
there  is  a  certain  amount  of  intestinal  stasis,  irritation  or  inflammation 
of  the  intestinal  mucosa,  and  a  resulting  systemic  toxemia,  which,  in 
the  past,  we  have  been  too  ready  to  beUeve  as  originating  in  the  hver. 
The  truth  is  it  suffers,  but  in  a  merely  secondary  manner. 

Like  other  organs,  the  liver  seems  to  have  limitations  within  which 
it  successfully  does  its  work,  but  beyond  which  it  reacts  unfavorably 
to  overtaxation.  This  state  may  be  induced  by  excessive  aHmentation 
as  well  as  by  absorption  of  toxic  and  unwholesome  substances.  It  is 
apparent  that  the  individual  factor  is  important  in  this  matter  of  over- 
taxation, for  it  is  seen  that  some  can,  with  apparent  impunity,  tax  the 
digestive  apparatus  with  a  quantity  and  quahty  of  food  that  would 
induce  marked  hepatic  disturbance  in  the  ordinary  individual.  The 
urine  may  reveal  hepatic  insufficiency  through  the  appearance  of  ah- 
mentary  glycosuria,  decrease  in  urea,  and  increase  of  the  ammonium 
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compounds,  Increase  of  the  toxicity  of  the  urine,  indicanuria,  urobiUn- 
uria,  and  also  aUmentary  levulosuria.  Edsall  considers  the  latter  an 
indicator  of  little  importance.  On  the  other  hand,  Chajes  in  88  cases 
of  liver  disease  found  that  86  per  cent,  had  ahmentary  levulosuria, 
while  in  supposedly  healthy  Hvers  only  15  per  cent,  showed  this. 
Strauss's  experiments  showed  practically  the  same. 

The  urea  is  formed  by  the  Hver  from  albuminous  waste  brought 
to  it,  and  the  extent  of  its  production  depends  upon  the  state  of  the 
general  nutrition. 

Urea  may,  however,  be  decomposed,  through  the  supposed  dias- 
tatic  action  of  bacteria,  as  in  cystitis  or  pyehtis.  I  have  seen  in  a 
severe  case  of  diabetes,  with  great  wasting  of  tissue,  the  urea  output 
drop  to  a  very  low  point  when  the  urine  was  practically  sterile,  possibly 
from  the  action  of  some  enzyme  formed  in  the  diseased  organism.  The 
urea-forming  power  of  the  hver  continues  even  in  severe  organic  di.s- 
ease  of  the  liver  and  does  not  cease  until  the  hver  is  practically  broken 
down.  Nevertheless,  its  function  is  frequently  disturbed  by  compara- 
tively trivial  causes.  In  the  acid  intoxication  of  the  organism  the  urea 
is  decreased.  Such  acid  intoxications  are  in  great  part  dependent  upon 
disturbance  outside  the  Hver;  the  hver  is  only  indirectly  responsible. 

The  matter  may  be  stated  briefly  as  follows :  When  the  hver  struc- 
ture is  reduced,  or  when  the  hepatic  function  dechnes,  there  is  found  to 
be  a  corresponding  diminution  in  the  urea  that  is  secreted.  There  also 
occurs  a  corresponding  increase  in  the  ammonia  output.  While  in 
health  the  ammonia  nitrogen  does  not  exceed  from  2  to  5  per  cent.,  it 
rises  in  case  of  hepatic  disease  to  7  per  cent.,  15  per  cent.,  or  even  as 
high  as  70  per  cent.,  of  the  total  nitrogen  of  the  urine;  and,  in  addition, 
there  may  occur  an  accumulation  of  ammonia  in  the  blood.  In  addi- 
tion to  this,  in  the  urine  of  those  suffering  from  hepatic  insufficiency 
there  is  found  an  excess  of  the  amid  acids,  uric  acid,  xanthin  bases. 
While  the  origin  of  these,  like  that  of  creatin,  sarcolactic  acid,  oxalic 
acid,  etc.,  is  still  under  discussion,  the  fact  remains  that  they  are 
present  in  relative  frequency  and  abundance  in  the  urine  when  the 
liver  is  incompetent. 

We  are  less  positive  as  to  the  question  of  glycosuria  as  a  manifesta- 
tion of  disease  of  the  liver.  However,  not  to  rehearse  the  pros  and 
cons  of  the  discussion,  it  may  be  stated  that  in  case  of  advanced  cir- 
rhosis of  the  liver  one  may  expect  to  find  sugar  appearing  in  the  urine, 
especially  after  meals  abundant  in  carbohydrates.  Gilbert  insists 
that,  taken  in  connection  with  failure  in  nitrogen  metabohsm,  this  fact 
is  of  diagnostic  importance. 

A  lowered  elimination  of  urea  and  a  corresponding  increase  in  that 
of  urate  of  ammonia  speaks  for  a  decreased  functional  activity  of  the 
liver.  It  is  increased  by  the  ingestion  of  ammonium  carbonates  and 
decreased  by  the  alkaline  treatment. 

The  question  of  hyperalimentation  is  of  great  importance  in  its 
relation  to  the  behavior  of  the  liver,  and  plethora  seems  also  to  have 
some  bearing  in  the  same  way.     A  patient  of  middle  age,  with  sound 
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organs  and  without  cyanosis,  showed  functional  hepatic  disturbance; 
both  liver  and  spleen  were  slightly  increased  in  bulk,  and  a  count  of  the 
red  blood-cells  showed  6,500,000  erythrocytes  and  a  hemoglobin  index 
above  100.  The  circulation  was  active,  the  blood-vessels  were  well 
filled,  and  the  blood-pressure  by  the  Riva-Rocci  instrument  was  about 
190.  So  far  as  can  be  determined,  the  sole  trouble  with  this  man  was 
the  excess  of  blood. 

The  hver  is  still  more  sensitive  to  the  influences  of  anemia ;  almost 
the  earhest  structural  changes  resulting  from  any  severe  anemia  are 
found  in  this  organ.  Starvation  also  affects  the  liver  most  unfavor- 
ably, lowering  its  functional  activity  and  inducing  degeneration. 
Cruet  examined  the  Hvers  of  765  dyspeptics  who  were  on  a  restricted 
diet,  and  found  that  in  95  per  cent,  there  was  decrease  in  size  and  down- 
ward displacement  of  the  liver,  wliich  the  author  attributes  to  partial 
starvation.  Similar  observations  and  conclusions  have  been  made  by 
Mathieu  and  Roux.  In  the  high  temperature  of  fever,  especially  in 
the  infections,  the  Hver  suffers  functional  depression  as  well  as  struc- 
tural change.  Somewhat  similar  results  follow  the  development  of 
glycosuria,  even  when  this  arises  from  lesions  outside  the  liver.  Among 
the  most  frequent  associations  is  that  of  uric  acid  excess  and  hepatic 
derangement,  and  much  controversy  has  arisen  as  to  just  how  far  the 
liver  is  an  offender  in  these  cases.  In  the  breaking  down  of  leukocytes 
and  the  freeing  of  nucleinic  acid  the  hver  is  required  to  deal  with  the 
waste  matters,  and  in  this  way  is  directly  concerned  in  the  formation  of 
uric  acid.  It  has  also  to  deal  with  the  xanthin  series  of  substances 
introduced  through  certain  foods.  There  is  a  behef  that  the  Hver  also 
forms  uric  acid  rather  than  urea  in  deaUng  with  the  end-products  of 
protein  metabohsm.  The  reasons  for  accepting  or  rejecting  this  view, 
with  our  present  knowledge,  need  not  here  be  discussed.  The  fact  is 
evident  that  uricacidemia  is  closely  related  with  the  functional  activity 
of  the  hver,  and  cHnical  experience  teaches  that  in  some  individuals  the 
liver  is  keenly  sensitive  to  indiscretion  in  diet,  especially  in  those  lead- 
ing inactive  lives  and  suffering  from  suboxygenation ;  and  this  derange- 
ment is  shown  through  the  excess  of  uric  acid  thrown  upon  the  organs 
of  elimination.  However  this  may  be  explained,  we  find,  as  pointed 
out  by  Murchison,  that  a  chain  of  irritating  symptoms,  apparently 
depending  upon  the  presence  of  uric  acid,  makes  itself  evident.  In 
so-called  lithemia  the  Hver  is  usually  sHghtly  enlarged,  apparently 
congested;  metaboHsm  suffers,  and  nervous  symptoms,  disturbed 
secretions,  and  irritation  of  the  s^Tiovia  appear;  the  urine  becomes 
highly  acid  and,  as  a  rule,  precipitates  crystals  of  uric  acid  and  calcium 
oxalate  crystals;  occasionally  an  excess  of  phosphoric  acid  or  the  acid 
phosphate  of  soda  occurs  in  the  urine,  which  may  throw  down  large 
deposits  of  the  earthy  or  triple  phosphates. 

THE  RELATION  BETWEEN  THE  LIVER  AND  KIDNEY 

This  intimate  relation  existing  between  the  liver  and  kidneys  is 
seen  in  all  cases  of  renal  insufficiency,  and  especially  in  the  uremia  of 
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nephritis.  As  a  rule,  when  the  hver  is  seriously  disturbed,  the  renal 
symptoms  are  conspicuous.  Even  simple  jaundice  is  accompanied  by 
albuminuria,  the  presence  of  tube  casts,  and  deficiency  in  renal  elimina- 
tion. To  discuss  fully  the  reasons  for  hepatic  derangement  secondary 
to  kidney  disease  is  impossible  here,  but  the  importance  of  the  matter 
is  not  to  be  overlooked;  indeed,  it  is  often  possible  to  improve  the 
renal  function  through  measures  directed  solely  to  the  liver.  In  all 
these  conditions  there  is  apparently  one  common  need,  and  that  is  a 
large  oxygen  supply.  It  is  impossible  in  all  cases  to  show  the  chemical 
reason  for  this,  yet  it  may  be  put  down  as  a  fact  that  in  all  metabolic 
disturbances,  which  so  largely  concern  both  liver  and  kidneys,  in- 
creased oxygenation  affords  more  or  less  rehef.  It  is  held  with  much 
reason  by  many  clinicians  that  a  large  part  of  the  hepatic  disturbances 
are  secondary  to  gastro-intestinal  disease.  It  is  a  subject  of  great 
importance  and  one  too  much  neglected.  As  has  been  said,  the  reputa- 
tion of  most  cholagogs  depends  on  their  action  in  hastening  the  intes- 
tinal stream  rather  than  upon  any  immediate  action  upon  the  fiver. 
In  dilatation  of  the  colon,  in  enterocofitis,  in  constipation  resulting 
from  enteroptosis,  as  well  as  in  diarrheas  from  almost  any  cause,  we 
find  that  the  liver  suffers  secondarily  from  functional  disturbance,  and 
that  not  infrequently  it  undergoes  congestion  or  inflammation.  Hyper- 
chlorhydria  is  a  good  instance  of  a  stomach  trouble  which  deranges  the 
liver;  such  patients  suft"er  periodically  from  toxemia,  usually  with 
sHght  increase  in  the  size  of  the  organ,  and,  after  proper  treatment, 
these  symptoms  pass  away  and  the  fiver  resumes  its  natural  size  and 
function.  These  statements  apply  also  to  food  stagnation  from  py- 
loric obstruction,  and  to  the  milder  gastric  disturbances,  fike  atony  or 
catarrhal  gastritis. 

NERVOUS  DISTURBANCES  AND  THE  LIVER 

Finally,  as  a  cause  of  functional  derangement  of  the  fiver  we  may 
look  to  the  central  nervous  system.  Sometimes,  after  intense  emo- 
tional excitement,  prolonged  worry,  mental  fatigue,  etc.,  we  find  un- 
doubted functional  disturbance  of  the  digestive  apparatus,  apparently 
induced  through  the  sympathetic  nervous  system.  There  is  reason  to 
believe  that  the  liver  receives  the  brunt  of  these  nervous  shocks  in  a 
certain  proportion  of  cases.  Thus  we  may  sometimes  explain  an  ap- 
parent suppression  of  bile  or  marked  disturbances  in  metabofism.  In 
a  few  instances  jaundice  supervenes,  together  with  malaise,  complete 
anorexia,  and  apparent  partial  inhibition  of  the  other  fiver  functions. 
At  times,  where  there  is  considerable  cerebral  irritation  as  the  result 
of  sinusitis,  middle-ear  or  antrum  disease,  or  aggravated  eye-strain, 
it  is  probable  that  the  fiver  suffers  with  other  organs. 

TREATMENT  OF  FUNCTIONAL  DISEASES  OF  THE  LIVER 

The  principles  of  therapeutics  in  functional  diseases  of  the  fiver  are 
so  closely  related  that  for  the  sake  of  brevity  they  may  be  discussed  in 
common.     In  the  beginning  it  is  well  to  realize  that  in  any  given  case 
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there  is  an  individual  standard  of  the  hepatic  activity ;  that  is  to  say, 
most  probably,  the  hepatic  functional  power  in  one  person  differs  from 
that  in  another.  With  this  in  mind,  the  plan  of  treatment  should  be 
such  that  the  work  demanded  of  the  Hver  is  sufficiently  decreased  in  a 
given  case  to  allow  the  organ  its  needed  time  for  recuperation.  Too 
active  exercise  should  be  forbidden,  while  advising  a  sojourn  in  the 
open  air  and  sunhght.  To  equahze  the  circulation,  the  patient  should 
be  well  protected  by  loose  garments,  which  leave  unrestricted  the 
respiratory  apparatus  and  favor  the  normal  movements  of  the  ab- 
dominal viscera.  Prescribed  respiratory  exercises  and  passive  move- 
ments of  the  hmbs,  with  assistive  trunk  rotations  and  Umb  circum- 
duction to  favor  the  circulation,  are  often  of  great  service.  The 
secretion  of  the  skin  should  be  excited  by  brisk  superficial  friction,  the 
hot  brine  or  acid  sponge  bath,  or  a  brief  immersion  in  a  very  hot  brine 
bath,  occasionally  by  a  hot  vapor  bath  or  the  superheated  air  in  a 
cabinet.  In  most  cases  the  gastro-intestinal  tract  should  be  cleansed 
by  a  bulky,  unirritating  purgative,  such  as  a  full  dose  of  oleum  ricini  or 
a  bottle  of  effervescing  citrate  of  magnesium,  a  full  dose  of  magnesium 
or  sodium  sulphate,  or  a  draft  of  one  of  the  purgative  sahne  w^aters. 
This  should  be  followed  by  a  thorough  gastric  lavage  and  colon  wash- 
ing. In  practising  the  latter  it  will  be  well  to  carry  a  large  sized  rectal 
tube  into  the  sigmoid,  requiring  the  patient  to  he  first  upon  the  left 
side,  then  on  the  back,  and  finally  on  the  right  side,  so  maneuvering 
that  a  large  quantity,  from  2  to  3  hters,  of  hot  boric  acid  solution  may 
be  introduced  at  one  time.  When  increased  alkahnity  of  the  fluids  of 
the  body  is  desirable,  it  is  well  to  resort  to  a  i  per  cent,  solution  of 
sodium  phosphate  or  bicarbonate  for  this  purpose.  Presuming  that 
the  gastro-intestinal  tract  has  been  cleansed  as  thoroughly  as  practi- 
cable, abstinence  from  all  food  for  from  twelve  to  twenty-four  hours 
should  be  insisted  upon,  and  the  return  to  feeding  should  be  gradual 
and  according  to  the  dietary  hereafter  to  be  described.  To  favor  the 
action  of  the  kidneys,  to  lessen  general  toxemia,  as  well  as  for  the 
reputed  effect  upon  the  functions  of  the  liver,  the  patient  should  be 
urged  to  drink  freely  of  water.  In  many  instances  it  is  enough  to 
know  that  the  water  is  pure  and  well  aerated.  In  some  instances  it 
is  well  to  select  one  containing  a  moderate  amount  of  carbonic  acid 
gas,  and  in  others,  frequent  small  drafts  of  highly  charged  water  should 
be  taken.  WTiere,  as  often  happens,  the  urine  is  highly  acid,  a  dis- 
tinctly alkahne  water  should  be  selected.  In  such  a  case  it  is  well  to 
choose  a  spring  containing  the  bicarbonates  of  sodium,  magnesium, 
and  potassium  in  preference  to  one  containing  the  carbonates.  The 
question  of  mineral  waters  is  so  complicated,  so  many  springs  of  a 
mixed  and  somewhat  mysterious  constituency  are  advocated,  and 
the  effect  of  some  of  them  is  so  uncertain  that  it  is  impracticable  to 
discuss  them  here  at  length.  There  can  be  no  doubt,  however,  that 
the  regime  prescribed  at  many  European  Spas  brings  about  salutary 
results,  and  such  a  course  is  to  be  recommended  in  chronic  cases  which 
depend  upon  persisting  causes.     We  have  undoubtedly  in  this  country 
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many  springs  equally  efficient  with  those  abroad,  but  our  European 
confreres  have  the  advantage  of  estabhshed  courses  of  treatment, 
and  they  manage  the  patients  more  easily.  The  surroundings,  in- 
cluding the  hotels,  amusements,  scenery,  outdoor  occupations,  and 
the  example  of  many  following  the  established  course  contribute 
largely  to  the  contentment  of  the  patient,  and  hence  his  persistence 
in  following  the  treatment.  The  patient  rises  at  six  or  seven  o'clock 
in  the  morning  and,  without  refreshments,  walks  a  short  distance  to 
a  Spa  or  "source,"  and,  slowly  and  at  prescribed  intervals,  drinks  a 
stated  amount  of  mildly  purgative  water.  If  his  strength  permits, 
he  promenades,  Hstens  to  an  excellent  orchestra,  and  finds  interest 
in  the  people  about  him.  This  will  occupy  an  hour  or  an  hour  and 
a  half,  during  or  after  which  he  has  two  or  three  watery  alvine  evacua- 
tions and  free  diuresis,  and  returns  to  his  hotel  about  nine  o'clock 
tired,  sometimes  half  faint,  often  depressed,  and  prepares  for  his 
breakfast,  which  is  served  about  ten  o'clock.  This  is  appetizing, 
perfectly  prepared,  and  not  too  hearty,  the  hotels  lending  themselves 
wilhngly  to  the  diets  prescribed  by  the  physicians.  Following  break- 
fast the  patient  feels  invigorated  and  for  a  few  hours  is  left  to  rest ;  or 
part  of  the  time  may  be  spent  in  driving  and,  when  strong,  in  walking, 
playing  golf,  or  some  other  outdoor  recreation.  At  four  he  again  re- 
pairs to  the  springs,  where  he  repeats  somewhat  less  strenuously  his 
experience  of  the  morning;  that  is,  he  again  drinks  of  purgative  water, 
walks  with  the  crowd,  and  listens  to  the  music.  Again  he  has  a  purga- 
tive action,  and  retires  at  his  hotel  at  five  o'clock  to  dress  for  a  six 
o'clock  dinner,  tired  but  usually  ready  for  the  meal.  Some  days  may 
elapse  ere  the  appetite  returns,  and  before  the  patient  has  acquired 
sufficient  physical  vigor  to  make  this  life  anything  less  than  a  burden; 
but  where  the  trouble  is  merely  functional,  a  few  days  suffice  to  re- 
establish a  freshness  of  taste  and  a  feehng  of  energy  from  which  he  has 
long  been  estranged;  and,  as  a  rule,  he  is  ready  to  go  to  bed  according 
to  the  rule  of  the  place,  at  ten  o'clock,  prepared  to  enjoy  a  calm  sleep. 
Should  his  nervous  system  prove  rebellious  and  insomnia  remain  a 
disturbing  factor,  cofifee  and  tobacco  should  be  omitted  and  a  soothing 
draft  of  about  300  to  400  c.c.  of  linden  flowers  tea  {tlie  de  tillenl)  or 
some  other  soothing  infusion  should  be  drunk.  After  a  week  of  this 
treatment  the  patient  usually  finds  himself  well  and  is  inclined  to  rebel 
against  the  restrictions,  but  pride  will  help  him  to  keep  it  up  for  the 
prescribed  time.  Following  this  he  is  sent,  as  an  after-treatment,  for 
a  sojourn  in  the  mountains,  which,  taken  in  connection  with  the  pre- 
ceding regular  regime,  usually  makes  a  new  man  of  an  hepatic  suft'erer. 
This  method  of  treatment  is  gone  into  somewhat  minutely,  because  it 
is  employed  successfully  not  only  in  functional  diseases  of  the  liver, 
but  also  in  at  least  relieving  the  majority  of  hepatic  diseases  in  which 
the  patient  is  not  too  much  enfeebled.  In  cases  where  the  hepatic 
parenchyma  is  much  degenerated,  and  in  which  hepatic  insufficiency 
therefore  occurs,  or  in  which  the  circulatory,  respiratory,  or  urinary 
apparatus  are  seriously  crippled,  the  course  of  the  treatment  must  be 
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correspondingly  modified,  and  for  this  purpose  an  experienced  phy- 
sician must  be  in  charge  of  the  case.  It  is  regrettable  that  plans  of 
treatment  similar  to  those  here  described  are  not  more  perfectly  and 
conveniently  carried  out  in  our  owti  country,  although  a  noticeable 
improvement  in  our  methods  is  observable. 

THE  "TORPID  LIVER" 

The  older  clinicians  have  at  times  grouped  many  of  the  symptoms 
above  described  as  being  manifestations  of  a  definite  functional  dis- 
turbance which  they  called  "torpid  liver."  After  many  years  this 
term  is  reappearing.  It  is  used  to  describe  a  marked  tendency  on  the 
part  of  certain  individuals  to  functional  disturbance  of  the  liver  in 
which,  without  very  logical  reasons  so  far  as  can  be  seen,  it  is  assumed 
that  the  liver  is  inactive.  The  subject  has  been  ably  discussed  by 
Loeper*  under  the  term  "Le  Foie  Torpide."  Patients  who  suffer 
from  this  condition  are  sometimes  found  to  have  enlargement  of  the 
liver,  and  in  other  instances  the  organ  is  small.  There  is  at  times  the 
history  of  gout,  migraine,  eczema,  and  herpes.  Another  group  include 
those  who  suffer  from  various  forms  of  primary  digestive  troubles. 
Such  patients  in  fact,  as  one  would  suspect  as  being  victims  of  chronic 
appendicitis  or  cholecystitis.  However,  any  one  who  sees  a  large 
number  of  abdominal  cases  will  occasionally  encounter  one  in  which 
he  feels  able  to  exclude  all  local  causes,  reflex  or  otherwise,  but  yet  in 
which  the  evidence  of  hepatic  derangement  is  striking.  For  a  long 
time  I  have  studied  the  case  of  a  gentleman,  past  middle  age,  ath- 
letic and  previously  always  well,  who  for  over  a  year  has  been  subject 
to  attacks  of  unaccountable  vertigo,  accompanied  by  transient  en- 
largement of  the  liver,  without  pain  or  tenderness.  Preceding  the 
attacks  the  appetite  is  increased  and  he  feels  particularly  well.  The 
urine  shows  an  increase  in  pigment  and  in  acidity,  but  there  is  appa- 
rently no  decrease  in  the  secretion  of  bile.  In  this  case  there  has  been 
no  positive  evidence  of  anything  more  than  functional  disturbance  of 
the  liver,  and  I  beheve  that  it  is  proper  to  classify  it  as  an  instance  of 
"Foie  Torpide."  The  patient  is  always  promptly  reheved  by  a  re- 
stricted diet  and  purgation  with  alkaline  and  saline  waters. 

DIET  IN  DISEASES  OF  THE  LIVER 

The  dietary  regimen  in  diseases  of  the  Hver  admits  of  rather  general 
presentation,  but  as  the  matter  occupies  a  large  place  in  the  treatment 
of  these  affections,  it  will  be  gone  into  with  some  detail.  To  begin 
vvqth,  there  may  be  laid  do^vn  two  rules,  formerly  expressed  by  Linos- 
sier.j  The  regimen  of  a  patient  having  hepatic  disease  should  always 
be  managed  with  reference  to  the  gastro-intestinal  condition,  and  if 
dyspepsia  is  present,  such  a  diet  should  be  selected  as  will  improve  it. 
The  regimen  in  all  fiver  cases  should  be  moderate  in  quantity.  These 
two  rules  are  of  great  significance.  If  the  diet  is  selected  with  theo- 
retic reference  only  to  supposed  condition  of  the  Hver,  there  is  fikely 

*  Loeper:   Bull.  Med.,  June  26,  1909. 

fLinossier:  Societe  de  Therapeutique,  Seance  de  Feb.  24,  1904. 
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to  ensue  a  derangement  of  either  the  stomach  or  the  intestine  that  will 
give  rise  in  turn  to  Uver  troubles.  Attention  should  be  paid,  therefore, 
to  the  state  of  the  gastric  and  intestinal  digestion  in  both  the  quantity 
and  quality  of  food  and  also  the  frequency  of  meals.  In  case  there 
exists  known  gastro-intestinal  disease,  the  diet  should  be  arranged  with 
reference  to  these  affections  rather  than  the  liver. 

Laying  aside  the  question  of  gastro-intestinal  digestion,  it  should 
be  recalled  that  the  function  of  the  hver  is  especially  concerned  in  the 
disposal  of  albumins.  Meats  rich  in  fats,  young  meats  like  veal,  and 
meats  so  prepared  by  broihng  or  frpng  that  the  empyreumatic  sub- 
stances are  produced  in  abundance,  such  as  are  found  in  many  gravies, 
are  especially  harmful.  On  the  other  hand,  meats  that  are  for  a  long 
time  boiled  or  stewed,  and  from  which  the  fat  has  been  largely  re- 
moved, are  tolerated  with  comparative  ease.  It  is  desirable,  therefore, 
to  use  boiled  or  stewed  meats  rather  than  those  that  are  grilled,  fried, 
or  roasted.  When  the  latter  method  of  cooking  is  practised,  a  slow 
fire  should  be  used  to  avoid  a  too  rapid  chemical  change.  Of  the  salt 
meats,  ham  is  the  least  harmful,  but  it  should  be  boiled  according  to 
proper  rules. 

The  fats  are  found  to  be  especially  harmful  in  hepatic  cases,  and  to 
most  patients  so  afflicted  all  fats  are  distasteful.  There  is,  however,  a 
difference;  some  are  more  objectionable  than  others.  It  is  believed 
that  those  most  easily  emulsified  and  having  the  lowest  point  of  fusion 
are  least  harmful.  For  this  reason,  cream  and  butter  are  preferable 
to  the  fats  of  meats  or  vegetable  oils.  The  fat  from  pork  is  less  harm- 
ful than  that  from  beef  or  mutton,  and  the  cooking  of  all  fats  should  be 
avoided.  In  the  decomposition  of  fats  by  superheating  there  result 
chemical  products  which  are  especially  disturbing  to  the  stomach  and 
Kver.  It  is  for  this  reason  that  fried  foods  are  usually  forbidden  to 
dyspeptics,  and  when,  for  the  sake  of  savors,  fats  are  used  in  the  dress- 
ing of  food,  butter  or  cream  should  be  selected  when  possible,  and  these 
should  be  allowed  to  melt  upon  the  vegetables  or  other  foods  just  be- 
fore serving.  With  reference  to  fish,  it  is  of  the  utmost  importance 
that  they  should  be  very  fresh  and  as  much  as  possible  free  of  fats.  A 
perfectly  fresh  fish  will  be  digested  without  trouble,  when  one  which 
has  been  stored  will  give  rise  to  serious  disturbance.  Mackerel, 
sturgeon,  shad,  and  other  fish  rich  in  fat  should  not  be  allowed  the 
dyspeptic  or  one  having  hepatic  insufficiency.  On  the  other  hand, 
fresh-water  perch,  bass,  pike,  or  similar  fish  from,  the  sea,  if  prepared 
when  fresh,  are  often  very  acceptable  to  these  patients. 

The  carbohydrates,  in  whose  assimilation  the  hver  is  so  much  con- 
cerned, must  never  be  given  in  large  amounts,  nor  should  they  be 
entirely  discarded.  The  gastro-intestinal  digestion  should  be  carefully 
considered  in  determining  the  amount  allowable.  As  a  rule,  gruels  and 
porridges  that  are  thoroughly  cooked,  stale  bread,  cold  or  dipped  and 
baked  the  second  time  and  served  hot,  should  be  chosen.  Zwieback 
or  crackers  which  do  not  contain  too  much  fat- may  be  used,  prefer- 
ably toasted.     The  simpHcity  of  the  dish  is  a  matter  of  importance. 
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Combinations  of  fats  and  carbohydrates,  or  albumin,  carbohydrates, 
and  fats,  if  cooked  together,  are  more  troublesome  to  the  digestive 
apparatus  than  any  of  them  prepared  separately. 

The  use  of  eggs  is  not  forbidden  when  they  are  fresh,  properly 
prepared,  and  when  they  have  not  been  found  mischievous  by  ex- 
perience. Not  a  few  people  have  an  idiosyncrasy  against  eggs  which 
is  not  easily  explained.  It  has  been  suggested  that  this  is  an  ex- 
pression of  anaphylaxis.  It  has  been  held  that  the  yolk  of  the  egg  is 
the  offending  factor,  but  this  view  seems  to  be  unwarranted.  The 
amount  of  cholesterin  which  the  yolk  contains  is  not  a  reason  for  omit- 
ting it,  for,  as  Naunyn  has  shown,  the  taking  of  cholesterin  in  food  is 
not  followed  by  an  excessive  ehmination  of  it  through  the  bile-channels. 

Of  all  foods,  none  satisfies  the  demands  of  the  economy  so  well, 
none  is  so  free  from  objections,  as  milk;  and  yet  in  practice  it  has  been 
forbidden  in  a  proportion  of  cases  because  of  inabihty  to  digest  it. 
Distaste  for  milk  is  more  common  than  might  be  supposed.  Often 
this  is  a  mere  notion  on  the  part  of  the  patient,  and  it  will  be  found  that 
milk  can  be  taken  if  it  is  sufficiently  fresh  and  well  cared  for.  Some- 
times it  will  agree  better  if  it  is  combined  with  a  httle  farina,  with 
seltzer  water,  by  peptonizing  it,  adding  to  it  an  alkah  or  using  it  in  the 
form  of  junket.  Clabber,  buttermilk,  kumiss,  and  matzoon  are  some- 
times well  tolerated  when  fresh  milk  disagrees.  Indeed,  the  presence 
in  the  intestine  of  the  lactic-acid-forming  bacilh  is  beUeved  by  some  to 
exercise  a  most  wholesome  influence  upon  the  general  economy,  and 
the  long-hved  Bulgarian  and  Irish  peasants,  inveterate  drinkers  of 
sour  or  fermented  milk,  are  cited  as  justification  of  this  behef.  Such 
people  subjected  to  an  American  dietary  are  often  acute  sufferers. 
Except  in  acute  cases  it  is  rarely  advisable  to  restrict  a  patient  for  a 
long  time  to  a  milk  diet. 

Europeans,  and  especially  the  French,  highly  recommend  certain 
green  vegetables  in  the  treatment  of  hepatic  diseases.  When  vege- 
tables disagree,  it  is  often  because  they  are  imperfectly  prepared.  It 
is  not  common  to  find  vegetables  served  in  the  most  appetizing  and 
digestible  form.  Both  these  matters  are  important  in  good  digestion. 
In  my  experience  the  vegetables  prepared  in  the  ordinary  kitchen  are 
badly  digested,  and  a  systematic  study  of  the  stools  will  reveal  that 
not  a  small  proportion  is  passed  undigested,  but  concealed  in  the  fecal 
matter.  Nevertheless  a  certain  amount  of  vegetables  should  be  used. 
Here,  again,  freshness  is  of  importance,  and  vegetables  just  from  the 
garden  will  agree  when  those  ordinarily  sold  in  the  market  are  harmful. 
Tender  green  peas,  string-beans,  artichokes,  ripe  tomatoes,  and  cooked 
salads,  especially  boiled  lettuce,  with  mealy  boiled  or  baked  potatoes, 
are  to  be  preferred.  Spinach  is  objectionable  to  many  because  of  the 
excess  of  the  oxalates  which  it  contains.  Well  ripened  fruits,  when 
fresh,  are  not  only  admissible,  but  desirable  when  they  do  not  lead  to 
gastric  disturbance.  With  some,  the  presence  of  the  seeds  in  berries 
leads  to  their  exclusion.  Strawberries  especially  are  harmful  to  cer- 
tain people. 
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Tea,  coffee,  cocoa,  and  alcohol  are  best  omitted.  Warm  aromatic 
teas  or  hot  lemonade  should  take  their  place.  Water  should  be  taken 
in  abundance,  but  with  due  regard  to  the  gastric  digestion,  yet,  as  his 
been  said,  the  charged  alkaUne  waters  are  often  particularly  useful. 

It  has  been  urged  by  some  that  the  meals  should  be  taken  fre- 
quently, since  eating  acts  distinctly  as  a  hepatic  stimulant.  This 
reasoning  applies  in  the  opposite  direction  in  a  goodly  proportion  of 
cases.  Where  it  is  desirable  to  stimulate  hepatic  secretion,  frequent 
meals  are  to  be  admitted,  but  where  it  is  desirable  to  soothe  an  irritable 
or  congested  Uver,  where  the  element  of  rest  is  important,  the  meals 
should  be  far  apart  and  hght  in  character.  Finally,  it  should  be  re- 
membered that  practically  all  foods  must  first  pass  through  the  Uver 
before  assimilation.  Therefore,  when  the  liver  is  incompetent,  the 
question  is  not  alone  what  kind,  but,  that  which  is  of  as  much  impor- 
tance, what  quantity  of  food  is  to  be  allowed.  This  question  recalls 
the  second  rule  of  Linossier:  whatever  the  diet,  it  should  be  carefully 
seen  to  that  the  quantity  is  never  more  than  moderate. 

Although  a  period  of  fasting  and  subsequently  a  diet  greatly  dimin- 
ished in  quantity  often  serve  best  for  a  short  period  in  great  incom- 
petency of  the  hver,  it  is  necessary  to  remember  that  the  general  nutri- 
tion of  the  body  will  suffer  if  a  proper  standard  of  nourishment  is  not 
soon  resorted  to.  For  this  reason  the  question  of  diet  in  Hver  diseases 
is  a  most  embarrassing  one.  Riibner  states  that  for  an  adult  weighing 
65  kilograms  there  should  be  taken  during  rest  in  bed  1800  calories 
daily;  during  repose,  2100;  in  light  work,  2300;  in  moderate  work, 
2600;  and  at  hard  work,  3100.  Atwater  regards  5700  calories  as  not 
too  much  for  one  engaged  in  severe  muscular  work.  It  will  be  seen 
that  the  least  of  these,  namely,  1800  calories,  that  which  Riibner 
would  allow  during  rest  in  bed,  is  far  in  excess  of  the  diet  that  can  be 
safely  adopted  by  many  patients  suffering  from  severe  hepatic  in- 
sufficiency. Each  case  must  be  a  standard  unto  itself.  In  most 
instances  it  is  best  to  approach  as  nearly  as  possible  the  standard  of 
nutriment  for  a  given  state  of  activity.  If  we  allow  food  in  excess  of 
the  assimilative  power  of  the  organism,  the  patient  will  suffer  from 
toxemia.  If  we  do  not  provide  for  the  needs  of  the  organism,  the  liver 
will  suffer  and  ultimately  undergo  degeneration.  While  the  warning 
not  to  feed  too  much  is  a  rule  of  the  first  importance,  there  should 
follow  after  this  the  warning  that  under-feeding  should  not  be  too  long 
prescribed  because  of  the  loss  of  functional  power  of  the  liver  which 
results  when  its  full  working  power  is  not  called  upon. 

Hepatic  Insufficiency  Relating  to  Nitrogenous  Substances. — Some- 
times patients  seem  to  be  most  easily  disturbed  by  slight  excess  of 
nitrogenous  foods.  In  such  instances  the  patient  should  abstain  from 
animal  proteins  and  attempt  to  supply  any  deficiency  by  vegetable  food 
rich  in  gluten.  Most  patients  are  able  to  take  milk  or  freshly  made 
cottage  cheese.  In  such  patients  the  greatest  attention  should  be 
paid  to  the  gastric  digestion.  Unless  there  is  hyperchlorhydria,  it 
is  well  to  give  hydrochloric  acid  after  meals,  not  alone  for  assistance  to 
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the  gastric  digestion,  but  because  it  is  believed  that  acids  favor  the 
secretions  of  the  duodenum  and  its  accessory  glands;  and  tartaric 
acid  inclosed  in  paraffin  capsules,  thus  passing  the  stomach  unchanged, 
to  be  liberated  in  the  duodenum,  is  held  to  be  of  distinct  benefit  by 
inducing  a  greater  flow  of  secretion. 

Hepatic  Insufficiency  Relating  to  Carbohydrate  Substances. — 
There  is  a  class  of  patients  who  suffer  from  taking  full  amounts  of 
carbohydrates.  They  are  usually  benefited  by  omitting  the  larger 
part  of  such  foods  from  the  dietary  and  by  increasing  the  intake  of 
oxygen  through  insisting  upon  a  more  continuous  outdoor  life. 

Hepatic  Insufficiency  Relating  to  Fat  Substances. — When  fatty 
foods  give  rise  to  symptoms  of  hepatic  disturbance,  it  will  usually  be 
found  that  the  primary  digestion  is  faulty,  and  there  are  likely  to  occur 
disagreeable  eructations  containing  the  fatty  acids;  or  an  excess  of 
fats  may  be  found  in  the  stools.  Under  these  circumstances  fats 
should  be  eliminated  from  the  diet.  When  digestion  improves,  a  little 
cream  or  butter  should  be  first  tried,  then  a  little  boiled  fat  ham,  and 
finally  the  usual  habit  may  be  resumed.  These  rules  will  probably 
prove  sufficient  if  the  general  hygiene  of  the  patient  is  attended  to. 

Hepatic  disturbances  connected  with  over-alimentation  are  easily 
reheved  by  cutting  down  the  diet.  Chittenden  has  taught  us  that  by 
sufficient  mastication  and  an  abundance  of  water  a  man  may  carry  on 
the  ordinary  acti\^ities  without  losing  weight,  even  when  the  amount 
of  food  is  greatly  reduced. 

Hepatic  disturbances  connected  with  anemia  are  more  troublesome. 
It  depends  much  upon  the  form  of  anemia  and  upon  the  accompanying 
degeneration  of  the  liver.  As  to  food,  the  largest  dietary  practicable 
should  be  allowed,  but  it  would  be  a  transgression  if  the  stomach  or 
liver  was  overtaxed.  The  meals  should  be  frequent,  most  carefully 
prepared,  carbonated  or  oxygenated  waters  taken  frequently,  and  a 
life  in  the  open  air  insisted  upon.  Exercises  should  be  moderately  and 
regularly  practised. 

Disturbances  connected  with  fever  result  from  both  the  attending 
hepatic  insufficiency  and  the  excess  of  waste  or  of  toxic  matter  with 
which  the  liver  is  burdened.  The  diet  should  be  digestible,  nutritious, 
not  hkely  to  undergo  putrefactive  changes  in  the  digestive  tract.  A 
diminution  of  toxemia  is  favored  by  colonic  lavage  and  mild  purga- 
tives. Without  our  being  able  to  explain  why,  the  mercurials  are 
often  of  great  service  under  these  circumstances,  apparently  something 
additional  to  the  purgative  action.  Repeated  small  doses  of  calomel, 
or  an  occasional  dose  of  from  0.06  to  0.3  centigram  (gr.  j  to  v)  of 
calomel,  gray  powder,  or  blue  mass,  followed  by  a  sahne,  seem,  for 
some  reason,  to  assist  the  hver  in  its  work.  At  other  times  ricin, 
podophylhn,  rhubarb,  and  sodium  phosphate  have  a  most  beneficial 
effect  upon  the  function  of  the  liver. 

Disturbances  connected  with  excess  of  uric  acid  are  not  to  be 
explained  by  the  action  of  the  hver  alone,  but  also  largely  by  the  state 
of  the  gastro-intestinal  tract.     There  is  no  one  diet  which  is  a  panacea, 
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and  it  must  vary  in  individuals.  As  a  rule,  the  acids  from  certain 
vegetables,  especially  those  containing  large  amounts  of  oxalates, 
should  be  eliminated.  The  same  rule  applies  in  oxaluria;  in  the  latter, 
especially,  sugar  and  the  fruits  should  be  avoided.  It  is  not  now 
possible  to  explain  the  chemistry,  but  in  both  of  these  conditions  benefit 
usually  follows  the  systematic  use  of  alkalies.  Sodium  phosphate  and 
sodium  bicarbonate,  potassium  bicarbonate,  citrate,  or  acetate,  in 
doses  of  from  0.30  to  1.50  centigrams  (gr.  v  to  xv),  well  diluted, 
given  from  two  to  five  times  a  day,  will  be  sufficient.  It  will  often 
be  found  that,  owing  to  idiosyncrasy,  some  special  articles  of  diet 
are  particularly  unfavorable  in  these  cases. 

Disturbances  connected  with  glycosuria  are  sometimes  dependent 
upon  hyperahmentation;  almost  always  upon  overtaxation  of  some 
kind.  The  symptoms  may  be  reheved  by  lessening  the  amount  of 
food,  or  by  drugs  which,  from  experience,  are  found  to  succeed  in 
assisting  hepatic  eKmination.  Among  these,  the  most  important  are 
sodium  salicylate,  aspirin,  mercury,  and  the  purgatives.  The  fre- 
quent drinking  of  carbonated  water  is  essential. 

Disturbances  connected  with  uremia  are  usually  those  of  hepatic 
overtaxation,  but  without  hyperahmentation.  Rehef  follows  a  mer- 
curial repeated  two  or  three  times  a  week,  together  with  saline  pur- 
gatives and  the  taking  of  water  in  abundance.  In  advanced  cases 
the  hver  disturbance  is  often  secondary  to  a  diseased  colon,  but  in 
any  event  colonic  lavage  is  frequently  of  great  use.  This  method  is  at 
times  best  carried  out  by  resorting  to  the  injection,  four  or  five  times 
each  day,  of  relatively  small  amounts  (from  250  to  500  c.c. — Oss  to  Oj) 
of  very  warm  water,  as  practised  at  Plombieres,  in  the  French  Vosges. 

Disturbances  connected  with  phosphaturia  are  very  obscure. 
Phosphaturia  occasionally  alternates  with  oxaluria  without  known 
reason.  Relief  follows  the  general  hygienic  treatment  and  a  course  at 
one  of  the  mineral  springs  such  as  has  been  described. 

In  hyperchlorhydria  and  other  stomach  affections  are  encountered 
transient  or  continued  hepatic  derangements.  In  hyperchlorhydria 
there  is  overstimulation  of  the  upper  intestine  and  Hver,  shortly  to  be 
succeeded  by  constipation  and  symptoms  of  decreased  hepatic  activity. 
In  neglected  cases  the  liver  becomes  shghtly  enlarged,  apparently 
from  congestion.  These  symptoms  are  dissipated  by  a  mercurial, 
followed  by  alkahes  and  salines,  and  may  be  prevented  by  correcting 
the  gastric  disturbance.  On  the  other  hand,  in  h^pochlorhydria, 
owing  to  the  decrease  of  stimulation  to  the  duodenum,  perhaps  from 
insufftcient  secretion,  the  pancreas  and  liver  are  lowered  in  functional 
activity.  The  routine  examination  of  the  stools  will  show  that  the 
intestinal  digestion  is  poor,  and  the  secretion  of  bile  is  usually  defec- 
tive. Almost  every  distinct  stomach  disease  has  its  correlative  in 
disorder  of  the  liver,  and  it  is  impossible  to  consider  the  proper  treat- 
ment of  the  one  without  including  the  other. 

In  diseases  of  the  intestine,  especially  in  stqsis,  such  as  occurs  in 
dilatation  of  the  colon,  in  intestinal  atony,  or  adhesions  from  chronic 
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appendicitis,  there  is  evidence  of  hepatic  irritation,  inadequacy,  and 
often  congestion.  It  is  impracticable  to  deal  with  such  cases  save  by 
proper  treatment  of  the  intestine. 

The  nervous  causes  of  hepatic  derangement  are  difficult  to  measure. 
That  they  exist  there  can  be  no  doubt,  but  they  are  present  in  associa- 
tion with  many  other  derangements.  Thus,  the  circulatory,  genito- 
urinary, and  cutaneous  apparatus  offer  famihar  illustrations.  Quite  as 
important  and  more  immediately  related  are  the  disturbances  of  the 
stomach  and  intestine.  It  is  not  probable  that  a  healthful  action  of 
the  hver  will  take  place  under  severe  nervous  and  psychic  strain,  and 
treatment  should  be  directed  to  securing  mental  calm,  relief  of  brain 
irritation,  sufficient  rest,  recreation,  and  orderly  occupation  of  the 
mind  and  nervous  system  as  the  first  step  in  treat.nent.  In  this  con- 
nection I  must  record  my  firm  conviction  of  the  importance  of  eye- 
strain as  an  etiologic  factor,  and  the  good  results  following  the  proper 
correction  by  carefully  fitted  glasses. 

CONGESTION  OF  THE  LIVER 

Most  functional  disorders  of  the  Hver  are  supposed  to  have  a  close 
relation  to  hepatic  congestion.  It  is  certainly  a  fact  that  when  the 
Hver  is  congested  we  meet  with  the  famihar  group  of  symptoms  which 
are  attributed  to  functional  Hver  disturbances,  and  probably  many 
causes  which  give  rise  to  functional  strain  may  result  in  the  develop- 
ment of  congestion  of  the  Hver.  It  is  a  well-known  fact  that  in  case  of 
overeating  the  Hver  increases  considerably  in  size,  and  it  is  well  known 
that  congestion  follows  the  action  of  certain  poisons  and  infections, 
and,  if  these  influences  continue,  hepatitis  results.  The  most  famihar 
illustration  of  h\'peremia  of  the  Hver  is  found  in  obstruction  to  the  hep- 
atic vein  from  any  cause,  most  commonly  observed  in  cardiac,  pulmon- 
ary, or  other  thoracic  disease  obstructing  the  pulmonary  circulation. 
The  treatment  of  congestion  of  the  liver  must  depend  upon  removal 
of  the  cause.  ReHef  should  be  sought  in  removing  the  various  sources 
of  functional  derangement,  the  correction  of  the  diet,  the  withdrawal 
of  irritating  toxic  substances,  and  the  reestabHshment,  when  possible, 
of  the  circulation  so  that  venous  stasis  of  the  hepatic  vein  may  be 
obviated.  The  most  restricted  diet,  having  in  mind  the  general  con- 
dition of  the  patient,  should  be  practised.  Toxemia  should  be  com- 
bated by  lavage,  colon  flushing,  diuresis  and  diaphoresis,  by  the  em- 
piric use  of  mercury,  saline  or  other  purgatives,  and  possibly  by  the 
employment  of  gastro-intestinal  antiseptics.  It  must  be  confessed 
that  these  drugs,  from  which  so  much  has  been  expected,  usually  result 
in  disappointment.  Thiocol,  ichthyol,  ox-gafl,  the  sulphocarbolates, 
are  among  the  most  useful  drugs,  but  how  much  their  effect  is  anti- 
septic and  antifermentive  is  a  question. 

For  the  treatment  of  congestion  dependent  upon  infections,  the 
method  is  the  same  as  in  the  preceding  conditions,  with,  of  course, 
the  general  treatment  for  the  infection,  as,  for  instance,  quinin  in 
malaria  and  antitoxin  in  diphtheria.     When  an  inflammatory  reaction 

VOL.  Ill— 33 


514  DISEASES   OF    THE   DIGESTIVE    SYSTEM 

results,  or  when  congestion  from  any  cause  persists,  something 
can  be  accomplished  by  external  treatment.  The  appHcation  of 
hot  compresses,  the  use  of  the  hot  affusion  or  douche,  having  in  mind 
the  dilatation  of  the  capillaries  and  therefore  bettering  of  hepatic 
circulation,  are  measures  most  comfortable  to  the  patient.  In  excep- 
tional cases  an  opposite  course  proves  most  satisfactory;  that  is  to 
say,  the  application  of  cold  compresses  or  the  ice-bag,  with  the 
object  of  decreasing  the  blood-supply  to  the  part.  The  latter  course 
is  Hkely  to  be  accompanied  by  decrease  of  functional  activity  of  the 
liver,  but  nevertheless,  when  dealing  with  a  distinct  inflammatory 
process,  some  good  may  be  accompKshed  by  it.  When  there  is  an 
unobstructed  biliary  apparatus,  the  outflow  of  bile  should  be  favored 
by  salicyhc  acid,  sodium  oleate,  and  effervescing  waters,  and  the  in- 
testines should  be  opened  by  sahne  purgatives.  Even  when  the 
hepatic  congestion  is  not  the  immediate  result  of  cardiac  or  pulmonary 
disease,  but  where,  as  the  result  of  general  relaxation,  there  is  found  to 
be  a  low  blood-pressure,  relief  of  hepatic  symptoms  may  follow  the  use 
of  small  doses  of  digitalis.  Large  doses  of  nux  vomica  may  accom- 
plish the  same  end  and  have  an  additional  value  through  stimulation 
of  cerebrospinal  innervation.  A  brief  cold  spinal  douche  is  a  most 
efficient  nerve  stimulant,  and  the  effect  in  some  instances  is  heightened 
by  the  alternating  hot  and  cold  spinal  affusions.  Medical  gymnastics 
offer  an  effectual  means  of  improving  the  general  circulation,  and  thus 
indirectly  assist  that  of  the  abdominal  viscera.  Of  first  importance  is 
systematic  deep  breathing,  which,  in  feeble  patients,  should  always  be 
assisted  by  the  operator.  Trunk  rotation  and  massage  may  be  added. 
In  long-standing  cases,  where  the  vessels  of  the  Hver  are  distended,  and 
where  the  unstriped  muscle-fiber  is  inactive,  relief  sometimes  follows 
hand  vibration  with  gentle  compression  appHed  over  the  region  of  the 
liver,  but  attention  must  be  given  lest  this  method  should  produce 
irritation  and  an  increase  of  the  congestion.  It  should  only  be  prac- 
tised by  a  skilled  operator  under  the  direction  of  a  thoughtful  guide. 
Theoretically,  the  use  of  the  rapidly  interrupted  electric  current  should 
be  of  benefit  in  these  same  cases,  but  reliable  data  on  the  results  have 
not  been  found.  Finally  must  be  mentioned  the  empiric  use  of  iodin. 
This  remedy,  usually  employed  in  the  form  of  the  potassium  salt^ 
when  given  in  large  doses  and  for  a  considerable  period  has  the  effect  of 
decreasing  the  size  of  the  enlarged  liver.  Whether  or  not  it  decreases 
the  functional  power  of  the  liver  remains  to  be  proved,  and  just  how  it 
acts  in  reducing  the  volume  is  not  perfectly  understood.  We  can 
understand  its  action  in  hepatic  syphilis,  but  its  benefit,  although 
more  conspicuous,  is  by  no  means  limited  to  such  cases. 

ANEMIA  OF  THE  LIVER 

The  liver  suffers  in  general  anemia,  whether  from  hemorrhage, 
chlorosis,  pernicious  anemia,  or  anemias  secondary  in  nature,  in  part 
because  of  deficiency  in  quality  and  quantity,  of  blood,  and  in  part 
because  of  the  hemolytic  function  of  the  hver  arid  of  the  overtaxing  of 
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that  function  which  may  result.  In  starvation  the  liver  degenerates 
not  alone  from  the  decKne  in  the  blood,  but  also  from  the  development 
of  abnormal  acids  and  other  toxic  agents.  In  arteriosclerosis  with 
narrowing  of  the  hepatic  artery  the  function  of  the  hver  is  frequently 
depressed  and  the  gland  undergoes  degeneration.  It  is  evident  that 
the  hepatic  blood-supply  can  be  much  decreased  in  case  of  contracting 
perihepatitis.  In  the  treatment  of  conditions  resulting  from  general 
anemia  little  improvement  can  be  expected  save  by  relief  of  the  sys- 
temic condition.  Under  such  circumstances  abundant  feeding  is 
demanded,  but  overfeeding  is  likely  to  induce  gastric  and  intestinal 
indigestion  and  catabohc  disorders  of  the  liver.  Vomiting,  diarrhea, 
and  toxemia  not  infrequently  result  from  the  treatment  of  general 
anemia,  for  which  symptoms  the  liver  must  be  held  indirectly  responsi- 
ble in  not  a  few  instances.  The  treatment  must  depend  upon  care 
in  the  selection  of  the  diet,  in  permitting  the  patient  to  eat  frequently 
and  in  small  amounts,  employing  those  agents  that  assist  the  func- 
tional power  of  the  stomach  and  intestine,  as,  for  instance,  the  simple 
bitters,  the  mineral  acids,  pepsin,  pancreatin,  ox-gall,  and,  when 
possible,  the  animal  gastric  juice.  Attention  must  be  given  to  stim- 
ulating the  general  innervation;  that  is,  to  applying  the  measures 
referred  to  on  p.  514.  Possibly  benefit  may  follow  counter-irritation 
or  hot  fomentations  over  the  hepatic  region,  and,  above  all  things,  in 
prescribing  good  ventilation  or  open-air  hfe. 

ACUTE  NON-SUPPURATIVE  HEPATITIS 

As  a  result  of  septic  and  toxic  causes  of  various  kinds  an  inflamma- 
tory reaction  of  the  liver  is  estabUshed  which,  in  mild  cases,  is  with 
difficulty  differentiated  from  acute  congestion.  As  the  inflammation 
varies  in  cause,  so  it  does  in  the  morbid  changes  which  are  produced  in 
its  course.  It  is  an  affection  commonly  seen  in  the  tropics,  rarely  in 
the  northern  cHmates,  unless  are  included  the  focal  necroses,  as  those 
of  typhoid  fever,  the  milder  cases  of  acute  yellow  atrophy,  and  other 
infections  and  intoxications.  When  the  temperature  is  high,  inflam- 
mation may  be  predicted;  but  when  there  is  but  slight  elevation, 
congestion.  Even  this  rule  fails  in  acute  yellow  atrophy  and  some 
other  conditions. 

The  treatment  is  based  first  upon  removing  the  cause;  second,  in 
relieving  the  local  condition;  third,  in  combating  the  effects  upon 
the  other  viscera.  As  to  the  cause,  colonic  lavage  should  be  practised 
in  case  of  cohtis,  quinin  given  in  malaria,  diuretics  and  diaphoretics 
and  purgatives  in  puerperal  eclampsia,  and  so  on.  As  regards  the 
local  condition,  the  rules  of  treatment  are  like  those  which  apply  in 
acute  hyperemia.  General  depletion  by  purgatives  and,  locally,  wet 
cupping,  or  the  apphcation  of  leeches,  are  of  service.  Just  why  local 
blood-letting  depletes  the  underlying  viscera  may  not  be  explained, 
but  the  practice  is  not  without  benefit.  Direct  withdrawal  of  blood 
through  the  aspirating  needle  sometimes  produces  great  relief,  al- 
though dangerous  hemorrhage  has  sometimes  resulted  from  injury  to 
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the  vena  cava  or  other  large  vessels.  Leeches  applied  to  the  anus  are  an 
old  and  doubtless  useful  practice;  ice  may  be  appHed  over  the  liver  if 
it  proves  comforting  to  the  patient.  In  the  care  of  the  other  viscera  is 
included  the  systemic  treatment;  equalizing  of  the  circulation  by  full 
warm  baths,  lowering  of  cardiac  and  arterial  tension  by  aconite,  com- 
posing the  nervous  system  by  chloral,  reheving  the  digestive  tract  by 
mercurials,  saHnes,  and  other  purgatives,  abstinence  from  food,  and 
colonic  lavage  are  the  measures  most  commonly  employed. 

DEGENERATIONS  RESULTING  FROM  INFECTIONS  AND  INTOXICATIONS 

Degenerations  resulting  from  infections  and  intoxications  are 
numerous  and  not  to  be  classified  here. 

In  general  infections  pathogenic  micro-organisms  may  reach  the 
liver  through  the  hepatic  artery,  or  through  the  portal  vein,  particu- 
larly in  diseases  affecting  the  abdominal  viscera.  The  intoxication 
may  be  general  or  gastro-intestinal  in  origin;  more  often  the  latter. 
In  fact,  most  Hver  diseases  result  from  agents  reaching  it  through  one 
of  these  channels. 

Fatty  degeneration  of  the  liver,  it  is  true,  may  follow  an  imperfect 
oxygen-supply  as  well  as  result  from  the  causes  above  mentioned. 
Excess  in  the  use  of  alcohol,  and  the  introduction  of  poisons  such  as 
phosphorus,  arsenic,  carbolic  acid,  etc.,  and  the  retrograde  changes 
such  as  occur  in  tuberculosis,  the  grave  anemias,  and  other  cachexias, 
are  the  most  important  factors  at  work  in  inducing  true  fatty  degenera- 
tion. The  excessive  accumulation  of  fat  in  the  substance  of  the  hver 
follows  the  taking  of  large  amounts  of  fatty  foods  and  forced  or  vol- 
untary inactivity.  The  course  depends  upon  the  removal  of  the 
cause,  upon  the  character  of  diet,  and  upon  the  extent  of  oxygenation. 
In  those  who  are  victims  of  overindulgence,  improvement  will  readil}' 
follow  from  denying  alcohol  and  fat-making  foods,  limiting  the  patient 
to  proteids  in  moderation,  the  fruits  and  green  vegetables  in  sufficient 
amounts.  An  active  hfe  should  be  gradually  taken  up  when  prac- 
ticable, and  when  not,  massage  and  Swedish  movements  should  be 
substituted.  There  are  no  special  measures  of  treatment  in  the  more 
serious  tv-pes  of  fatty  degeneration  save  those  general  rules  which  ap- 
ply to  the  treatment  of  functional  disturbance  of  the  Hver;  otherwise, 
the  general  habits,  diet,  and  remedies  which  are  found  to  improve  the 
functional  activity  of  the  Hver  may  be  of  some  use  in  relieving  patients 
who  are  victims  of  degeneration.  The  regime  practised  at  Carlsbad, 
Homburg,  Vichy,  and  other  spas  is  attended  by  improvement  when 
the  tissue  change  is  not  too  far  advanced. 

Amyloid  degeneration  of  the  liver  should  be  treated,  first,  by  re- 
moving the  cause;  second,  by  measures  Hkely  to  improve  the  general 
condition  of  the  patient  and  increase  the  functional  activity  of  the  Hver. 
Chronic  suppuration  is  now  less  commonly  responsible  for  amyloid 
changes  o^ving  to  the  prompt  drainage  employed  in  treating  pus  cases. 
Tuberculosis  with  suppuration  continues  to  be  the  most  fruitful  source 
of  the  trouble.     It  is  known  to  follow  late  syphiHs  without  suppuration, 
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and  there  is  some  reason  to  believe  that  it  occasionally  results  from 
dysentery,  gastric  ulcer,  chronic  cachexias,  and,  possibly,  malaria  and 
some  of  the  chronic  intoxications.  As  the  removal  of  the  cause,  when 
practicable,  is  of  first  importance,  accumulations  of  pus  should  be 
drained,  dead  bones  removed,  and  syphilis  thoroughly  treated  by 
mercury  and  iodin.  Potassium  iodid  should  be  used  with  caution 
when  the  kidneys  are  also  involved  in  amyloid  disease.  These  reme- 
dies are  powerless  to  affect  the  amyloid  tissue,  but  are  used  to  prevent 
an  advance  of  the  disease.  An  open-air  hfe  and  a  diet  rich  in  nitro- 
genous foods  are  advised;  also  the  taking  of  iron,  arsenic,  and  the 
bitter  tonics.  The  diarrhea  which  occasionally  develops  is  intractable, 
and  for  that  reason,  in  case  of  constipation,  care  must  be  observed  in 
the  use  of  laxatives. 

Pigmentary  degeneration  of  the  liver  occurs  in  rare  cases  of  anthra- 
cosis;  more  often  in  chronic  malaria  with  deposit  of  blood-pigment  in 
the  degenerated  hver-cells  and  also  in  hemochromatosis.  In  malarial 
cases  the  patient  should  be  treated  for  the  removal  of  the  exciting 
cause;  hence  quinin,  arsenic,  change  of  chmate,  and  special  attention 
to  nutrition  should  be  successful  in  preventing  the  further  development 
of  hepatic  trouble.  Not  infrequently  the  hver  remains  incompetent, 
so  that  the  course  recommended  in  functional  insufficiency  becomes 
necessary.  The  nature  of  hemochromatosis  is  not  well  understood, 
and  as  the  hepatic  change  is  associated  with  a  similar  process  in  the 
spleen  and  pancreas,  with  iron-free  pigmentation  of  the  skin  and  other 
tissues,  it  is  apparent  that  the  process  is  a  systemic  one.  The  diabete 
bronze  of  Hanot  and  other  French  writers  appears  to  be  a  later  develop- 
ment of  the  affection  with  marked  pancreatic  changes.  The  treat- 
ment is  empiric  and  symptomatic,  except  so  far  as  related  to  those  cases 
associated  with  diabetes.  When  glycosuria  develops,  it  calls  for  the 
dietetic  and  other  methods  of  treatment  usual  in  diabetes. 

Leukemic  Degeneration  of  the  Liver. — The  treatment  may  be  dis- 
missed by  saying  that  it  is  that  of  leukemia.  The  administration  of 
arsenic,  especially  h>^odermatically,  in  the  form  of  cacodylate  of  soda 
(0.30  to  0.60 — gr.  V  to  x)  or  atoxyl  (10  per  cent,  solution,  0.30  to  0.60 — 
111^  V  to  x),  is  to  be  ad\dsed.  At  least  temporary  benefit  follows  the 
cautious  appHcation  of  the  Rontgen  rays,  not  only  over  the  region  of 
the  liver,  but  over  the  spleen  and  other  regions  especially  involved. 

Acute  yellow  atrophy  of  the  liver,  generally  regarded  as  a  fatal 
disease  of  toxic  or  infective  origin  and  great  rarity,  has' of  late  attracted 
unusual  attention.  It  is  found  that  some  cases  die  with  only  a  faint 
icterus  and  without  marked  decrease  in  the  size  of  the  liver.  It  affects 
a  wide  variet}^  of  tissues,  including  the  brain.  It  usually  begins  as  a 
mild  jaundice  and  ends  as  icterus  gravis.  There  are  reasons  to  be- 
lieve, from  subsequent  postmortem  findings,  that  some  cases  end 
favorably,  although  the  question  remains  in  doubt.  It  is  known  that 
some  cases  presenting  the  symptoms  of  intense  intoxication  resembling 
deep  uremia  are  proved  at  autopsy  to  be  really  instances  of  atypical 
acute  yellow  atrophy.   Aside  from  empiric  and  symptomatic  measures, 
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the  best  treatment  known  is  that  directed  against  acidosis  and  other 
grave  autointoxication.  This  includes  a  thorough  emptying  of  the 
intestine,  colonic  lavage,  intravenous  and  subcutaneous  normal  saline 
and  alkaline  injections,  sweating,  and  inhalations  of  oxygen  gas. 
Vomiting  should  be  controlled  by  gastric  lavage  and  rectal  alimentation 
should  be  resorted  to. 

ABSCESS  OF  THE  LIVER 

The  course  of  acute  hepatitis  depends  somewhat  upon  whether  it  is 
the  result  of,  first,  dysentery,  including  amebic  infection;  second,  of 
septic  infection  of  the  digestive  tract  other  than  dysentery;  third,  of 
infection  of  the  biliary  tract;  and  fourth,  of  general  infection. 

Abscesses  resulting  from  acute  hepatitis  may  be  single  or  multiple, 
large  or  small,  and  all  are  susceptible  of  the  compHcation  of  rupture, 
either  externally  or  internally;  that  is  to  say,  through  the  abdominal 
wall,  into  the  abdominal  cavity,  or  through  the  diaphragm.  When 
acute  hepatitis  has  progressed  to  the  stage  of  abscess  formation,  the 
treatment  becomes,  of  course,  strictly  surgical.  The  medicinal  treat- 
ment is,  however,  undoubtedly  of  service  in  the  non-suppurative 
stage  of  acute  hepatitis,  for  by  increasing  the  resisting  power  of  the 
organ  it  may  be  possible  under  favorable  conditions  to  abort  suppura- 
tion. 

We  may  attempt  to  improve  the  general  circulation  through  the 
liver,  and  thus,  by  increasing  the  blood-supply,  raise  the  resistance  of 
the  part.  This  is  best  accomplished  by  the  application  of  hot  fomenta- 
tions. On  the  other  hand,  the  hyperemia  of  the  liver  may  be  reheved 
by  appHcations  of  cold  or  by  local  blood-letting,  either  by  means  of  the 
wet  cups  or  leeches  applied  over  the  hepatic  region ;  and  the  result  is 
favored  and  the  tension  of  the  organ  is  relieved  by  the  use  of  purgatives. 
When  it  is  possible  to  discover  the  nature  of  the  infection,  the  immu- 
nity may  be  increased  by  suitable  opsonic  treatment,  and  at  times 
by  the  introduction  of  an  antistreptococcus  serum.  Coincidently  it 
would  be  advisable  to  administer  nuclein.  This  may  be  done  by  the 
internal  administration  of  brewer's  yeast  (fresh),  in  tablespoonful 
doses,  two  or  three  times  a  day.  Some  years  ago  it  was  believed  that 
septic  cases  might  be  advantageously  treated  by  intravenous  injections 
of  collargol  in  doses  of  0.5  to  i  c.c.  Too  much  was  expected  of  this 
method,  and  it  therefore  fell  into  disuse,  but  it  cannot  be  said  that  it 
is  entirely  without  value.  Cases  of  amebic  abscess  of  the  liver  some- 
times end  favorably  without  operative  procedure  as  the  result  of  ex- 
tension through  the  diaphragm  and  a  subsequent  discharge  through  the 
respiratory  tract.  I  have  seen  several  cases  of  this  sort  showing  the 
characteristic  ''anchovy  sauce"  expectoration,  and  some  of  them 
made  a  perfect  recovery.  The  treatment  should  include  a  liberal  diet, 
with  due  regard  to  the  primary  digestion,  while  requiring  the  patient 
to  keep  at  rest  and  to  live  in  the  open  air,  according  to  the  established 
method  of  deahng  with  cases  of  pulmonary  tuberculosis.  When 
treating  cases  of  acute  dysentery,  it  should  be  borne  in  mind  that  by 
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the  proper  administration  of  ipecacuanha,  and  by  the  skilful  employ- 
ment of  colonic  irrigation,  the  disease  may  be  shortened  in  its  course 
and  the  hepatic  involvement  may  thus  be  aborted.  When  patients 
who  suffer  from  dysentery,  or  from  general  infection,  present  evidence 
of  congestion  or  inflammation  of  the  liver,  it  is  wise  at  once  to  begin  the 
abortive  measures  of  treatment  mentioned. 

CHRONIC  INTERSTITIAL  HEPATITIS— CIRRHOSIS  OF  THE  LIVER 

Of  the  various  forms  of  hepatic  cirrhosis  there  is  one  condition  in 
common,  that  is,  the  degeneration  of  the  parenchyma  and  its  replace- 
ment by  ingrowing  connective  tissue.  The  peculiarities  in  the  dis- 
tribution of  this  connective  tissue  give  in  part  the  ground  for  the  ana- 
tomic classifications.  In  some  respects  it  is  convenient  to  estabhsh  a 
classification  based  on  etiology,  but  neither  method  is  altogether 
satisfactory.  It  is  common  to  find  a  confusion  of  morbid  structural 
changes  which  renders  it  diflicult  to  classify  anatomically  a  given  case. 
There  are,  however,  certain  distinct  types  of  cirrhosis  generally  recog- 
nized, as  follows: 

First,  the  atrophic  or  multilobular  form,  the  so-called  hobnail  liver, 
in  which  the  organ  is  frequently  diminished  in  size,  often  associated 
with  marked  fatty  degeneration,  in  which  ascites  develops,  and  in 
which  jaundice  is  ordinarily  absent. 

Second,  the  hypertrophic,  or  unilobular  cirrhosis,  sometimes  called 
biliary  cirrhosis,  in  which  the  organ  is  often  enlarged,  with  inflamma- 
tion of  the  minute  bile-ducts,  not  infrequently  complicated  by  a  multi- 
lobular cirrhosis.     There  are  several  forms  of  this  type  of  the  disease. 

Third,  Hanot's  cirrhosis,  apparently  a  distinct  variety  of  the  bihary 
type,  associated  with  enlarged  spleen,  slowly  increasing  jaundice,  often 
slight  in  degree,  absence  of  ascites,  the  presence  of  temperature  and 
gastro-intestinal  complications,  and  having  a  slow  evolution. 

Fourth,  cirrhosis  due  to  stasis  in  the  hepatic  veins — the  liver  of 
chronic  congestion,  or  the  so-called  nutmeg  Hver.  The  organ  is  en- 
larged, pigmented,  shows  marked  fatty  changes,  is  often  accompanied 
by  moderate  cholangitis,  and,  therefore,  jaundice.  Ascites  appears, 
following  in  the  train  of  portal  obstruction. 

Fifth,  from  perihepatitis  with  extension  through  GHsson's  capsule; 
often,  as  shown  by  Kelly,  forming  a  part  of  a  multiple  serositis,  and 
often  tubercular  in  origin,  sometimes  resulting  from  syphihs,  at  times 
of  unknown  etiology. 

Alcohol  plays  an  important  but  undetermined  part  in  the  etiology 
of  hepatic  cirrhosis.  This  is  especially  true  of  the  multilobular  and 
unilobular  forms,  but  it  is  known  that  many  cases  develop  in  abstainers 
from  alcohol;  the  disease  apparently  depending  upon  the  presence  of 
some  other  intoxicant.  The  gastro-intestinal  tract  is  thought  to 
harbor  the  agents  which  produce  these  toxic  substances,  be  they 
chemical  or  bacterial.  Micro-organisms  may  have  a  direct  effect  in 
producing  a  chronic  hepatitis,  or  an  indirect  effect  in  the  production  of 
toxic  substances  which  induce  the  morbid  change.     Arteriosclerosis 
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proves  a  contributing  factor  through  limiting  the  supply  of  oxygenated 
blood,  and  a  like  result  may  follow  passive  venous  congestion  from 
chronic  thoracic  disease.  Those  influences  which  lead  to  the  on- 
coming cholangitis  are  to  be  counted.  Finally,  must  be  included  those 
factors  which  produce  perihepatitis. 

It  is  not  difficult  to  construct  a  rule  of  living  which  would  prevent 
the  development  of  certain  types  of  cirrhosis  of  the  liver.  One  may 
even  provide  a  regimen  which  will  prevent  the  advance  of  the  disease 
when  it  is  once  estabHshed;  but  it  is  hopeless  to  expect  that  any  treat- 
ment will  cure  an  affection  which  includes  the  destruction  of  the  pa- 
renchyma of  the  liver  and  its  replacement  by  comparatively  function- 
less  tissue.  It  is  true  that  cirrhosis  sometimes  appears  in  those  who 
apparently  lead  hygienic  lives — cases  in  which  the  disease  follows  the 
infections,  or  in  which  intoxication  arises  from  unknown  and  unsus- 
pected sources.  It  is  apparent  that  the  intemperate  use  of  alcohol, 
especially  the  unripened  and  poorly  made  distilled  Uquors,  is  injurious; 
wines,  according  to  Lancereau,  are  more  harmful  when  made  artificially 
dry  by  the  use  of  plaster-of-Paris;  even  beer  at  least  predisposes  to  the 
affection. 

It  will  thus  be  seen  that  in  the  treatment  of  hepatic  cirrhosis  alcohol 
should  be  forbidden,  together  with  those  condiments,  spices,  and 
savors  used  in  preparing  rich  foods  and  known  to  be  overstimulating 
to  the  Kver.  The  primary  digestion  should  be  kept  in  the  best  possible 
condition  and  should  not  be  overtaxed  by  unwholesome  foods  nor 
by  overeating.  Functional  and  other  diseases  of  the  stomach  and 
intestine  should  be  treated  according  to  approved  methods.  The 
bacterial  growth  in  the  intestine  should  be  minimized  by  the  occasional 
use  of  calomel,  gray  powder,  or  proto-iodid  of  mercury,  and  the  fre- 
quent employment  of  purgative  mineral  waters.  Besides  this  the 
colon  should  be  cleansed  frequently  by  colonic  lavage  with  harmless 
antiseptic  solutions.  For  this  purpose  one  may  use  boric  acid  4  c.c. 
(5j),  ichthyol  4  c.c.  (5j),  thiol  4  c.c.  (5j),  or  potassium  perman- 
ganate I  c.c.  (gr.  xv)  to  the  liter  (Oij).  These  solutions  should  be 
hot  and  from  2  to  3  liters  introduced  at  one  time,  so  as  moderately  to 
distend  the  colon.  While  only  mildly  antiseptic,  these  solutions  have 
a  soothing  and  wholesome  effect  upon  the  mucous  membrane  of  the 
part.  The  cirrhotic  liver  is  always  incompetent,  and  the  extent  of 
physiologic  strain  to  which  it  can  be  safely  subjected  is  there- 
fore limited.  This  statement  apphes  to  the  general  activity  of 
the  patient  as  well  as  to  the  diet  allowed  him.  Only  moderate 
benefit  can  be  expected  from  any  method  of  treatment,  and  the 
resulting  improvement  will  shrink  in  proportion  as  the  disease  of 
the  liver  advances.  The  general  rules  of  management  in  cirrhosis 
are  like  those  advised  in  the  treatment  of  hepatic  inadequacy  (page 
505)  of  functional  origin.  If  good  is  found  to  result  from  opotherapy, 
it  should  be  in  cases  of  this  sort. 

Opotherapy. — According  to  reports,  a  distinct  advantage  is  gained 
by  introducing,  per  rectum,  30  to  6o^c.c.  ( 3  j  to  gij)  of  finely  macerated 
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pork  liver  from  recently  killed  animals.  The  glycerin  extract  may  be 
used  instead  of  the  fresh  gland.  Personal  experience  with  this  treat- 
ment is  inconclusive,  and  it  can  hardly  be  said  to  have  become  well 
estabhshed  as  a  therapeutic  measure,  although  it  holds  some  promise. 
Opotherapy  has  met,  in  France,  with  considerable  success.  J.  Teissier, 
Gilbert  and  Canot,  and  others  regard  the  method  as  of  real  value.  The 
Hver  of  animals  is  dried,  powdered,  and  administered  in  milk,  either 
by  the  stomach  or  per  rectum.  In  bihary  cirrhosis  some  measures 
must  be  adopted  for  the  relief  of  symptoms  induced  by  the  accompany- 
ing jaundice. 

Ascites  is  often  related  to  the  late  stages  of  hepatic  cirrhosis,  but 
it  occasionally  fails  to  appear  because  of  abundant  anastomosis  of  the 
portal  wdth  the  systemic  veins.  The  symptom  may  be  produced  with 
little  or  no  cirrhosis  of  the  liver,  in  which  case  it  may  result  from  ca- 
chexia, portal  compression,  peritonitis  (general  or  circumscribed),  peri- 
hepatitis, syphiKs,  cancer,  or  other  tumors  of  the  abdomen,  or  as  a 
step  in  general  anasarca.  The  accumulated  fluid  may  result  from 
either  exudation  or  transudation  and  sometimes  from  both.  In  cir- 
rhosis of  the  liver,  as  in  other  forms  of  portal  stoppage,  the  mechanical 
obstruction  is  the  most  important  factor,  but  with  this  is  often  as- 
sociated a  pathologic  state  of  the  peritoneum  which  interrupts  ab- 
sorption. In  a  proportion  of  cases  a  low  grade  of  peritonitis  is  a 
contributing  factor,  as  in  syphilitic  and  other  forms  of  perihepatitis, 
in  cancer,  and  in  various  abdominal  tumors.  Treatment  by  drugs  is 
unsatisfactory  in  those  cases  in  which  mechanical  obstruction  exists; 
also,  of  course,  in  mahgnancy  and  other  inoperable  growths.  On  the 
other  hand,  in  some  forms  of  cachexia,  or  in  chronic  congestion  from 
thoracic  disease  and  in  syphilis,  drugs  may  accomphsh  much  good.  In 
any  case  of  ascites  it  is  well  to  be  sure  that  the  systemic  circulation  is 
free  and  the  blood-pressure  at  the  proper  standard.  If  necessary, 
digitalis,  strychnin,  or  other  cardiac  stimulants  should  be  administered; 
also  massage  and  superficial  friction,  brine  baths,  and  other  measures 
to  improve  capillary  circulation  should  be  employed.  When  there  are 
cardiac  and  renal  complications,  benefit  somxctimes  follows  carefully 
regulated  purgation  together  with  diaphoresis  and  diuresis.  In  as- 
cites connected  with  chronic  congestion  of  the  hver,  pil.  hydrarg.,  60 
c.c.  (gr.  x),  followed  by  a  full  dose  of  the  magnesium  sulphate,  some- 
times has  the  effect  of  greatly  increasing  the  output  of  water,  and  thus 
reheves  the  dropsy.  The  hydragog  purgatives,  hke  elaterium  (elaterin), 
from  0.00324  to  0.0081  gram,  may  be  used  guardedly,  and  apocynum 
in  doses  of  5  drops  of  the  fluidextract,  three  or  four  times  a  day,  is 
sometimes  very  efficient  through  its  action  as  both  a  purgative  and 
diuretic.  In  all  syphihtic  cases  iodids  and  mercury  must  be  used  in 
addition  to  other  treatment.  When  the  obstruction  is  from  hepatic 
cirrhosis,  medicinal  measures  are  of  httle  value;  and  when  the  fluid 
accumulates  so  much  as  to  embarrass  the  function  of  the  abdominal 
and  thoracic  organs,  it  should  be  drawn  off  through  a  trocar.  Many 
years  ago  Flint  taught  that  it  was  good  practice  to  tap  early  and 
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repeatedly,  and  this  view  is  now  generally  adopted.  One  case  I  tapped 
at  intervals  of  three  weeks  during  a  period  of  more  than  two  years 
without  apparent  injury,  and  this  in  a  case  which  failed  to  be  benefited 
by  a  successfully  performed  Talma's  operation.  Faradization  of  the 
abdomen  has  been  advised,  and  of  late  the  introduction  of  sterilized 
oxygen  following  the  withdrawal  of  fluid  has  been  recommended,  but 
neither  of  these  measures  has  achieved  a  reputation. 

Although  most  writers  agree  with  RoUeston  that  the  prognosis  is 
bad  in  cirrhosis  of  the  Hver,  since  the  disease  is  incurable,  we  should 
not  forget  that  in  a  small  minority  of  cases  the  patients  recover,  so 
far  as  symptoms  are  concerned.  This  point  is  insisted  upon  by  De- 
bove,  who  shows  that  although  m  these  cases  the  liver  remains  per- 
manently sclerosed,  yet  there  is  a  sufi&cient  amount  of  functioning 
parenchyma  to  permit  the  patient  to  escape  the  ordinary  symptoms  of 
hepatic  cirrhosis.  Such  fortunate  patients  must,  of  course,  consent  to 
Hve  within  relatively  narrow  limitations.  When  the  disease  comes  to 
a  standstill,  a  careful  investigation  of  the  metaboKsm  should  be  under- 
taken so  as  to  discover  a  diet  which  may  be  safely  followed.  That  is 
to  say,  we  should  find  the  relative  proportion  of  proteids,  carbohy- 
drates, and  fats  which  the  patient  may  ingest  with  safety.  Having 
ascertained  these  facts,  and  having  in  mind  the  number  of  calories 
that  must  be  assimilated  to  maintain  the  body-weight,  it  will  become 
comparatively  easy  to  prescribe  the  amount  of  physical  or  mental 
activity  which  a  patient  may  take  without  danger. 

SYPHILIS  OF  THE  LIVER 

In  the  early  stages  of  syphiHs  the  liver  is  not  infrequently  found 
large  and  tender,  the  result  of  congestion  and  swelling  of  the  paren- 
chyma. The  organ  undergoes  functional  depression,  the  amount  of 
bile  discharged  is  lessened,  and  occasionally  a  slight  icterus  is  observed. 
It  is  in  the  later  stages  of  the  disease,  however,  sometimes  years  after 
the  initial  lesion,  that  important  visceral  lesions  develop,  among  which 
hepatitis  is  to  be  counted.  In  many  instances  cases  closely  resemble 
those  of  hypertrophic  cirrhosis;  that  is  to  say,  together  with  a  large 
liver  occur  jaundice,  ascites,  and  metaboHc  disturbance.  In  other 
cases  the  organ  is  deformed  from  perihepatitis  and  involvement  of 
the  capsule  of  Ghsson.  Irregularities  from  deep  scars,  secondary  to 
gummata,  may  be  felt  on  palpation;  occasionally  the  most  striking 
feature  is  the  enormous  size  of  the  liver.  These  cases  should  be  treated 
by  inunctions  of  mercury,  and  large  doses  of  potassium  iodid,  long 
continued,  possibly  by  ''Salvarsan,"  together  with  such  general  man- 
agement as  is  required  by  any  insufficient  liver.  It  is  emphasized  that 
the  specific  treatment  should  be  thoroughgoing. 

Unquestionably  not  a  few  patients  who  are  the  victims  of  late 
syphilis  are  believed  to  be  suffering  from  cirrhosis  of  the  liver,  and 
hence  they  miss  the  opportunity  of  recovery  that  proper  diagnosis 
and  treatment  would  offer.  It  is  a  very  remajkable  fact  that  the 
liver  may  be  most  extensively  involved  with  what  at  first  thought 
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would  appear  to  be  a  hopeless  disease,  and  yet  under  sufficiently  vigor- 
ous treatment  may  so  improve  that,  after  a  few  months,  the  organs 
show  practically  no  evidence  of  disease  upon  the  most  careful  physical 
examination.  Likewise  the  function  of  the  organ  may  be  largely  re- 
stored. 

JAUNDICE 

Jaundice  must  be  considered  merely  as  an  important  symptom. 
It  may  arise  from  disease  of  the  liver  or  its  appendages,  and  from 
hemolysis;  such  are  the  cases  of  so-called  hematogenous  jaundice. 
There  is  good  reason  for  beheving  that  in  the  latter  the  jaundice 
is  sometimes  really  associated  with  disease  of  the  liver  and  bile-ducts. 
Instances  of  this  occur  in  extensive  extravasation  of  blood  and  in 
certain  toxic  conditions  which  excite  hemolysis.  Jaundice  sometimes 
follows  intense  emotional  excitement;  it  may  result  from  starva- 
tion; at  times  it  accompanies  menstrual  disturbance;  it  frequently 
follows  extensive  burns  of  the  integument;  but  in  none  of  the 
above  instances  are  we  quite  satisfied  as  to  the  precise  steps  of  the 
pathology.  Polycholia  was  once  beheved  to  account  for  jaundice 
accompanied  by  the  appearance  of  bile-pigment  in  the  stools,  but  this 
is  a  misconception.  Sometimes,  it  is  true,  jaundice  is  associated  with 
an  excessive  discharge  of  bile-pigment  in  the  stools,  but  at  the  same 
time  the  amount  of  bile  salts  may  be  greatly  reduced,  circumstances 
which  may  follow  an  obstruction  in  some  important  biliary  duct  while 
others  remain  patulous.  When  the  jaundice  is  very  shght,  the  skin 
may  show  a  faint  tint  without  a  noticeable  appearance  of  the  pigment 
in  the  urine.  It  has  been  shown  that  bile  is  only  formed  in  the  paren- 
chyma of  the  Hver,  so  it  is  clear  that  jaundice  results  either  from  disease 
within  the  liver  or  from  obstruction  to  the  outflow  of  bile  through  the 
bihary  ducts. 

Jaundice  in  the  new-bom  may  be  septic  in  nature,  due  to  umbihcal 
infection,  or  may  result  from  the  various  factors  active  in  producing 
the  symptom  during  the  other  periods  of  Kfe.  Not  infrequently  these 
cases  are  associated  with  marked  hemolysis,  at  other  times  with  mild 
infection  of  the  bile-ducts.  A  shght  cholangitis  is  the  most  common 
cause  of  the  disturbance,  as  in  Winckel's  disease,  and  may  be  general, 
or  limited  only  to  certain  tracts  of  the  system  of  the  bihary  ducts,  and 
is  often  associated  with  a  duodenitis.  The  Hght  forms  of  epidemic 
jaundice  are  usually  of  this  kind,  and  the  more  severe  type  of  infective 
jaundice,  known  as  Weil's  disease,  which  occurs  either  as  sporadic  cases 
or  in  epidemics,  is  associated  with  cholangitis. 

Icterus  gravis  should  not  be  regarded  as  a  specific  disease,  but  as  a 
term  applied  generally  to  severe  t>^es  of  toxemic  jaundice,  and  is  to 
be  distinguished  from  the  special  disease  known  as  acute  yellow  atrophy 
of  the  hver.  As  has  been  stated,  death  may  occur  in  the  latter  with 
but  shght  appearance  of  jaundice,  although,  as  a  rule,  the  icterus  is 
intense  and  the  obstruction  in  the  small  bile-radicals  almost  complete. 
Jaundice  is  a  frequent  accompaniment  of  cholehthiasis,  but,  on  the 
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Other  hand,  there  may  be  serious  disease  of  the  gall-bladder,  with  so 
Uttle  disturbance  of  the  liver  or  hepatic  duct  that  jaundice  is  entirely 
absent.  When  jaundice  depends  on  cholangitis  associated  with  gastro- 
duodenitis,  the  latter  condition  should  receive  special  attention. 
The  bowels  should  be  opened  with  an  alkaHne  saline  water  Hke  Carls- 
bad, or  by  sulphate  of  magnesia  dissolved  in  a  large  quantity  of  hot 
water.  This  is  better  tolerated  by  the  stomach  if  a  spoonful  of  milk 
of  magnesia  is  stirred  in  the  solution.  Comfort  is  obtained  by  gastric 
lavage  followed  by  a  bismuth  mixture;  small  doses  of  ichthyol  are 
useful,  and  if  the  gastric  juice  is  strong,  the  acidity  should  be  reduced 
by  copious  drafts  of  alkahne  water,  reinforced  by  the  light  carbonate 
or  the  milk  of  magnesia.  Sodium  phosphate  may  be  given  each  morn- 
ing to  continue  the  relaxation  of  the  bowels.  The  diet  should  be 
greatly  restricted,  fluid  in  character,  and  unstimulating.  For  this 
purpose  gruels,  the  purees,  and  milk  with  Vichy  water  should  be 
selected.  The  patient  should  be  kept  at  rest  and,  with  convalescence, 
the  usual  diet  should  be  gradually  resumed,  care  being  taken  not  to 
overtax  the  digestion.  In  the  jaundice  accompan3ing  cholecystitis 
and  cholehthiasis  with  cholangitis,  the  treatment  embraces  that  suit- 
able to  these  affections.  When  jaundice  accompanies  toxic  or  infective 
disease  of  the  liver,  the  attempt  must  be  made  to  remove  the  cause 
when  possible;  and  here  much  attention  must  be  given  lest  the  liver 
is  overtaxed.  The  diet  must  be  of  the  hghtest  character,  the  ten- 
denc}'  toward  intestinal  stasis  removed,  and  colonic  lavage  is  indicated. 
Following  large  extravasation  of  blood  or  in  conditions  accompanied 
by  marked  hemolysis  there  may  result  an  increased  \-iscidity  of  the 
bile,  which  of  itself  tends  to  produce  obstruction.  This  condition, 
with  catarrh  of  the  smaller  bile-ducts,  exists  in  some  of  the  inflamma- 
tory conditions  of  the  liver.  Under  such  circumstances  the  treatment 
of  the  jaundice  should  include  measures  which  tend  to  dilute  and  in- 
crease the  outflow  of  the  viscid  bile.  That  is  to  say,  water  should  be 
given  in  large  amounts,  aspirin  and  the  sodium  oleate  given  in  small 
doses  regularly,  a  mercurial  followed  by  a  sahne  should  be  adminis- 
tered every  two  or  three  days,  and  the  alkahne  purgative  waters  taken 
in  large  amounts  very  early  in  the  morning.  Hathorne  or  Vichy  water 
among  the  milder  waters,  Carlsbad,  Friedrichshall.  or  others  of  the 
more  actively  purgative,  are  to  be  selected  according  to  the  laxative 
action  required.  The  hot  wet  compress  or  the  hot  affusion  over  the 
region  of  the  Hver,  and  other  measures  which  are  directed  toward  the 
relief  of  the  underlying  condition,  have  a  favorable  effect  upon  the 
jaundice.  Enteroclysis  is  of  use  in  increasing  the  water  in  the  blood, 
and  if  the  jaundice  is  intense  and  threatens  to  assume  a  grave  type, 
the  subcutaneous  injections  of  normal  saHne  solution,  repeated  daily, 
may  assist  in  lessening  the  intoxication,  in  part  through  the  increased 
diuresis  which  it  induces.  The  full  hot  or  steam  baths  which  are 
advisable  to  assist  in  unloading  the  skin  are  sometimes  useful  in  re- 
lieving itching.  Occasionally  hot  baths  increase. the  latter  symptom; 
then,  for  the  comfort  of  the  patient,  a  calamin  wash  may  be  apphed. 
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If  this  fails,  one  may  try  sponging  with  dilute  aromatic  vinegar;  or 
^vith  a  solution  of  menthol  (0.60  gm. — gr.  x)  in  dilute  alcohol  and  water 
(each  15  c.c. —  3iv),  or  with  resorcin  (i  gm. — gr.  xv),  boroglycerid 
(2  gm.),  and  brandy  (30  gm. —  §j). 

Constipation  sometimes  occasions  much  inconvenience  in  jaundice, 
and  when  not  relieved  by  the  simple  measures  hitherto  mentioned,  it  is 
well  to  use  one  of  the  stronger  saHne  purgative  waters,  hke  Hunyadi, 
Villa  Cobras,  or  Abilena.  If  the  saHnes  are  ineffectual,  such  vegetable 
remedies  as  cascara  with  a  little  nux  vomica  may  be  tried,  or  a  com- 
bination of  colocynth  compound  (0.12  to  0.30  gm. — gr.  ij  to  gr.  v)  and 
extract  of  physostigma  (0.015  to  gr.  ]/i).  The  latter  drug  is  of  use  in 
stimulating  peristalsis,  and  is  often  successful  when  the  colon  is  in  a 
state  of  atony.  Inspissated  ox-gall  in  doses  of  0.06  to  0.12  gm.  (gr. 
j  to  ij)  may  be  used  with  any  of  these.  Diarrhea,  although  rarely 
present,  is  sometimes  troublesome,  and  depends  upon  a  putrefactive 
decomposition  of  the  intestinal  contents,  arising  from  a  lack  of  bihary 
salts.  Under  these  circumstances  intestinal  antiseptics  are  useful, 
such  as  salol,  beta-naphthol,  beta-naphthol-bismuth,  sulpho-carbolate 
of  soda,  or  the  saUcylate  of  bismuth.  The  glycocholate  of  soda  or  the 
equivalent  of  inspissated  ox-gall  sometimes  produces  good  results.  In 
other  instances  greater  relief  follows  the  washing  of  the  colon  with  an 
antiseptic  solution,  to  which  astringents  may,  if  necessary,  be  added. 
These  measures  are  also  useful  in  controlHng  the  flatulence  which  is 
often  an  annoying  symptom.  Insomnia  may  result  from  the  pruritus, 
or,  again,  from  the  more  direct  effect  of  the  intoxicants  upon  the  brain. 
More  often  there  is  hebetude  and  somnolence.  It  is  best  to  avoid 
opium  as  a  remedy  for  insomnia,  using  in  place  chloral,  chloralamid, 
amylene  hydrate,  or  the  bromids.  These  same  remedies  are  often  use- 
ful in  overcoming  the  headache  of  jaundice,  but  occasionally  it  is  wise 
to  use  small  doses  of  antipyrin,  w^hich  may  well  be  combined  with  mono- 
bromated camphor  and  caff'ein.  If  the  stomach  is  intolerant  and  the 
bromids  are  called  for,  it  is  advised  to  use  the  strontium  salts  in 
preference  to  the  other. 

Icterus  gravis,  from  its  accompanying  serious  intoxication,  disturbs 
the  cerebrospinal,  circulatory,  and  urinary  apparatus.  Chloral,  chlo- 
ralamid, antipyrin,  lactophenin,  and  rarely  opium  may  be  demanded  to 
quiet  the  cerebrum,  but  the  danger  of  coma  must  be  borne  in  mind. 
Nux  vomica,  camphor,  or  ether  may  be  needed  to  support  the  circula- 
tion, and  calomel,  diuretin,  or  juniper  may  be  required  as  diuretics. 
In  all  cases  of  jaundice,  especially  in  the  more  toxic  types,  the  kidneys 
are  affected  unfavorably. 

Weil's  disease  should  be  treated  after  the  manner  of  enteric  fever. 
The  hot  bath  is  indicated  for  reheving  nervous  symptoms,  but  the 
tepid  or  even  cold  tub  baths  are  not  only  useful  in  reheving  temperature, 
but  also  improve  the  general  condition  of  the  patient.  Colonic  lavage 
is  especially  called  for  and  the  subcutaneous  injections  of  a  normal 
sahne  solution  have  proved  of  distinct  benefit. 
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DISEASES  OF  THE  BILE-PASSAGES 

In  cholangitis  there  is  inflammation  of  the  Hning  mucous  membrane 
of  the  bihary  passages  which  may  involve  both  large  and  small  ducts, 
or  may  be  Umited  to  certain  regions  of  the  biliary  tract.  Sometimes 
it  is  associated  with  cholecystitis,  but  not  necessarily  so.  The  char- 
acter of  the  disease  depends  upon  the  nature  of  the  infection  and  the 
resisting  power  of  the  patient.  While  at  times  it  is  mild  in  degree, 
producing  only  moderate  sweUing  and  occlusion  of  a  small  proportion 
of  the  bihary  radicals,  at  other  times  it  is  intense  and  purulent  in 
character,  leading  to  multiple  abscess  formation.  Between  these 
extremes  there  are  various  grades  of  severity.  In  origin  it  is  either 
toxic  or  infective  and  its  course  is  very  variable.  In  certain  specific 
infections,  like  typhoid,  pneumonia,  or  yellow  fever,  its  decline  is 
synchronous  with  that  of  the  general  process.  In  other  infections  the 
disease  shows  little  tendency  toward  recovery.  At  times  the  infective 
agents  seem  to  Hmit  their  attack  to  the  biliary  passages  alone,  other 
regions  escaping.  When  the  disease  results  from  toxic  causes,  the 
cholangitis  usually  subsides  soon  after  the  disappearance  of  the  ex- 
citing cause.  This  desirable  result  is  sometimes  prevented  through 
the  intervention  of  infection,  which  comphcates  and  prolongs  the 
disease  process.  The  affection  is  sometimes  secondary  to  duodenitis, 
causing  obstruction,  sometimes  to  cholecystitis  and  cholelithiasis. 
It  not  infrequently  happens  that  the  treatment  must  include  that  of 
the  latter  affections. 

Cholelithiasis  is  a  result  of  cholecystitis;  that  is  to  say,  gall- 
stones are  formed  through  inflammatory  exudates  from  the  surface  of 
the  lining  of  the  diseased  gall-bladder,  and  occasionally  a  calculus  de- 
velops in  one  or  more  of  the  bihary  ducts,  deep  in  the  substance  of  the 
Hver,  apparently  from  local  disease  of  the  duct  which  incloses  it.  It  is 
possible  that  the  calculus  thus  formed,  escaping  from  the  inclosing 
tube,  may  find  its  way  with  the  descending  bile  into  the  gall-bladder. 
It  is  doubtful,  in  case  this  should  occur,  if  the  gall-bladder  would  be 
harmed  by  the  presence  of  this  occupant. 

Cholelithiasis  is  preceded  in  the  great  majority  of  cases  by  chole- 
cystitis, and  in  many  instances  is  accompanied  by  it.  The  attacks  of 
hepatic  colic  are  usually  produced  by  the  spasmodic  contraction  of  an 
inflamed  gall-bladder,  forcing  the  gall-stone  into  the  cystic  duct  or  the 
choledochus.  It  is  possible  that  attacks  identical  in  character  may 
follow  the  spasmodic  contraction  of  the  irritated  gall-bladder  without 
the  presence  of  any  stone  whatever.  Small  stones  may  find  their  way 
into  the  cystic  duct  and  pass  through  the  choledochus  without  inducing 
serious  distress.  As  a  rule,  the  stone  remains  as  a  relatively  innocent 
tenant  of  the  gall-bladder  until  such  time  as  cholecystitis  is  re-excited, 
making  the  gall-bladder  irritable,  and  this  irritation,  setting  up  spasm, 
forces  the  stone  into  the  cystic  duct,  where  it  often  engages,  either  at 
the  entrance  thereto  or  at  a  point  proximal  to  the  junction  of  the  cystic 
and  choledochus  ducts.  Remaining  a  source  of  irritation  in  this 
region,  the  stone  is  a  cause  of  more  or  less  continual  suffering  and,  by 
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obstruction  often  leads  to  stasis  of  bile  in  the  hepatic  duct,  to  cholan- 
gitis, and  to  jaundice.  In  the  region  of  the  hver  overlapping  the  gall- 
bladder a  sort  of  sympathetic  congestion  with  locahzed  cholangitis  and 
moderate  jaundice  is  known  to  occur  even  when  the  hepatic  duct  and 
the  majority  of  the  bile-passages  are  unobstructed.  While  the  disease 
is  believed  to  have  its  origin  through  the  intermediation  of  infection, 
there  are  undoubtedly  numerous  predisposing  factors  which  are  of 
importance  in  etiology  and  a  guide  to  treatment.  Among  these  are 
gluttony,  obesity,  laziness,  child-bearing,  tight  lacing,  and  advancing 
age.  The  disease  is  most  frequently  seen  in  females  of  middle  age  or 
older,  who  are  fat,  good  hvers,  constipated,  physically  inactive,  and 
habitually  tight-laced. 

The  treatment  of  gall-stone  has  received  wide  consideration,  and  of 
late  has  become  more  generally  surgical.  From  what  has  been  said, 
it  is  obvious  that  very  much  can  be  done  in  the  way  of  prevention  and 
cure  by  hygiene  and  medical  treatment.  While  asserting  this,  it  is 
admitted  that  cholehthiasis  is  one  of  surgery's  most  legitimate  fields. 
In  suppurative  angiochoUtis  very  httle  can  be  done  either  by  medicine 
or  surgery.  It  is  a  waiting  matter,  and  treatment  is  limited  to  sus- 
taining the  patient,  on  the  one  hand,  while  avoiding  overtaxing  the 
liver  on  the  other,  and  bringing  to  bear  such  general  rules  as  apply  in 
the  treatment  of  simpler  forms  of  cholangitis.  In  suppurative  chole- 
cystitis the  field  belongs  to  the  surgeon.  The  management  of  simple 
cholangitis  and  cholecystitis  is  much  ahke.  Predisposing  factors, 
to  some  extent,  can  be  and  should  be  obviated.  The  patient  should 
Hve  more  in  the  open  air  and  have  more  active  exercise,  with  the 
assistance  of  a  medical  gymnast,  if  necessary;  should  have  the  diet 
restricted  so  as  to  avoid  superalimentation;  alcohol  must  be  shunned, 
the  eating  of  meats  and  fats  decidedly  Hmited,  and  the  carbohydrates 
decreased.  He  should  Umit  himself  to  a  httle  bread,  milk,  fresh  fish, 
perfectly  ripened  fruits,  and  very  fresh  vegetables,  following,  in  fact, 
the  dietary  advised  in  functional  incompetence  of  the  liver.  Women 
after  childbirth  should  take  measures  to  prevent  the  too  frequently 
remaining  lax  abdomen,  and  should  discard  the  practice  of  wearing  the 
lower  garments  supported  from  the  waist.  Constipation  must  be  over- 
come and  the  ahmentary  tract  kept  in  the  best  practicable  condition. 
Alkahne  and  carbonated  waters  should  be  drunk  freely  and  frequently. 
Tea,  coffee,  and  chocolate  are  best  omitted,  substituting  therefore  the 
teas  from  aromatic  herbs  or  hot  lemonade.  By  the  Turkish  bath  or  its 
substitutes  the  skin  with  benefit  maybe  kept  active,  and  the  drainage 
of  the  bile-passages  may  be  favored  by  a  course  at  one  of  the  mineral 
spas.  Waters  may  be  selected  which  are  useful  in  stimulating  the 
unstriped  muscle-fibers  of  the  biliary  ducts,  besides  removing  sources 
of  irritation  from  the  intestine.  Some  of  these  waters  apparently 
have  a  specially  favorable  action  upon  the  bihary  apparatus.  Such 
are  several  of  the  springs  of  Saratoga,  those  of  Bedford,  Las  Vegas, 
various  sulphur  springs,  and  many  others  of  this  country,  and  abroad 
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the  waters  of  Carlsbad,  Homburg,  Vichy,  Contrexeville,  Harrogate,  are 
a  few  of  a  large  Kst  that  might  be  recommended. 

In  inflammatory  affections  of  the  liver,  especially  in  cholecystitis 
and  cholangitis,  Reichmann  recommends  giving  methylene-blue  in  0.03- 
to  0.05-gram  doses  three  times  a  day.  He  considers  that  the  drug 
passes  quickly  through  the  organ  and  has  a  destructive  action  upon 
bacteria.  In  this  connection  it  should  be  noted  that  the  intermittent 
and  imperfect  eHmination  of  methylene-blue  in  the  urine  is  considered 
by  some  French  observers  as  a  sign  of  functional  deficiency  of  the  hver, 
as  it  is  known  to  be  of  the  kidneys. 

Hexamethylenamin  (0.3  to  i  gm. — gr.  v  to  gr.  xv)  is  recommended 
in  subacute  cholecystitis  because  of  its  antiseptic  effect;  for  the  same 
purpose  a  combination  of  sodium  saHcylate  and  sodium  benzoate  (of 
each  0.6  gm. — gr.  x)  is  often  very  efficient.  Magnesium  salicylate 
(i  gm. — gr.  xv)  may  serve  equally  well,  and  as  an  intestinal  anti- 
septic it  is  to  be  preferred.  When  there  is  a  compHcating  duodenitis, 
it  is  best  to  select  bismuth  salicylate.  It  should  be  given  in  a  mixture, 
and  acts  best  associated  with  an  equal  amount  of  salol  (0.3  gm. — gr.  v), 
shaken  up  with  mint-water. 

The  cure  at  Carlsbad  is  celebrated,  and  a  large  number  are  there 
relieved,  but  good  results  cannot  be  expected  in  those  cases  in  which 
treatment  is  properly  surgical.  It  is  not  alone  the  waters  which  bene- 
fit, but  also  the  Hfe  and  hygiene  of  the  patient  sojourning  away  from 
home.  The  plan  of  treatment  differs  somewhat  with  different  physi- 
cians. It  usually  includes  relative  increase  in  exercise,  decrease  in 
the  quantity  of  food  taken,  frequent  small  meals,  and  the  more 
abundant  drinking  of  water.  In  addition,  hot  fomentations  or  peat 
poultices  are  locally  apphed,  besides  which  there  are  courses  of  medi- 
cal gymnastics  and  baths.  The  secret  of  the  matter  hes  in  the 
successful  enforcement  of  hygienic  disciphne.  In  mild  inflammatory 
conditions,  which  improve  readily  as  soon  as  good  biliary  drainage 
is  secured,  this  treatment  is  all  that  is  necessar^^  There  is  a  class 
of  patients  who  are  constantly  predisposed  to  biliary  disease,  a  fact 
which  seems  to  depend  upon  some  peculiarity  in  metabolism.  We 
find  the  analog  of  this  in  individuals  who  are  predisposed  to  tonsil- 
litis, bronchitis,  catarrhal  gastritis,  and  asthma.  So  long  as  these 
people  live  in  the  open  air,  eat  moderately,  and  have  active  elimina- 
tion, they  enjoy  good  health,  and,  conversely,  with  idleness,  indoor 
Hfe,  and  improper  eating  they  develop  a  feehng  of  languor,  the  urine 
becomes  over-acid,  and  the  cutaneous  and  alvine  evacuations  insuffi- 
cient; whereupon  the  famihar  symptoms  reappear.  Under  these 
circumstances  not  a  few  suffer  from  hepatic  congestion  and  im- 
perfect drainage  from  the  bile-ducts  as  well  as  from  an  irritable  state 
of  the  gall-bladder.  There  are  some  who  suffer  from  the  re-ignition  of 
cholecystitis  under  these  circumstances.  The  systematic  taking  of 
Glauber's  salts,  sodium  phosphate,  and  an  occasional  mercurial  may 
tide  over  the  attacks,  partly  from  systemic  effects,  partly  because  of 
the  resulting  stim.ulation  to  the  biliary  ducts  and  intestine;    but  such 
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patients  are  more  liable  than  others  to  infection  of  the  gall-bladder  and 
consequently  more  serious  cholecystitis. 

Ewald  and  others  advise  under  these  circumstances  the  use  of 
eunatrol  or  sodium  oleate,  which  is  of  unquestioned  value.  It  seems 
to  be  more  effectual  in  combination  with  aspirin,  as  recommended  by 
Bauermeister.  Experiments  appear  to  show  that  the  glycochoHc  acid 
of  bile  increases  the  solubility  and  prevents  the  precipitation  of  choles- 
terin.  The  bile  collected  from  the  fistula  of  patients  operated  upon 
for  choleHthiasis  is,  according  to  Austin,  deficient  in  glycocholic  acid. 
It  may  be  inferred  that  there  is  a  deficiency  of  glycochoHc  add  in  the 
bile  during  cholecystitis,  and  that  this  accounts  for  the  precipitation 
of  cholesterin  in  the  formation  of  gall-stones.  There  is  some  ground 
for  the  belief  that  normal  bile  favors  the  solution  and  disintegration  of 
calcuH  in  the  healthy  gall-bladder.  At  least  Vaughan  Harley  has 
shown  this  to  be  true  in  dogs.  These  facts  lend  support  to  the  use  of 
the  glycocholate  of  soda  as  a  remedy  not  only  in  the  prevention,  but 
also  in  the  treatment  of  cholehthiasis.  We  lack  collected  data  on 
the  results  of  this  method,  but  it  appears  to  have  a  definite  field  of 
usefulness. 

Unfortunately  in  most  cases  of  cholelithiasis  the  circulation  of  the 
bile  through  the  gall-bladder  is  obstructed,  which  may  prove  a  barrier 
to  the  action  of  the  glycocholic  acid.  In  those  cases  in  which  there  is 
an  active  inflammatory  process,  the  object  of  treatment  is  to  dissipate 
the  congestion,  relieve  swelling,  and  bring  the  patient  into  a  state  where 
drainage  may  be  reestablished.  In  other  words,  the  patient  should 
have  complete  rest  in  bed,  the  digestive  tract  should  be  opened  by 
calomel,  followed  by  a  saline,  the  colon  should  be  washed  out,  and 
vomiting,  if  present,  treated  by  gastric  lavage.  The  latter  method  has 
a  favorable  action  upon  the  bihary  apparatus,  besides  reHeving  the 
vomiting.  In  gastric  lavage  it  is  well  to  employ  a  solution  of  sodium 
bicarbonate,  2  c.c.  to  each  liter  of  warm  water,  to  which  may  be  added 
sodium  sulphate  in  hke  proportion.  A  feeble  astringent  solution 
(fluidextract  of  hamamelis,  4  c.c;  warm  water,  i  liter)  is  more 
successful  when  the  gastric  mucosa  is  especially  irritable.  Ewald  in 
such  cases  advises  the  use  of  a  silver  solution  (i  gm.  to  i  liter  of  water). 

There  is  often  encountered  a  hyperchlorhydria  or  a  mild  catarrhal 
gastritis,  frequently  pyloric  spasm,  or,  sometimes,  gastric  atony  in 
these  cases.  The  biliary  symptoms  are  aggravated  by  the  slightest 
stagnation  of  gastric  contents  or  by  marked  disturbance  in  gastric 
chemistry.  For  this  reason  it  will  be  seen  that  lavage,  intelligently 
employed,  is  a  useful  measure  in  the  treatment  of  inflammation  of  the 
biliary  passages.  In  the  beginning  of  the  attack  food  should  be 
omitted,  and  then  milk  in  small  quantity  should  be  given  with  Vichy 
water.  Later,  varied  preparations  of  milk,  the  thoroughly  cooked 
gruels,  or  egg-albumen  and  expressed  beef-juice  may  be  added.  Hot 
fomentations,  poultices,  and  the  hot  tub-baths  are  very  useful  at  this 
time.  As  the  patient  improves,  as  shown  by  the  increased  coloring- 
matter  in  the  stools  and  a  decrease  of  bile  in  the  urine,  he  should  be 
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moved  into  the  open  air  by  means  of  a  wheel-chair,  given  passive  exer- 
cise, and  the  diet  gradually  increased.  It  is  a  common  error  to  believe 
that  the  pain  and  obstruction  in  these  cases  result  directly  from  the 
gall-stone;  whereas,  in  fact,  they  depend  upon  inflammation.  Indeed, 
these  symptoms  appear  before  gall-stones  are  formed,  and  occasionally 
even  after  their  removal  by  surgical  means;  and  it  is  a  well-known  fact 
that  a  large  proportion  of  gall-stones  give  rise  to  no  recognized  symp- 
toms. This  explains  the  dictum  of  Riedel  that  there  are  2,000,000 
people  in  Germany  who  have  gall-stones  and  only  about  100,000  who 
have  any  symptoms  thereof;  in  other  words,  the  smaller  number  suffer 
from  a  superimposed  inflammatory  process,  which  must  be  held  ac- 
countable for  the  suffering;  and  the  reUef  usually  experienced  after 
surgical  intervention  is  attributed  to  the  establishment  of  thorough 
drainage  and  to  cure  of  the  inflammation  incidental  to  the  removal  of 
the  calculus. 

When  the  irritation  is  so  great  as  to  produce  spasm  of  the  gall- 
bladder and  ducts,  an  attack  of  hepatic  colic  supervenes.  The  pain 
of  such  attack  may  often  be  reheved  by  the  prolonged  hot  bath.  This 
lessens  internal  congestion  and  induces  relaxation,  but  should  it  fail, 
morphin  or  codein  may  be  used  hypodermatically  as  a  temporary 
measure.  It  is  a  great  mistake  to  continue  the  use  of  anodynes  when 
the  pain  may  be  relieved  by  hot  baths,  packs,  lavage,  sahcyKc  acid,  or 
other  antispasmodics.  Aside  from  the  danger  of  inducing  the  morphin 
habit,  the  general  condition  of  the  patient  is  disturbed  and  the  diges- 
tion especially  deranged.  Slight  causes  often  re-excite  the  pain, 
therefore  great  care  must  be  exercised  in  nursing  the  patient.  Violent 
efforts,  the  taking  at  one  time  of  too  much  cold  water,  overeating,  or 
efforts  at  defecation  may  prove  sufficient.  It  is  under  these  circum- 
stances that  oHve  oil  is  sometimes  useful  in  soothing  the  duodenum  and 
indirectly  the  biliary  passages.  A  great  deal  of  misunderstanding  has 
arisen  as  to  the  exact  role  of  this  remedy.  Its  action  has  been  lauded 
and  scorned  in  equal  proportion.  It  apparently  has  no  effect  upon 
the  gall-stone  nor  upon  the  disease  process  in  general,  but  it  does  exer- 
cise a  soothing  effect  upon  the  duodenum,  and  indirectly  the  biliary 
apparatus,  when  the  parts  are  in  a  state  of  great  excitability.  Reich- 
mann  recommends  100  to  150  c.c.  at  one  time,  although  larger  and 
smaller  doses  are  preferred  by  others.  Einhorn  advised  the  use  of 
glycerin,  a  remedy  first  announced  by  Ferraud.  The  acid  oleate  of 
soda,  the  so-called  eunatrol  (0.3  gm. — gr.  v),  given  every  two  or  three 
hours,  is  more  convenient,  and  is  apparently  quite  as  successful.  It  is 
a  common  experience  to  find  patients  relieved  by  vomiting,  doubtless 
because  of  the  relaxation  which  follows  the  act,  and  this  may  explain 
the  comfort  induced  by  gastric  lavage  in  these  cases.  When  the  irri- 
tation has  subsided,  it  is  well  to  stimulate  a  freer  secretion  of  bile.  As 
has  been  implied,  this  principle  is  more  easily  laid  down  than  acted 
upon,  but  undoubtedly  something  can  be  accomplished.  The  most 
useful  remedies  are  phenolphthalein,  aspirin,  and  sodium  oleate,  as 
recommended  by  Bauermeister,  of  which  about  0.3  gram    may    be 
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given  two  or  three  times  in  twenty-four  hours.  It  is  often  wise  to  give 
glycocholate  of  soda  (0.06  to  0.12  gm. — gr.  j  to  ij),  incorporated  with  a 
few  grains  of  extract  of  taraxacum,  twice  a  day.  This  sometimes 
succeeds  best  as  an  accompaniment  of  the  last  mentioned  prescription, 
or  one  may  be  used  for  a  few  days,  to  be  alternated  with  the  other. 
Inspissated  ox-gall  in  0.6- or  0.12-gram  doses  exercises  a  favorable  in- 
fluence, probably  from  the  bile  salts  contained.  Salicylic  acid  and 
irisin  have  some  value;  so  also  has  the  frequent  taking  of  carbonated 
water  and  bland  food  in  small  quantities.  The  so-called  vegetable 
cholagogs,  like  podophyllin,  leptandrin,  aloes,  senna,  etc.,  and  the 
mercurials  doubtless  stimulate  the  motion  of  the  biliary  passages  and 
may  assist  in  emptying  them,  but  have  no  effect  in  increasing  the 
secretion  of  bile. 

In  a  typical  case  of  acute  cholecystitis,  with  fever,  vomiting,  con- 
stipation, severe  pain,  and  tenderness  in  the  region  of  the  gall-bladder, 
the  following  measures  are  advised:  Place  the  patient  in  a  full  tub 
bath,  very  hot,  irrigate  the  colon  with  hot  normal  sahne  solution,  wash 
out  the  stomach  with  a  boric  acid  solution,  and  follow  this  with  a 
mixture  of  aspirin  (i  gm. — gr.  xv),  bismuth  subcarbonate  (i  gm. — gr. 
xv),  cherry-laurel  water  (4  c.c. —  5j)  added  to  a  sufficient  amount  of 
water.  Should  this  be  vomited,  and  should  the  pain  continue,  give  a 
hypodermic  of  codein  phosphate  and  apply  over  the  hypochondrium 
a  large,  hot  compress  and  frequently  renew  it.  As  soon  as  it  may  be 
tolerated,  give  a  moderate  dose  of  calomel,  and  follow  this  after  a  few 
hours  with  a  full  dose  of  magnesium  sulphate,  given  as  a  saturated 
solution  and  ice-cold.  The  bowel  may  be  further  emptied  by  using  a 
large  colonic  irrigation.  When  the  stomach  is  calmed  sufficiently, 
administer  aspirin  or  magnesium  salicylate  with  bismuth,  repeatedly, 
as  may  be  required  to  relieve  the  pain  and  soothe  the  biliary  passages. 

In  a  certain  proportion  of  cases  the  cholangitis  or  cholehthiasis  is 
very  acute.  It  is  accompanied  by  chills,  high  temperature,  leukocyto- 
sis, and  great  distress,  often  by  severe  pain.  If  the  process  is  Hmited 
to  the  gall-bladder,  jaundice  may  be  entirely  absent.  Under  such  cir- 
cumstances the  general  treatment  should  include  absolute  rest,  a  hot 
bath  followed  by  a  Hght  poultice,  antipyretics,  and  saHne  purgatives. 
Of  the  antipyretic  drugs,  there  is  a  choice,  not  always  to  be  made 
without  trial.  Sodium  sahcylate,  magnesium  salicylate,  aspirin,  anti- 
pyrin,  and  lactophenin  compose  a  desirable  Kst.  Full  doses  are  re- 
quired, for  their  action  is  not  merely  to  reduce  temperature;  often 
they  overcome  the  pain,  besides  favoring  the  escape  of  bile.  In  those 
cases  in  which  the  symptoms  do  not  quickly  abate,  drainage  of  the 
gall-bladder  is  called  for  to  save  life.  Such  emergencies  sometimes 
arise  in  the  cholecystitis  of  typhoid  and  other  infections.  When 
cholecystitis  has  continued  for  a  considerable  time,  whether  or  not 
accompanied  by  cholangitis,  it  is  safe  to  infer  that  a  gall-stone  is 
present,  and  if  the  case  is  not  relieved  by  medical  treatment,  it  is 
usually  because  the  gall-bladder  is  seriously  diseased,  or  else  because 
the  stone  has  been  forced  into  and  retained  by  the  cystic  or  common 
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ducts.  As  soon  as  it  is  concluded  that  one  of  these  conditions  is  present, 
the  physician  should  ask  the  assistance  of  the  surgeon.  It  is  not  proper 
to  settle  the  question  without  due  consideration.  In  favorable  cases  of 
cholelithiasis  the  condition  will  subside  under  proper  medical  treat- 
ment, and  the  patient  remain  well;  on  the  contrary,  when  he  resumes 
active  life,  local  distress  and  other  signs  of  irritation  may  recur.  If 
under  these  circumstances  there  is  absence  of  jaundice,  it  is  probable 
that  the  stone  is  held  in  the  cystic  duct.  Then,  even  when  the 
symptoms  are  slight,  the  stone  should  be  removed.  In  other  instances 
there  is  recurrent  jaundice;  then  it  may  be  assumed  that  the  stone 
is  in  the  ampulla  of  Vater,  where,  through  the  so-called  ''ball-valve" 
(Fenger)  action,  it  leads  intermittently  to  obstruction.  Under  these 
circumstances  the  stone  should  be  removed. 

In  those  cases  in  which  the  enlargement  and  tenderness  of  the  liver 
decrease,  when  local  and  general  symptoms  disappear,  it  is  advisable 
to  continue  medical  treatment.  If  subsequently  the  patient  suffers 
from  chronic  gastric  or  intestinal  trouble,  if  he  has  occasional  attacks 
of  so-called  gastralgia  with  hyperchlorhydria,  gastric  atony,  or  in- 
testinal indigestion,  even  though  there  is  an  absence  of  the  ordinary 
hepatic  symptoms,  it  is  to  be  assumed  that  the  gall-bladder  is  in  a 
state  of  chronic  irritation  which  the  calculus  helps  to  keep  alive, 
and  that  the  symptoms  of  disturbed  digestion  arise  in  sympathy 
with  the  gall-bladder.  Under  these  circumstances  it  is  proper  to 
resort  to  surgery.  It  is  true  that  there  are  a  few  instances  in  which 
the  walls  of  the  gall-bladder,  instead  of  thickening  and  contracting 
as  the  result  of  inflammation,  become  thin  and  the  gall-bladder 
distended.  This  thinning  process  may  be  Hmited  to  a  small  area 
in  an  otherwise  thickened  and  contracted  gall-bladder.  Under 
such  circumstances  there  is  danger  of  perforation.  These  cases,  if 
they  can  be  selected,  should  always  go  to  the  surgeon.  In  deferring 
too  long  the  physician  incurs  the  criticism  of  the  surgeon.  There  are 
always  a  few  cases  in  which  doubt  exists,  and  when  in  doubt  it  is  safe 
to  advise  operation.  Fortunately  these  uncertain  cases  are  relatively 
rare. 
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SURGERY  OF  THE  LIVER  AND  GALL-BLADDER 

By  Roswell  Park,  M.D. 

HEPATOPTOSIS  AND  HEPATOPEXY 

The  cause  of  hepatoptosis  is  more  likely  to  be  inadequacy  of  the 
suspensory  apparatus  than  any  other.  Nevertheless  the  Hver  may 
have  been  so  displaced  by  pressure  from  above  or  around  it  as  to 
assume  not  only  a  different  position,  but  also  a  shape  different  from 
the  normal.  That  distortion  known  as  "  Riedel's  lobe  "  affects  usually 
the  right  lobe,  and  consists  usually  of  elongation  and  actual  enlarge- 
ment, with  abnormal  motihty,  which  have  caused  it  also  to  be  called 
the  '' floating  lobe."  It  is  the  most  usual  form  of  so-called  "movable 
liver."  On  the  other  hand,  there  may  be  a  complete  downward  move- 
ment of  the  entire  organ,  not  in  a  direct  vertical  direction,  but  the 
anterior  border,  i.  e.,  the  most  palpable  portion,  moving  most  freely, 
owing  to  the  fact  that  the  posterior  border  of  the  Hver  is  the  more 
firmly  attached.  The  right  lobe,  whether  enlarged  or  not,  being  more 
appreciable,  seems  to  move  more  freely  than  does  the  left.  With 
depression  of  the  anterior  edge  comes  an  abnormal  presentation  of  the 
anterior  and  upper  convex  surface.  Occasionally  the  whole  liver 
seems  more  flattened  than  usual,  while  sometimes  the  transverse 
fissure  is  unusually  distinct  and  is  felt  rather  along  the  anterior  surface 
of  the  right  lobe. 

The  enlargement  of  the  right  lobe,  with  which  Riedel's  name  is 
so  often  associated,  is  quite  frequent  in  connection  with  gall-stone 
trouble,  and  any  form  of  biliary  obstruction,  and  its  retrocession  and 
restoration  to  apparently  the  normal  size  are  almost  invariably  noted 
after  removal  of  gall-stones  or  drainage  of  the  gall-bladder.  When  a 
well-fitting  belt  is  found  inadequate,  even  when  reinforced  by  an  in- 
flatable rubber  pad  or  its  equivalent,  then  surgical  rehef  apparently  is 
demanded. 

This  may  consist  of  removal  of  gall-stones  or  whatever  may  be 
called  for  by  the  condition  of  the  biHary  passages,  after  which,  if  the 
difliculty  pertain  to  the  right  lobe  alone,  it  will  usually  be  found  re- 
lieved in  the  course  of  a  short  time.  A  very  much  enlarged  lobe  has 
been  repeatedly  treated  by  excision,  which  should  be  limited,  however, 
to  those  cases  in  which  there  is  great  complaint  of  pain  that  apparently 
cannot  be  otherwise  relieved. 

Hepatopexy,  or  suture  of  some  portion  of  the  liver  to  the  fixed 
surrounding  walls,  was  first  performed  by  Billroth,  though  the  first 
complete  operation  for  the  purpose  of  holding  up  the  entire  liver  was 
done  in  1891  by  Gerard-Marchant.     The  method  usually  adopted  is 
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to  sew  the  anterior  edge  of  the  liver  to  the  costal  margin,  or  perhaps 
to  the  anterior  abdominal  wall.  In  addition  to  sutures,  denudation  of 
the  surfaces  to  be  brought  into  contact  will  give  additional  security  of 
adhesion.  In  special  cases  this  general  plan  has  been  modified,  either 
by  bringing  the  anterior  and  posterior  parietal  peritoneal  surfaces  to- 
gether below  the  liver,  or  even  by  resection  of  the  abdominal  wall. 
It  should  be  sufficient,  in  most  cases,  at  least,  after  denuding  opposed 
surfaces,  to  fix  the  anterior  edge  of  the  Hver  with  tendon  or  well 
chromicized  catgut  to  the  lower  thoracic  margin,  and  perhaps  to 
stimulate  firmer  granulation  by  the  insertion  of  strips  of  gauze  be- 
tween the  Hver  and  the  diaphragm,  which  may  be  all  withdrawn  through 
a  single  opening  after  the  lapse  of  a  few  days. 

SURGICAL  TREATMENT  OF  NEURALGIA  OF  THE  LIVER 

It  was  the  elder  Pancoast  who,  a  number  of  years  ago,  under  the 
title  of  "The  Antiphlogistic  Touch  of  the  Surgeon's  Knife,"  described 
how  certain  cases  of  deep-seated  pain  were  reheved  by  puncture  with 
a  tenotome,  even  where  no  pus  nor  other  appreciable  lesion  was  de- 
tected. The  lesson  which  he  taught  in  this  regard  has  been  neglected 
by  the  following  generation,  and  the  profession  generally  do  not 
reahze  what  relief  to  deep  pain  may  often  follow  mere  puncture  by  the 
aspirating  needle.  So  many  instances  of  this  can  be  related,  in  the 
experiences  of  those  accustomed  to  use  it,  that  it  would  seem  quite 
justifiable  in  vague  cases  of  deep-seated  pain  in  the  Hver,  so-called 
neuralgia,  to  make,  with  every  antiseptic  precaution,  three  or  four 
deep  punctures,  with  the  ordinary  sized  aspirating  needle,  and  without 
any  attempt  at  aspiration,  or  reference  to  the  presence  of  pus.  Par- 
ticularly, however,  in  those  cases  where  the  latter  is  suspected,  the  use 
of  a  needle  is  given  a  double  indication,  both  for  what  it  may  reveal 
and  for  its  probable  effect  in  reheving  pain. 

ABSCESS  OF  THE  LIVER 

Cases  of  hepatic  abscess  may  be  seen  late  when  the  indications  for 
operation  are  so  plain  that  the  surgeon  hardly  feels  it  worth  while  to 
resort  to  preHminary  puncture,  but  when  the  case  has  been  under 
proper  observation  and  treatment  and  the  gradual  formation  of  an 
abscess  has  been  suspected,  it  is  desirable  after  a  certain  time — which 
should  be.  if  possible,  early  rather  than  late — to  prove  or  disprove  the 
suspicion.  Here  the  method  ever^^where  in  vogue  is  by  puncture  and 
aspiration,  but  the  latter  should  not  be  regarded  as  the  final  measure 
for  relief,  nor  one  to  be  lightly  regarded  nor  carelessly  practised. 

In  most  instances  there  will  be  local  indications  as  to  the  direction 
in  which  exploration  should  be  made.  Repeated  punctures  are  justi- 
fiable in  proportion  to  the  urgency  of  the  symptoms.  These  can  usu- 
ally be  made  under  the  freezing  spray  or  local  cocain  anesthesia .  Rarely 
is  it  necessary  to  give  for  this  mere  purpose  a  general  anesthetic. 
On  the  other  hand,  when  the  existence  of  pus  is  practically  certain 
and  it  is  simply  a  question  of  its  location  and  evacuation,  then  it  is 
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perhaps  better  to  do  all  the  work  under  an  anesthetic,  establishing 
the  exact  location  of  the  focus  by  the  use  of  the  needle,  and  then  per- 
haps leaving  it  in  situ  in  order  to  serve  as  a  guide  for  the  incision  and 
drainage  which  should  promptly  follow. 

The  general  rule,  that  "pus  left  to  itself  will  do  more  harm  than 
will  the  surgeon's  knife  judiciously  used,"  appUes  here  as  well  as  else- 
where. It  appHes  equally  to  abscess  within  the  liver  or  to  subphrenic 
abscess,  for  which  it  might  perhaps  be  mistaken. 

Save  in  very  acute  cases  time  sufficient  for  the  formation  of  pro- 
tective adhesions  will  usually  have  elapsed.  These  may  fix  the  liver 
to  the  diaphragm,  if  the  abscess  be  near  the  upper  surface;  or,  if  near 
or  pointing  near  the  lower  surface,  will  usually  cause  omental  or 
peritoneal  adhesions,  which  serve  as  a  protection,  and  of  which  the 
surgeon  may  avail  himself,  if  possible,  during  the  operation.  Ab- 
scesses occasionally  are  so  placed  that  they  may  be  opened  by  an  in- 
cision between  the  ribs.  When  such  collections  of  pus  thus  evacuated 
are  large,  the  liver  will  shrink  as  the  abscess  cavity  is  emptied,  and 
openings  which  were  at  first  directly  opposite  to  each  other  may  be 
shifted  a  relatively  considerable  distance.  This  will  depend  upon  the 
adhesions  as  well  as  upon  the  size  of  the  abscess  cavity.  If  one  should 
make  such  an  incision  between  the  ribs,  and  then  find  good  reason  for 
it,  it  would  be  quite  justifiable  to  remove  an  inch  or  two  of  one  or 
more  of  them  in  order  not  only  that  the  abscess  cavity  may  be  reached, 
but  that  it  may  be  suitably  drained;  because  such  a  cavity,  if  large, 
will  be  sometimes  slow  in  healing  and  drainage  may  be  required  for 
some  time.  One  must  not,  however,  let  himself  be  tempted  to  go  too 
high  without  assuring  himself  that  he  is  keeping  out  of  the  pleural 
cavity.  On  the  other  hand,  in  those  cases  where  such  a  cavity  has 
already  perforated  the  diaphragm,  and  has  produced  an  empyema  as 
well,  the  effort  must  be  deliberately  made  to  open  both  cavities,  and 
enough  rib  should  be  excised  that  this  may  be  thoroughly  done,  and 
separately,  if  possible. 

In  most  instances  incision  is  made  either  just  below  the  costal 
margins  or  close  to  the  rectus  muscle.  If  the  peritoneal  cavity  be 
found  open  and  without  adhesions,  then  it  must  be  carefully  walled 
off  with  abundance  of  gauze.  If,  on  the  other  hand,  adhesions  be 
found,  it  may  be  possible  to  open  the  abscess  by  the  gradual  process  of 
separating  them  and  working  in  between  them  and  the  lower  surface 
of  the  fiver.  Here  the  exploring  needle  may  be  used,  if  necessary,  as  a 
precaution  and  in  order  to  learn  the  exact  location  of  the  pus.  This 
having  been  recognized,  every  precaution  must  be  taken  to  prevent 
its  escape  into  the  peritoneal  cavity.  Aspiration  may  be  practised 
here,  if  the  pus  be  thin  enough  to  run  through  a  large  needle,  but  it 
should  be  followed  by  ample  enlargement  of  the  track.  The  cavity 
thus  opened  must  be  thoroughly  cleaned  out.  One  should  further 
assure  himself  that  there  is  but  one  such  cavity,  and  that  pus  is  not 
present  elsewhere  in  the  neighborhood.  Some  operators  prefer  to 
make  the  opening  with  the  actual  cautery;    this,  however,  is  a  refine- 
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ment  which  is  rarely  necessary  as  a  precaution.  Evacuation  and 
cleansing  are  to  be  followed  by  provision  for  drainage.  If  the  peri- 
toneal cavity  have  been  kept  strictly  clean,  and  it  be  possible,  it  is  a 
great  advantage  to  unite  the  margins  of  the  abscess  cavity  to  those  of 
the  peritoneal  incision,  and  thus  externahze  the  former.  When  this  is 
not  practicable,  free  drainage  must  be  made  by  the  combined  use  of  a 
large  tube  and  gauze  packing. 

The  subsequent  treatment  of  such  a  case  calls  for  daily  cleansing, 
and  insertion  and  changing  of  gauze  wicking,  with  reduction  of  its 
amount,  and  final  removal,  all  in  proportion  to  the  rapidity  of  the 
contraction  and  the  granulating  process. 

All  that  has  been  said  above  regarding  ordinary  abscess  of  the  liver 
apphes  as  well  to  suppurating  hydatid  cysts,  only  these  have  a  much 
more  marked  wall,  sometimes  quite  thick  and  resistant,  and  will  be 
probably  much  slower  to  heal.  Instances  may  rarely  occur  where  one 
wiU  be  tempted  to  make  a  partial  or  complete  extirpation  of  such  a 
cyst,  but  ordinarily  one  must  content  one's  self  with  the  measures 
above  described,  and,  in  addition  thereto,  with  thorough  and  vigorous 
curetting  of  the  entire  interior  surface.  The  more  vigorously  this  be 
done,  the  more  promptly  will  those  granulations  spring  up  by  which 
subsequent  closure  and  obliteration  of  the  cyst  w^ill  be  produced. 

TUBERCULOSIS  OF  THE  LIVER 

In  the  Hver,  as  in  other  \'iscera,  tubercular  disease  may  assimie 
the  disseminated  and  miliary  type  or  the  more  local  expression  of 
tubercular  gumma.  We  have  multiple  gummata,  which  may  subse- 
quently break  down  either  indi\'idually  or  in  common,  or  which  may 
coalesce,  mth  or  without  the  production  of  cold  abscess.  Primary 
tuberculosis  of  the  Hver  is  most  rare ;  it  is  usually  a  sequent  or  secon- 
dary infection.  It  leads  by  itself  to  few,  if  any,  recognizable  signs  or 
symptoms,  but,  in  connection  with  other  tubercular  disease,  especially 
visceral,  it  may  lead  to  enlargement  of  the  entire  \dscus,  or  it  may  fur- 
nish the  later  expressions  of  abscess,  acute  or  chronic.  In  ver}'  many 
instances  of  tubercular  peritonitis  the  peritoneum  covering  the  liver 
will  be  seen  dotted  with  mihary  tubercles.  These  pursue  the  same 
course  as  those  elsewhere  within  the  same  cavity,  and  develop  or 
subside  accordingly.  Tubercular  gumma  may  cause  enlargement,  in 
which  the  presence  of  pus  may  be  suspected.  The  use  of  the  exploring 
needle — as  already  described — may  decide  this  matter.  If  pus  be 
found,  it  becomes  a  surgical  case;  otherwise  it  is  at  least  non-operative. 

It  would  be  quite  feasible  to  extirpate,  however,  from  such  portions 
of  the  hver  as  are  ordinarily  exposed  in  abdominal  operations,  small 
or  isolated  tubercular  foci,  but  the  propriety  of  the  procedure  would 
be  very  doubtful  especially  in  the  presence  of  multiple  foci,  since  it 
might  be  safely  assumed  that  there  were  others  of  equal  menace  on  or 
in  concealed  portions  of  the  viscus.  Tuberculosis  of  the  liver  becomes 
then  a  surgical  disease  mainly  in  proportion  as  it.may  break  down  and 
produce  pyoid  collections,  usually  of  the  type  of  cold  abscesses.     So 
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soon  as  these  are  suspected  or  discovered,  they  are  amenable  to  the 
methods  of  treatment  already  mentioned  when  considering  abscesses 
of  the  Kver. 

TUMORS  OF  THE  LIVER 

A  variety  of  non-malignant  as  well  as  malignant  tumors  is  de- 
scribed as  occurring  within  the  hver.  Among  the  former  a  type  of 
adenoma  is  met  with  which  seems  rather  on  the  benign  side  of  the 
borderland,  and  which,  when  favorably  situated,  may  be  extirpated; 
there  being  now  several  cases  on  record  of  successful  removal  of  growths 
of  this  kind  of  considerable  size.  In  general  it  may  be  said  that  any 
truly  benign  tumor  of  the  liver  which  can  be  made  accessible  can  be, 
with  reasonable  safety,  removed,  especially  if  encapsulated  or  reason- 
ably outHned.  With  regard  to  truly  maHgnant  tumors,  they  must  be 
discovered  very  early  and  must  be  very  favorably  situated  in  order  to 
justify  any  surgical  attack.  Those  which  offer  the  best  prospects  in 
this  direction  are  the  carcinomas,  which  begin  in  the  gall-bladder,  and 
gradually  extend  to  and  involve,  at  first,  the  adjoining  hepatic  tissue. 
It  has  been  my  good  fortune,  in  at  least  one  such  case,  to  remove  a 
carcinomatous  gall-bladder  in  which  were  two  large  calcuH,  one  nearly 
the  size  of  a  hen's  egg,  where  the  disease  had  spread  to  the  adjoining 
portion  of  the  Hver.  Here  some  two  inches  of  hepatic  tissue  were  ex- 
cised in  each  direction  from  the  attachment  of  the  gall-bladder,  and 
the  patient  recovered  and  seven  years  afterward  was  free  from  any 
evidence  of  return.  This  case  is  very  exceptional,  however,  but  most 
interesting  in  that  it  shows  what  may  be  accomphshed  in  this  direction. 

Under  ordinary  circumstances  cancer  does  not  long  exist  within  the 
Hver,  no  matter  whether  primary  or  secondary,  without  extension  to 
the  peritoneum  and  the  viscera  immediately  in  relation  with  it;  hence 
the  stomach  and  the  pancreas  or  the  colon  are  usually  soon  involved. 
This  fact  of  itself  makes  operation  of  rare  and  doubtful  utility.  If, 
it  should  ever  happen,  however,  either  during  exploratory  abdominal 
section  or  the  performance  of  more  dehberate  operation,  that  an 
isolated  and  reasonably  small  mass  of  cancerous  tissue  should  be  de- 
tected in  an  accessible  portion  of  the  liver,  one  need  feel  little  hesita- 
tion in  excising  it,  especially  if  he  be  expert  in  abdominal  work.  The 
removal  may  be  effected  with  the  actual  cautery,  in  which  case  there 
will  be  less  immediate  hemorrhage;  or  with  the  knife  and  scissors, 
hemorrhage  being  controlled  by  catgut  sutures  passed  through  the 
entire  thickness  of  the  margins  of  the  liver  wound,  at  sufficient  dis- 
tance, tied  not  too  tightly,  and  at  intervals  frequent  enough  to  control 
hemorrhage.  Only  those  who  have  done  much  work  upon  the  liver 
realize  fully  how  comparatively  easily  hemorrhage  from  this  source  is 
controlled.  Ascites  is  an  almost  inevitable  late  compHcation,  and 
may  compel  repeated  tapping,  just  as  when  due  to  other  hepatic 
disease.  It  is  of  extreme  pathologic  interest  and  import  that  can- 
cerous infection  often  follows  the  track  of  the  trocar  or  the  knife ;  this 
fact  furnishes  a  most  cogent  argument  in  favor  of  its  parasitic  nature. 
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CYSTS  OF  THE  LIVER 

The  majority  of  hepatic  cysts  are  of  hydatid  origin,  and  the  ma- 
jority of  these,  when  not  multiple  or  not  seen  too  late,  are  amenable  to 
surgical  attack.  The. same  is  true  of  those  of  non-parasitic  origin 
when  they  occur.  The  presence  of  a  cyst  is  sometimes  determined  by 
the  use  of  the  exploratory  aspirating  needle;  at  other  times  it  is 
revealed  in  the  course  of  an  exploratory  abdominal  section.  When 
once  recognized,  the  question  arises  whether  to  treat  it  by  enucleation 
or  by  incision  and  drainage.  This  is  a  matter  to  be  decided  partly 
by  its  location  and  character,  partly  by  the  taste  and  experience  of  the 
operator,  and  partly  by  the  environment.  Enucleation  may  be  at- 
tempted in  cases  where  the  entire  cyst  seems  quite  accessible  and  the 
measure  itself  not  too  dangerous.  It  is,  however,  a  procedure  exposing 
the  patient  ordinarily  to  greater  hazard  than  the  other  way  of  deahng 
with  it,  by  incision  and  drainage.  The  latter  course  having  been 
determined,  one  should  endeavor,  if  possible,  to  fix  the  most  accessible 
portion  of  the  cyst  wall  to  the  margin  of  the  abdominal  wound.  This 
can  often  be  done,  especially  if  the  cyst  be  of  considerable  size  or  near 
the  anterior  surface.  If  it  really  present  posteriorly,  the  opening  may 
be  made  in  the  loin.  If  adhesions  have  already  formed  which  may 
serve  as  a  protection,  the  abdominal  w^ound  may  be  completely  closed 
and  a  fresh  incision  made  at  the  indicated  place.  If  one  have  to 
suture  the  cyst  wall  to  the  surface,  especially  if  tension  be  considerable, 
it  would  perhaps  be  well  to  dixdde  the  operation  into  two  stages,  wait- 
ing for  adhesions  to  form,  and  making  the  incision  and  the  drainage 
two  or  three  days  later.  In  this  way,  by  a  process  of  marsupiahzation, 
as  it  has  been  termed,  a  large  sized  cavity  may  be  practically  external- 
ized and  permitted  to  connect  only  with  the  exterior. 

//  is  desirable  to  protect  the  peritoneal  cavity  so  far  as  possible  from  all 
contact  with  the  contents  of  a  hydatid  cyst,  whether  suppurating  or  not, 
and  every  care  and  precaution  should  be  taken  to  this  effect.  When 
the  cyst  itself  is  opened,  there  is  no  objection  to  making  the  incision 
into  it  as  large  as  possible;  in  fact,  it  is  rather  an  advantage,  since  it 
permits  more  ready  attack  upon  the  lining  membrane  or  endocysts. 
Not  only  should  the  contents  be  evacuated,  but  thorough  curettage 
should  be  performed,  with  perhaps  cauterization  of  the  walls  of  the 
ca\'ity.  Occasionally  it  may  be  possible  so  completely  and  widely  to 
open  it  that  sutures  may  be  introduced  through  the  incision  and  folds 
made  or  puckered  up  within  the  cyst  cavity,  by  which  it  may  be 
materially  reduced  in  size.  Nevertheless,  save  in  cases  of  most  rigid 
cyst  walls,  one  may  always  rely  on  the  fact  that  the  cavity,  being 
emptied,  will  be  collapsed  by  pressure  of  the  surrounding  viscera. 

THE  SURGERY  OF  THE  BILIARY  PASSAGES 

When  a  case  of  biliary  obstruction,  no  matter  how  produced,  has 
failed  to  improve  under  suitable  medicinal  and  dietetic  treatment,  it 
becomes  a  legitimate  surgical  case,  save  in  those  evidently  hopeless 
forms  of  cancer  where  nothing  can  under  any  circumstances  be  done. 
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In  other  words,  the  indications  for  surgery  of  the  bihary  tract  are  the 
failure  after  not  too  prolonged  effort  of  other  means  to  produce  the 
desired  benefit.  This  failure  should  be  apparent  within  a  short  time, 
and  cases  should  not  be  kept  indefinitely  upon  drug  treatment  nor  upon 
the  waiting-list.  Furthermore,  cases  of  evident  distention  of  the  gall- 
bladder, no  matter  what  may  be  the  suspected  cause,  accompanied  by 
pain,  tenderness,  or  muscle  spasm,  either  or  all  of  them,  are  best 
promptly  dealt  with  by  surgical  intervention.  A  few  years  ago  I 
ventured  to  propose  that  the  gall-bladder  should  be  treated  much  as 
we  treat  the  appendix,  i.  e.,  that  when  it  proves  to  be  a  source  of  trouble 
or  of  offence  it  should  be  attacked  and  usually  removed.  Plausible 
reason  for  so  doing  will  be  afforded  by  the  fact  that  when  obstructed 
it  is  a  shut  sac,  and  that  shut  sacs  are  always  sources  of  offence  when 
they  contain  material  which  has  been  or  can  be  exposed  to  infection. 
A  gall-bladder  which  cannot  be  with  evident  safety  removed  should 
always  be  opened  and  drained  and  the  principal  indication  thus  met. 

The  following  somewhat  formidable  hst  of  operations  which  have 
been  suggested  and  practised  at  different  times  upon  the  component 
parts  of  the  so-called  biliary  tract  is  not  really  so  formidable  as  it 
appears,  but  will  be  found  upon  analysis  to  comprise  only  two  or  three 
different  measures  to  which  particular  names  have  been  attached  as 
they  affect  one  or  another  of  its  parts:  cholecystotomy,  cholecystos- 
tomy,  cholecystectomy,  cholangiotomy,  cholangiostomy,  choledocho- 
tomy,  choledochostomy,  hepaticotomy,  hepaticostomy,  cholecyst- 
enterostomy,  choledocho-enterostomy,  cholelithotrity,  cholelithotomy, 
cholecystendesis. 

Practically  all  these  different  titles  refer  to  temporary  opening  of 
some  portion  of  the  bihary  tract,  either  for  the  removal  of  foreign 
bodies  or  for  drainage,  or  else  to  a  more  permanent  opening  by  which 
biliary  drainage  may  be  maintained  for  so  long  a  time  as  may  be  de- 
sired. The  latter  will  prove  of  greatest  rehef  in  many  cases  of  Hver 
long  dammed  up  by  obstruction  of  the  bihary  outlets,  or  by  a  pancreas 
enlarged  and  affected  in  much  the  same  way.  A  very  marked  reduc- 
tion in  the  size  of  the  liver,  usually  a  disappearance  of  the  so-called 
"  Riedel's  lobe  "  (see  above) ,  will  be  noted  after  surgical  rehef  of  bihary 
obstruction. 

Operation,  once  decided  upon,  consists,  first  of  all,  in  a  sufficient 
opening,  near  the  outer  border  of  the  rectus  muscle  and  parallel  to  or 
else  between  its  fibers,  to  permit  easy  exposure  and  exploration  of 
the  entire  biliary  tract.  This  will  always  be  found  easier  in  women 
who  have  borne  children,  since  in  them  the  abdominal  wall  is  looser 
and  more  relaxed.  It  needs  always  the  aid  of  profound  anesthesia  for 
the  purpose  of  relaxation,  while  ease  of  exploration  will  be  greatly 
enhanced  by  a  firm  sand-bag  or  cushion  under  the  mid-dorsal  region, 
by  which  the  body  is  bent  somewhat  backward  and  the  deeper  parts 
thus  brought  nearer  the  anterior  surface.  In  exceedingly  obese  indi- 
viduals the  opening  has  naturally  to  be  made  larger  than  in  those  who 
are  quite  thin. 
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According  to  the  degree  of  cholemia  and  the  relative  reduction  of 
the  coagulating  power  of  the  blood  it  will  be  found  of  great  advantage 
to  prepare  the  patients  for  these  operations  by  a  preliminary  course 
of  calcium  chlorid  or  lactate,  giving  doses  of  2  to  4  grams,  freely  di- 
luted, three  or  four  times  a  day,  for  several  days  prior  to  operation, 
this  constituting  one  of  the  most  rehable  expedients  in  the  control  of 
persistent  hemorrhage.  The  abdomen  having  been  opened,  one  may 
be  confronted  at  once  by  adhesions,  recent  or  old,  which  mask  all  other 
conditions,  or  he  may  hnd  free  access  to  the  very  end  of  the  common 
duct.  What  he  shall  decide  to  do  must  depend,  in  large  measure, 
upon  the  general  character  and  underlying  features  of  the  case.  If  it 
be  one  of  actual  septic  infection,  a  post-typhoidal  infectious  cholecys- 
titis, for  instance,  he  may  well  content  himself  with  the  least  amount  of 
manipulation  required  for  exposure  of  the  gall-bladder,  at  its  anterior 
end,  that  will  permit  of  its  being  fastened  around  a  rubber  drain. 
Abdominal  fixation  may  be  unwise  or  impossible.  If,  on  the  other 
hand,  the  seriously  infective  element  can  be  excluded,  he  may  find 
recent,  tender,  peritoneal  adhesions,  as  the  result  of  a  mild  degree  of 
perihepatitis  and  local  peritonitis,  produced  during  the  intensity  of 
recent  attempts  at  expulsion  of  gall-stones.  Here  one  need  not  hesi- 
tate to  separate  adhesions,  tying  off  those  which  bleed,  and  gently  but 
sufficiently  exposing  the  depths  of  the  cavity  until  one  has  gone  so 
far  as  one  sees  fit.  Under  all  circumstances  it  is  wise  to  wall  off  and 
protect  the  general  abdominal  cavity  as  much  as  possible,  even  though 
it  be  generally  accepted  that  the  contents  of  the  gall-bladder  are  not, 
under  ordinary  circumstances,  especially  infectious.  Even  when  thor- 
oughly beheving  this,  one  may  still  prefer  to  prevent  contamination 
from  any  source. 

A  distended  gall-bladder  does  not  always  contain  calcuh;  their 
presence  or  absence  is  a  matter  of  small  importance;  it  may  be  largely 
distended  from  retention  of  its  own  contents,  and  this  is  an  indication 
for  drainage.  When  gentle  pressure  upon  it  permits  its  gradual  empty- 
ing, it  will,  of  course,  be  assumed  that  bihary  obstruction  is  not  com- 
plete. Here  one  calculus  or  several  calculi  may  or  may  not  be  present. 
If  they  can  be  detected  at  anypoint,they  should,  of  course,  be  removed. 
It  is  occasionally  possible  to  push  them  on,  but  this  is  unwise;  they 
should  be  positively  removed;  that  is,  they  should  be  pressed  back 
into  the  gall-bladder,  and  one  should  then  make  sure,  after  opening  it, 
that  they  are  all  removed.  Calcuh  which  are  so  impacted  in  any  of  the 
ducts  as  to  be  practically  immovable  have  been  crushed  between  the 
fingers  or  the  padded  forceps;  this  especially  by  those  who  hesitate  to 
open  the  duct  and  hope  that  the  detritus  thus  produced  will  be  or  may 
be  forced  along  the  passage  and  finally  evacuated.  It  is  not,  however, 
the  general  practice  of  the  best  surgeons  to  so  treat  them;  it  being 
found  ordinarily  far  more  satisfactory  to  make  in  the  duct  a  sufficient 
incision  to  permit  their  being  hfted  out  and  removed  in  toto.  If,  now, 
the  duct  have  been  so  dilated  that  sutures  may  be  easily  introduced 
without  increasing  the  danger  of  subsequent  stricture,  it  may  be  quite 
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permissible,  even  advisable,  to  use  them.  Undesirable  as  it  may  seem 
in  theory,  it  has  been  found  the  best  practice  simply  to  drain  such  a 
duct,  by  a  tube,  which  may  be  even  inserted  into  it  and  held  for  a 
sufficient  length  of  time  by  easily  absorbable  catgut  sutures,  which 
shall  disappear  within  two  or  three  days  and  permit  later  withdrawal 
of  the  tube  without  injury.  Any  portion  of  the  duct  which  may 
require  such  treatment  will  be  found  quite  amenable  to  it.  This  may 
or  may  not  be  combined  with  drainage  or  removal  of  the  gall-bladder 
itself. 

In  all  circumstances  where  gall-stones  are  exposed  and  removed  one 
should  assure  himself  of  the  patulousness  of  the  duct  by  passing  a 
probe  along  it  and  practically  through  it.  Unless  some  unforeseen 
circumstance  make  it  impossible  or  inadvisable  to  pursue  such  an  in- 
vestigation, it  must  be  made  complete  and  the  effort  not  discontinued 
until  the  duct  is  cleared.  It  is  by  no  means  easy  in  all  cases  to  trace 
the  duct  from  the  gall-bladder  down  to  its  entrance  into  the  duodenum, 
and  then  to  identify  the  latter,  and  be  sure  that  no  stone  is  impacted 
within  the  intra-intestinal  portion  of  the  duct.  Here  the  ampulla  of 
Vater  offers  an  easy  resting-place  for  calcuh  which  have  come  down 
from  above,  while  if  at  this  point  a  stone  be  found,  one  must  either 
open  the  duct  and  push  it  on,  provided  it  cannot  be  expelled  with 
gentle  finger  pressure,  or  else  must  open  the  duodenum  itself  and  thus 
remove  it  from  within.  In  exceedingly  stout  individuals  with  numer- 
ous old  adhesions  this  becomes,  in  some  cases,  a  formidable  and  diffi- 
cult procedure.  After  opening  the  duodenum  one  should,  if  possible, 
use  sutures  for  completely  closing  the  incision  after  its  purpose  has 
been  achieved. 

A  gall-bladder  partly  or  completely  filled  with  calcuH,  which  is  not 
too  adherent  and  not  too  much  thickened  by  old  disease  processes, 
may  well  be  completely  removed.  This  may  be  done  with  or  ^^^thout 
drainage  of  the  duct.  A  gall-bladder  containing  a  few  calcuh,  which 
is  shriveled  in  size  and  has  receded,  so  that  it  is  even  found  with  some 
difficulty  and  after  considerable  effort,  is  not  so  easily  removed  and 
may  be  better  drained.  Here  the  end  of  the  tube  must  be  fastened 
into  its  ca\aty  by  catgut  sutures  which  may  be  expected  to  be  absorbed 
within  a  few  days.  Occasionally  a  gall-bladder  is  so  distended  with 
retained  contents,  or  even  with  calculi,  as  to  hang  down  within  the 
abdomen,  even  to  such  a  degree  as  to  be  mistaken  for  a  floating  kidney. 
When  this  condition  is  revealed,  cholecystectomy  is  almost  invariably 
indicated.  Nearly  every  gall-bladder  left  in  situ  should  be  curetted 
with  a  sharp  spoon  and  the  interior  then  cauterized  with  pure  carboHc 
acid. 

One  danger  attending  the  long-continued  presence  of  calculi  is  the 
occurrence  of  cancer,  apparently  as  an  expression  of  rebelHon  and  in- 
fection from  continued  irritation.  This  is  one  of  the  cogent  arguments 
for  removal  of  gall-stones  before  such  an  unfortunate  condition  has 
been  produced.  That  a  cancerous  gall-bladder,  and  even  cancerous 
adjoining  liver  tissue,  may  be  removed  with  final  success  has  been  made 
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plain  to  me,  in  my  own  practice,  by  removal  of  a  very  much  enlarged, 
thickened,  and  cancerous  gall-bladder,  containing  large  calculi,  with 
involvement  of  the  adjoining  liver  tissue,  where  complete  extirpation 
of  the  former  and  wide  removal  of  the  latter  were  followed  by  complete 
restoration  to  health,  without  return  of  disease  after  several  years. 
Therefore,  in  cases  which  seem  to  justify  it,  especially  by  non-existence 
of  cancerous  foci  elsewhere,  one  may  practise  even  extensive  operations 
of  this  kind  justifiably  and  successfully. 

As  one  becomes  more  expert  in  this  kind  of  surgery,  and  of  wider 
experience,  one  will  not  need  to  employ  incisions  so  large  as  those 
through  which  he  begins  his  work.  Nevertheless  when  occasion  de- 
mands it  one  need  not  hesitate  to  make  them  as  extensive  as  may  be 
called  for.  Moreover,  if  necessary,  a  portion  or  all  of  the  rectus 
muscle  may  be  divided  transversely.  These  incisions  are  closed,  in 
greater  part  or  in  toto,  with  buried  chromic  as  well  as  superficial  silk  or 
other  sutures,  according  as  drainage  may  or  may  not  be  indicated. 
It  is  desirable  to  bring  together  each  layer  of  abdominal  aponeurosis 
by  itself,  and  to  make  all  as  secure  as  possible,  particularly  in  cases 
where  drainage  is  employed,  in  order  to  obviate  later  tendency  to 
ventral  hernia.  This  will  occur  occasionally,  in  spite  of  every  pre- 
caution. 

If  liver  tissue  itself  have  been  attacked,  it  will  probably  have  been 
found  necessary  to  insert  catgut  sutures,  preferably  with  a  Hagedorn 
needle,  in  order  to  cut  liver  tissue  as  little  as  possible.  One  will  be 
aided  in  this  work,  moreover,  by  injecting  a  weak  solution  of  adrenalin 
around  the  bleeding  margins.  In  these  cases  the  surgeon  will  prob- 
ably desire  to  leave  some  gauze  packing,  and  may  have  to  leave  con- 
siderable of  it.  This,  of  course,  requires  a  larger  drainage  opening. 
In  such  an  event  the  employment  of  secondary  sutures  will  be  wise, 
i.  e.,  those  which  may  be  utihzed  later  for  better  approximation  of 
wound  edges. 

A  gall-bladder  which  contains  pus,  and  calls  for  drainage  on  this 
account,  is  best  disturbed  as  httle  as  possible.  Here  the  margins  should 
be  carefully  united  to  those  of  the  peritoneum  and  deep  aponeurosis, 
and  every  possible  precaution  taken  to  avoid  escape  of  any  drop  of 
pus  into  the  abdominal  cavity.  It  might  even  be  wise  to  wait,  when 
one  can,  for  a  few  hours  before  making  the  final  opening  into  this 
cavity.  It  used  to  be  the  practice  to  sew  the  gall-bladder  to  the  skin. 
This  not  only  displaces  it  more,  but  leaves  a  fistulous  track  much  more 
difficult  to  heal  when  the  time  comes  for  it  to  close.  By  the  above 
expedient  of  uniting  it  to  the  deeper  part  of  the  abdominal  wound  much 
difficulty  of  this  kind  is  avoided. 

Chronic  cases,  where  biliary  drainage  for  a  considerable  length  of 
time  is  desired,  may  ordinarily  be  drained  from  the  gall-bladder,  or 
much  less  frequently  through  one  of  the  ducts.  Biliary  fistulas  thus 
established  sometimes  outlast  their  actual  usefulness,  but  usually 
close  in  time  and  rarely  require  secondary  operation.  When  the  gall- 
bladder itself  is  drained,  it  usually  becomes  in  time  obliterated  by 


SURGERY   OF    THE    LIVER   AND   GALL-BLADDER  543 

granulation  and  cicatricial  contraction.  That  the  gall-bladder  itself 
is  a  luxury  rather  than  a  necessity  is  shown  not  only  by  such  cases  as 
these,  but  by  the  results  of  cholecystectomy,  and  by  the  fact  that  there 
are  numerous  animals  which  have  no  gall-bladder  and  that  seem  in  no 
wise  to  suffer  from  its  absence. 

Cholecystenterostomy. — The  operation  of  uniting  the  gall-bladder 
or  even  the  duct  with  a  loop  of  intestine  has  been  now  practically 
abandoned,  and  it  is  only  under  pecuHar  circumstances  that  it  is  ever 
thought  to  be  necessary.  Extirpation  and  permanent  drainage  have 
been  found  much  more  serviceable  and  useful  measures. 

This  has  hardly  seemed  to  be  the  place  in  which  to  discuss  the 
details  of  surgical  technic,  but  rather  to  give  indications  and  to  con- 
sider general  principles.  In  a  general  way  the  surgery  of  the  biUary 
passages  has  made  tremendous  advances  within  the  past  twenty-five 
years,  and  is  now  considered  as  safe  and  as  desirable  as  that  of  the 
appendix;  in  fact,  there  are  many  points  of  relationship  between  the 
two,  and  common  principles  govern  nearly  all  instances  of  lesion  in 
either  locality,  either  the  acute  infections  or  the  chronic  obstructions. 
Moreover,  experience  shows  that  rehef  comes  more  quickly,  more 
completely,  and,  in  everyway,  satisfactorily,  by  the  surgical  route  in  all 
instances  where  it  is  at  all  indicated,  and  that  physicians  and  patients 
alike  are  guilty  of  serious  errors  of  judgment  when  they  delay  and  are 
willing  to  call  in  the  surgeon  only  as  a  last  resort  when  death  is  im- 
pending or  when  vitaHty  has  been  reduced  by  long  suffering. 

THE  SURGICAL  TREATMENT  OF  ASCITES 

Within  the  past  fifteen  years  it  has  been  suggested  and  attempted 
to  afford  additional  venous  communication  between  the  veins  of  the 
portal  system  and  those  of  the  general  circulation  by  producing  ad- 
hesions between  the  viscera,  especially  the  omentum,  and  the  sur- 
rounding abdominal  walls,  for  the  purpose  of  reheving  the  overloading 
of  the  portal  vein  caused  by  hepatic  cirrhosis.  The  suggestion  is 
generally  credited  to  Telma,  but  the  measure  was  first  warmly  advo- 
cated by  Morison,  who  first  operated  in  1895.  The  theory  of  the 
operation  is  simple  and  the  method  by  no  means  difficult.  If  con- 
sidered dangerous,  it  is  because  here,  as  in  too  many  other  instances, 
physicians  have  waited  too  long  and  disease  processes  have  advanced 
too  far  before  resorting  to  the  operation.  In  theory,  then,  it  has  much 
to  commend  it  and  httle  to  repel,  if  only  it  be  performed  in  time.  Its 
principal  feature  is  fLxation  of  the  omentum  to  the  parietal  peritoneum, 
hence  it  is  often  spoken  of  as  omentopexy.  Mere  suture  fixation  is  not 
enough,  since  the  intent  is  to  secure  broad  adhesions,  through  which 
venous  anastomosis  may  be  produced.  If  a  number  of  fresh  communi- 
cations are  to  be  established,  large  surfaces  must  be  denuded  and 
brought  into  mutual  contact.  Therefore  the  upper  and  outer  surfaces 
of  the  liver  and  the  spleen,  which  lie  in  contact  wath  peritoneum,  should 
be  utiHzed.  as  well  as  the  anterior  surface  of  the  great  omentum. 

In  its  performance  the  abdomen  is  opened  sufl&ciently  widely  and 
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emptied  of  all  the  fluid  which  it  at  that  time  contains.  Then  rough 
friction  is  made  on  the  peritoneal  exposures  of  the  Uver  and  spleen,  as 
well  as  over  the  adjoining  parietal  peritoneum,  the  dehberate  attempt 
being  to  roughen  them  until  they  begin  to  ooze.  After  this  the  omen- 
tum is  delivered  from  the  wound  and  its  external  surface  treated  in  the 
same  way,  while  again  the  peritoneum  to  which  it  is  to  be  afiixed  is 
roughly  handled  as  before.  Then,  so  far  as  the  opening  and  the  dex- 
terity of  the  operator  permit,  a  series  of  catgut  sutures  are  inserted  in 
such  a  way  that  the  omentum  is  quite  firmly  tacked  up  to  the  anterior 
abdominal  wall,  after  which  the  abdomen  is  closed  as  after  any  other 
operation. 

Schiassi  has  extended  this  procedure  into  an  omento-splenopexy. 
After  raising  the  abdominal  wall  at  the  height  of  the  umbiHcus  by  a 
low  transverse  abdominal  incision  across  the  median  hne,  combined 
with  another  in  the  left  semilunar  Hne,  the  peritoneum  is  opened  trans- 
versely, the  omentum  drawn  and  spread  out  between  the  peritoneum 
and  transversaHs  fascia,  and  is  there  sutured  in  its  new  position;  i.  e., 
it  is  externalized  so  far  as  the  peritoneum  is  concerned.  Through  a 
vertical  opening  in  the  peritoneum  the  spleen  is  then  exposed  and  lifted 
out,  while  with  a  long  curved  needle  three  to  six  chromic  sutures  are 
made  to  fasten  it  to  the  peritoneum  and  muscles  of  the  abdominal  wall, 
only  the  skin  being  excluded  from  their  effects.  The  external  wounds 
are  closed  as  usual. 

It  must  be  acknowledged  that  the  mortality  of  the  collected  cases 
is  discouragingly  high.  This  is  due  to  the  fact  that  they  have  been  so 
long  delayed,  physician  and  patient  rarely  consenting  to  the  surgical 
procedure  until  the  condition  of  the  latter  is  desperate  and  tapping 
has  been  many  times  repeated.  The  operation,  in  and  of  itself,  is 
attended  by  little  danger.  If  it  were  performed  at  a  much  earlier 
relative  date,  it  would  rarely  be  follow^ed  by  death,  and  would  give 
very  much  more  satisfactory  results.  There  can  be  no  question  about 
this  fact,  and  it  is,  therefore,  unfair  to  quote  statistics  already  gathered 
which  present  the  measure  in  its  worst  light,  rather  than  in  its  best. 
In  exceptionally  favorable  cases  it  has  been  noted  that  the  abdominal 
veins  show  most  marked  enlargement  in  course  of  time,  all  of  which  is 
to  be  interpreted  as  indicating  the  great  measure  of  success  attained. 


DISEASES  OF  THE  PANCREAS 

By  James  M.  Anders,  M.D.,  LL.D. 

PANCREATIC  HEMORRHAGE 

Under  this  caption  I  shall  consider  only  those  rather  unusual  and 
interesting  cases  of  sudden  apoplectiform  death  in  which  the  autopsy 
does  not  reveal  any  other  change  in  the  body  to  explain  the  occurrence 
of  the  catastrophe,  and  in  which  an  extensive  hemorrhage  is  found  to 
infiltrate  the  substance  of  the  pancreas  and  possibly  the  adjacent 
structures. 

The  morbid  process  that  precedes  such  hemorrhage  is  that  of  fatty 
degeneration  and  atheroma  of  the  arteries  of  the  pancreas,  and  this 
condition  may  be  enhanced  by  the  existence  of  either  acute  or  chronic 
inflammation.  Old  age,  male  sex,  sclerosis  of  the  vessels,  as  induced 
by  chronic  nephritis,  syphilis,  alcoholism,  and  glycosuria,  may  serve 
as  potent  predisposing  factors.  Traumatism,  either  from  without  or 
from  pancreatic  or  hepatic  calculi,  may  excite  hemorrhage.  The 
writer  has  collected  40  cases  of  pancreatic  hemorrhage.*  It  occurred 
in  patients  over  forty-five  years  of  age  in  43.3  per  cent.,  and  the  ratio 
of  males  to  females  was  as  3  to  i.  There  was  a  history  of  chronic  al- 
cohoHsm  in  18  out  of  30  cases,  or  about  66.6  per  cent. 

The  usual  course  of  pancreatic  hemorrhage  is  rapid,  the  process 
terminating  fatally  in  from  one-half  to  a  few  hours  in  the  severer 
forms  of  those  where  death  results  from  shock,  and  in  from  a  few 
days  to  a  fortnight  in  less  severe  forms.  In  certain  cases  the  initial  at- 
tack is  rather  mild,  and  softening  and  putrefaction  of  the  pancreas 
follow,  in  which  instances  the  patient  develops  peritonitis,  with  fatal 
termination. 

The  onset  is  sudden  and  violent,  and  is  evidenced  by  excruciating 
pain  in  the  epigastrium  or  between  the  xiphoid  and  umbiHcus,  nausea, 
and  vomiting.  These  symptoms  are  followed  by  those  of  collapse — 
anxious  expression,  cold,  clammy  sweat,  rapid,  thready  pulse,  sub- 
normal temperature,  cyanosis,  and  locaHzed  tenderness  and  rigidity 
above  and  to  the  right  of  the  umbilicus. 

Treatment. — Treatment  Based  upon  Our  Conception  of  the  Morbid 
Process. — In  cases  of  idiopathic  hemorrhage  of  the  pancreas  treatment 
should  be  directed  to  the  commonest  pathologic  change  in  this  organ- 
arterial  sclerosis  or  atheroma  of  the  vessels.  It  is  to  be  considered, 
further,  that  this  degeneration  of  the  blood-vessels  is,  as  a  rule,  widely 
distributed  throughout  the  arterial  system. 

The  patient  should  be  put  at  absolute  rest.     In  mild  hemorrhage 

*  Jour.  Amer.  Med.  Assoc,  Dec.  2,  1899,  p.  1393. 
VOL.  ni— 35  S45 


546  DISEASES    OF   THE   DIGESTIVE    SYSTEM 

the  administration  of  nitroglycerin  in  doses  of  -f-h)  grain  and  of  ad- 
renalin chlorid  ("lij  to  x  of  i  :  1000  solution),  every  two  to  four  hours, 
may  prove  of  service.  Whenever  the  hemorrhage  is  induced  through 
traumatism,  either  as  the  result  of  calculi  or  through  extraneous  in- 
jury, it  may  be  advisable  to  administer  the  fluidextract  of  ergot  in 
small  doses  every  hour  or  two,  or  to  give  the  extract  of  ergot  in  doses 
of  }-4  grain  every  two  hours.  This  treatment  should  be  continued  until 
it  is  possible  to  obtain  the  ad\ace  of  a  surgeon,  since  the  traumatic 
form  should  be  regarded  as  being  a  surgical  condition. 

Treatment  Based  upon  Certain  Predominant  Symptoms. — The  treat- 
ment of  the  shock  is  palhative  and  symptomatic.  The  subnormal 
temperature  calls  for  the  external  application  of  heat,  which  may  be 
accompHshed  by  filhng  either  rubber  or  glass  bottles  with  warm  water, 
wrapping  each  bottle  in  a  Unen  towel,  and  placing  them  along  the  sides 
of  the  body,  Hmbs,  and  at  the  head  and  feet.  Blankets,  when  heated 
in  an  oven  or  upon  a  radiator,  and  wrapped  about  the  patient,  are  of 
inestimable  service.  The  temperature  of  the  room  should  be  from 
75°  to  85°  F.,  and  the  patient  should  be  kept  out  of  all  drafts. 

The  injection  of  one  or  two  quarts  of  sterile  normal  sahne  solution 
(temperature  100°  to  110°)  beneath  the  breasts  and  into  the  subcuta- 
neous cellular  tissue  of  this  region  is  a  measure  which  usually  acts 
promptly  in  restoring  arterial  tension.  In  case  the  physician  has  not 
the  necessary  means  at  hand  for  sterihzing  the  sahne  solution,  he  will 
achieve  much  by  administering  the  hot  sahne  solution  by  rectum  into 
the  bowel.  A  far  more  prompt  reaction  upon  the  heart  is  to  be  obtained 
by  injecting  sterile  salt  solution  directly  into  the  vein  of  the  arm  (a 
measure  more  especially  serviceable  after  profuse  loss  of  blood),  but 
since  this  procedure  requires  the  skill  of  the  surgeon,  he  should  be 
called  to  conduct  its  administration. 

Medicinal  Treatment. — Administer  by  mouth  such  hot  drinks  as 
strong  coffee.  Aromatic  spirits  of  ammonia  (i  fluidram  in  one-third 
glass  of  hot  water)  and  whisky  (^2  fluidounce  in  one-half  glass  of  hot 
water)  may  be  administered  every  half-hour  to  every  hour  as  indi- 
cated by  the  pulse  and  general  condition  of  the  patient.  Adrenalin 
chlorid  is  also  invaluable.  Strychnin  sulphate  or  strychnin  nitrate 
may  be  given  in  doses  of  from  4^  to  -gV  grain  to  meet  the  requirements 
of  special  cases.  Care  should  be  exercised  lest  the  drug  be  stored  up  in 
the  gastro-intestinal  tract,  and  the  entire  amount  given  be  absorbed 
into  the  system  later,  and  at  a  time  when  it  is  not  needed.  To  avoid 
this  danger  all  preparations  of  strychnin  should  be  administered  in 
solution. 

Hypodermic  Medication. — This  is  the  truly  ideal  method  for  the 
administration  of  medicine  when  given  with  a  \dew  to  combating 
shock.  Strychnin  sulphate  or  nitrate  may  be  given  in  doses  of  from 
Y^TT  to  2V  gr.  every  hour  or  two  to  meet  the  indication.  Atropin 
sulphate,  in  doses  of  from  ^hn  to  -^  gr.,  is  among  the  drugs  of  choice, 
as  is  also  digitahn,  in  doses  of  from  yrnr  to  J^  gr.  Morphin  sulphate, 
gr.  2T  to  iV)  is  warmly  recommended.     Adrenalin  chlorid  in  doses  of 
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6  to  lo  minims  will  be  found  to  exert  a  powerful  and  prompt  acti\dty 
upon  the  vasomotor  system,  and  to  restore  the  normal  blood-pressure. 
Diffusible  stimulants,  as  aromatic  spirits  of  ammonia  and  whisky  or 
brandy,  will  be  found  of  value.  The  following  favorite  formula  will 
prove  of  inestimable  service  in  reheving  the  general  symptoms  of  shock: 

I^.     Adrenalin  chlorid  (i  :  looo) njjv 

Morphin  hydrochlorid gr-  2  ? 

Nitroglycerin gr.  eV 

Atropin  sulphate gr-  sV 

Whenever  hypodermic  medication  is  employed  it  is  necessary  for 
the  physician  to  be  ever  alert  for  the  effect  of  any  one  or  all  drugs  thus 
administered,  and  to  discontinue  this  method  at  the  earliest  moment. 

ACUTE  PANCREATITIS 

Acute  pancreatitis  may  result  from  a  variety  of  chronic  conditions, 
and  during  the  course  of  infectious  maladies,  in  which  instances  hemor- 
rhagic pancreatitis  is  probably  of  a  bacterial  nature.  Hemorrhagic 
pancreatitis  is  also  artificially  induced  by  the  introduction  of  either 
bacteria  or  acids  into  the  substance  of  the  pancreas  or  into  the  pan- 
creatic ducts. 

Among  the  predisposing  factors  are  to  be  mentioned  gastro- 
duodenal  catarrh,  traumatism,  alcohohsm,  pancreatic  hemorrhage, 
glycosuria,  syphiHs,  and  gout.  This  condition  is  extremely  rare  in 
persons  under  fifty  years  of  age. 

The  pancreas  is  enlarged,  at  times  rather  firm,  and  there  are  to  be 
seen  irregular  circumscribed  areas  of  hemorrhagic  infiltration.  These 
are  disseminated  throughout  the  interstitial  tissue  and  present  a 
chocolate-colored  appearance.  There  may  be  seen  a  rotmd-cell  in- 
filtration, and  at  times  there  is  evidence  of  degeneration  of  the  pan- 
creatic tissue.  The  peritoneum  enveloping  the  pancreas  may  display 
sKght  hemorrhages.  Areas  of  fat  necrosis  are  met  with  in  the  pan- 
creatic tissue,  in  the  omentum,  mesentery,  and  abdominal  fat;  and 
glycerin  is  excreted  with  the  urine,  as  is  shown  by  Cammidge's  reaction. 

The  onset  of  hemorrhagic  pancreatitis  is  usually  sudden,  the  attack 
terminating  fatally  in  from  a  few  hours  to  as  many  days.  It  is  ushered 
in  with  violent,  deep-seated  pain  in  the  epigastrium,  or  between  the 
xiphoid  and  umbilicus,  which  pain  is  soon  followed  by  the  general 
symptoms  of  more  or  less  profound  shock,  depending  upon  the  degree  of 
hemorrhage.  Hiccough,  tympanites,  albuminuria,  constipation,  and 
evidence  of  intestinal  obstruction  without  definite  cause  are  among  the 
commoner  symptoms.  The  pain,  collapse,  and  general  cyanosis  may 
be  due  to  pressure  of  the  hemorrhage  upon  the  solar  plexus.  The 
temperature  is  but  sKghtly  elevated,  if  at  all,  at  the  onset,  although  it 
may  touch  103°  or  104°  F.  later  during  the  course  of  the  illness.  Death 
results  from  shock. 

Treatment. — Treatment  Based  upon  Our  Conception  of  the  Morbid 
Processes. — In  view  of  an  acute  hemorrhage  into  the  substance  of  the 
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pancreas,  it  is  well  to  place  the  patient  at  absolute  rest,  and  in  the 
recumbent  posture,  since  any  exercise  or  movement  would  accelerate 
the  heart,  and  thereby  enhance  further  hemorrhage.  Independent  of 
how  sHght  the  hemorrhages  into  the  pancreatic  tissue  may  be,  shock, 
which  is  invariably  present  to  a  greater  or  lesser  degree,  requires  prompt 
and  heroic  treatment,  as  outKned  under  pancreatic  hemorrhage. 

At  the  end  of  twenty-four  hours  the  patient  has  usually  ralKed 
from  the  shock  and  requires  further  treatment,  as  indicated  by  the 
morbid  processes  existing  eithei  in  the  pancreas  or  in  the  adjacent 
viscera  (liver,  hepatic  ducts,  duodenum,  pancreatic  ducts).  Should 
acute  hemorrhagic  pancreatitis  depend  upon  a  toxic  process  in  the 
course  of  some  infectious  malady,  our  first  aim  should  be  to  ehminate 
from  the  system  the  toxins  from  which  the  patient  is  suffering. 
This  elimination  is  best  facihtated  by  stimulating  to  action  the  kidneys, 
the  skin,  and  the  intestinal  tract.  It  is  important  to  insist  that  the 
patient  drink  freely  of  water  and  of  mild  alkaline  drinks,  thereby 
thoroughly  flushing  the  renal  system.  Hot  baths  and  sponging  of  the 
skin,  using  gentle  friction,  with  one  part  alcohol  in  three  parts  of  water 
(hot  as  the  hand  can  bear),  will  be  found  materially  to  increase  the 
activity  of  this  vital  organ  of  excretion.  Citrate  of  magnesia  or  phos- 
phate of  soda  (i  dram)  should  be  administered  in  a  glass  of  cold  water 
every  three  hours  until  the  intestinal  tract  is  thoroughly  emptied. 

Treatment  Based  upon  Certain  Predominant  Symptoms .—'^ynv^to- 
matic  treatment  includes  the  management  of  shock  (in  pancreatic 
hemorrhage).  The  after-treatment  has  to  do  particularly  with  main- 
taining the  patient's  strength,  and  encouraging  to  functionate  the 
secretory  and  excretory  organs.  The  strength  of  the  patient  is  best  pre- 
served by  such  stimulants  as  strychnin  sulphate  (gr.  ^  every  two  and 
one-half  hours)  and  by  moderate  doses  of  alcohol.  Atropin  has  been 
recommended  by  certain  writers,  but  when  given,  it  should  be  borne  in 
mind  that  this  drug  inhibits  the  action  of  the  skin,  and  thereby  inter- 
feres with  excretion.  The  pulse,  when  rapid,  weak,  or  irregular,  should 
be  supported  by  the  use  of  tincture  of  digitahs,  strophanthus  in  doses  of 
from  2  to  5  minims  every  four  hours,  and  by  the  administration  of  nitro- 
glycerin in  doses  of  y^  gr.  every  two  to  four  hours.  Adrenalin  chlorid, 
tniv  to  X  of  I  :  looo  solution,  will  be  found  most  effectual  in  restoring 
the  blood-pressure.  The  taking  of  warm  drinks,  as,  for  example,  hot 
milk,  will  be  found  of  service.  Hypodermic  medication  is  seldom  indi- 
cated after  reaction  from  the  shock,  although  whenever  such  treatment 
appears  necessary,  it  should  be  resorted  to  in  the  manner  described 
under  pancreatic  hemorrhage.  The  treatment  of  pain  is  often  of 
special  moment,  and  requires  morphin  for  its  relief,  which  should  be 
given  in  doses  of  from  -^-^  to  \  gr.  by  mouth,  and  from  -^r  to  i  gr.  h^^poder- 
mically.  Morphin  is  of  further  value  since  it  pro\ades  absolute  rest 
for  the  patient,  thereby  preventing  the  unnecessary  expenditure  of 
energy — a  most  necessary  action. 

The  extreme  prostration  and  weakness  are;  as  a  rule,  progressive, 
and  call  for  vigorous  alimentation  with  predigested  foods.     It  is  well 
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to  have  the  food  that  is  given  by  mouth  partially  predigested  at  least 
before  its  administration.  Again,  the  administration  of  nutrient 
enemas  from  once  to  thrice  daily  will  be  found  serviceable  in  maintain- 
ing the  general  strength  and  vitaHty.  For  this  I  prefer  the  following: 
Milk,  fl.oz.  4;  the  white  of  one  egg;  whisky,  >2  oz.  Mix  together 
with  one  Chamberlain's  peptonizing  tube,  place  in  an  agate  receptacle, 
and  heat  to  a  temperature  of  100°  F.  for  from  fifteen  to  twenty  minutes, 
then  place  in  a  small  rubber  syringe,  and  inject  slowly  into  the  rectum. 

Treatment  Based  upon  the  Exammation  of  the  Organs  of  the  Body. — 
The  stomach  is  usually  the  seat  of  either  subacute  or  chronic  catarrh, 
which  demands  special  attention.  Such  agents  as  tincture  of  nux 
vomica,  nw,  one-half  hour  before  meals;  dilute  hydrochloric  acid,. 
TTL  iij  to  X,  one-half  hour  after  food;  and  pepsin,  pancreatin,  and  gentian 
are  also  of  value. 

The  intestinal  catarrh  may  involve  either  the  large  or  the  small 
bowel.  Intestinal  derangement  is  often  placarded  by  constipation, 
tympanites,  and  fatty  stools.  Extract  of  fel  bovis  (ox-gall),  in  doses 
of  from  ^  to  2  gr.  every  two  and  one-half  hours,  acts  admirably  as  a 
laxative  and  as  an  intestinal  antiseptic,  preventing  the  formation  of 
gas.  Ox-gall  may  also  exert  a  favorable  action  upon  the  fats  ingested, 
although  this  is  somewhat  questionable  in  the  opinion  of  certain  writers. 
Sulphate  of  magnesia,  phosphate  of  soda,  divided  doses  of  mercury, 
and  extract  of  taraxacum,  in  doses  of  from  |^  to  i  gr.  every  four  hours, 
will  be  found  to  relieve  the  constipation. 

The  tympanites  is  often  reHeved  by  frequent  doses  of  saloHs  fgr. 
ij  to  viij  every  two  to  four  hours).  The  same  end  maybe  achieved 
with  beta-naphthol  and  sahcylate  of  bismuth  in  doses  of  from  3  to  10 
grains  three  or  four  times  daily.  A  capsule  composed  as  follows  will 
be  found  of  special  service: 

I^.     Hydrargyri  chloridi  mitis gr.  j 

Extract!  fellis  bovis gr.  xvii j 

Creosoti ilE  vj 

Phenylis  salicylatis gr.  xxxvj 

Beta-naphtholis gr.  xxiv 

Ft.  et  capsulae  No.  xii. 

Sig. — One  every  two  hours. 

Treatment  Based  upon  the  History  of  the  Patient. — The  vast  majority 
of  these  cases  occur  in  persons  who  have  lived  too  well,  and  who  are 
beyond  the  age  of  fifty  years,  and  as  a  consequence  our  treatment 
must  be  directed  toward  general  arterial  sclerosis.  This  condition 
may  also  be  inherited,  in  some  instances  at  least.  Again,  one  may  be 
deaUng  with  a  general  lithemic  condition,  which  is  often  made  doubly 
evident  through  the  fact  that  the  urine  contains  a  large  amount  of 
oxalate  of  calcium  and  of  uric  acid.  Alkalithia  in  doses  of  a  teaspoon- 
ful  twice  daily,  given  in  a  glass  of  water  three  hours  after  meals,  often 
reduces  the  highly  acid  condition  of  the  urine,  and  its  administration  is 
also  Hkely  to  be  followed  by  a  diminution  in  the  amount  of  oxahc  acid 
excreted.     Dilute  hydrochloric  acid,  in  doses  of  from  3  to  10  minims, 
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given  in  water  one-half  hour  after  meals,  is  of  special  service  in  this 
connection.  Indeed,  we  are  not  uncommonly  deahng  with  diabetes, 
in  which  instance  the  diet  generally  accepted  in  this  connection  is  to  be 
carried  out.  On  the  contrary,  pancreatic  disease  may  excite  glyco- 
suria, in  which  case  pancreatic  or  hepatic  calcuh  may  compress  the 
pancreas,  and  should  receive  the  attention  of  the  surgeon. 

Hemorrhagic  pancreatitis  may  be  also  encountered  in  persons 
suffering  from  valvular  disease  of  the  heart.  One  is  ever  to  bear  in 
mind  the  influence  that  such  a  condition  may  exercise  upon  the  vas- 
cular system  in  general.  The  close  relationship  existing  between 
hemorrhagic  pancreatitis  and  chronic  valvuUtis  is  one  worthy  of  careful 
consideration,  especially  when  administering  cardiovascular  stimu- 
lants with  a  view  to  combating  shock,  since,  according  to  the  experi- 
ments of  Crile,*  digitalis  does  not  raise  blood-pressure  during  shock. 
A  history  of  hepatic  cohc  renders  the  condition  one  for  surgical  inter- 
vention. 

GANGRENOUS  PANCREATITIS 

This  is  a  condition  wherein  the  pancreas  is  found  to  present  various 
stages  of  softening,  friabihty,  and  degeneration,  which  changes  usually 
surround  small  areas  of  hemorrhagic  infiltration  of  this  organ. 
These  areas,  or  in  fact  nearly  the  entire  pancreas,  may  be  seen  to  be  a 
brownish-black  or  greenish,  softened,  gangrenous  mass,  which,  at 
times,  becomes  liciuid  or  semi-Hquid,  and  is  contained  within  the 
omental  cavity.  The  gangrenous  tissue  may  emit  a  foul  odor.  This 
condition  is  often  superseded  by  perforating  gastric  ulcer.  Inflamma- 
tory conditions  of  the  bihary  ducts,  catarrhal  conditions  of  the  duo- 
denum and  of  the  pancreatic  duct,  and  traumatism  serve  as  potent 
etiologic  factors,  and  it  is  more  hkely  to  occur  after  the  age  of  forty. 

The  initial  features  of  gangrenous  pancreatitis  are  practically 
those  of  hemorrhagic  pancreatitis,  to  which  have  been  added  the  symp- 
toms induced  by  the  absorption  of  ptomains  from  the  gangrenous 
tissue  (sapremia).  The  course  is  usually  rapid,  lasting  over  a  period 
of  from  one  to  four  or  more  weeks,  at  which  time  it  tends  to  terminate 
fatally.  Instances  are  recorded,  however,  in  which  the  gangrenous 
material  has  escaped  through  the  rectum,  and  the  patient  recovered. 

Treatment. — Treatment  Based  upon  Our  Conception  of  the  Morbid 
Process. — The  intestinal  tract  should  be  flushed  thoroughly  by  the  use 
of  salines,  and  then  sufflcient  of  a  mild  laxative  should  be  given  to 
produce  one  evacuation  of  the  bowel  daily.  Absolute  rest  in  bed  and 
the  administration  of  predigested  foods  are  indicated.  Owing  to  the 
loss  of  function  of  the  pancreas,  all  foods  containing  fats  are  inter- 
dicted; and  since  proteid  digestion  is,  as  a  rule,  tardy  in  such  condi- 
tions, foods  containing  albumins  should  be  given  but  sparingly.  Gan- 
grenous pancreatitis  demands  the  intervention  of  the  surgeon,  and 
in  practically  all  instances  his  counsel  should  be  obtained  without 
delay. 

*  "  Blood  Pressure  in  Surgery,"  1903,  pp.  48-50. 
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Treatment  Based  upon  Certain  Predominant  Symptoms. — The  pulse 
is  rapid,  weak,  irregular,  and  compressible,  and  demands  cardio- 
vascular stimulants;  among  which  whisky,  \  iiuidounce  every  two 
to  four  hours;  strychnin  sulphate,  :^  grain  every  two  hours;  and  in- 
fusion of  digitaUs,  i  fluidram  every  four  hours,  will  be  found  of  value. 
The  parched  condition  of  the  mouth  and  the  heavily  furred  tongue  call 
for  a  special  toilet  of  the  buccal  cavity;  such  as  brushing  of  the  teeth, 
tongue,  and  mucous  surface  of  the  oral  cavity  with  mild  antiseptic 
solutions,  as  boracic  acid,  glycothymolin,  and  the  hke.  The  ex- 
cessive parching  of  the  hps  and  tongue  is  reheved  by  the  sucking  of 
small  pieces  of  ice,  or  by  moistening  these  mucous  surfaces  with  a  solu- 
tion composed  of  one  teaspoonful  of  glycerin  in  one-half  glass  of  ice- 
water. 

Treatment  Based  upon  Examination  of  All  the  Organs  of  the  Body. — 
The  most  important  features  in  this  connection  are  the  presence  of 
glycerin  in  the  urine  and  of  fats  and  proteids  (meat  fiber)  in  the  feces. 
Unless  both  the  fats  and  the  proteids  be  partly  predigested,  treatment 
appears  to  exercise  but  httle  influence  upon  the  digestion  of  these  food 
substances.  Constipation,  when  present,  should  be  reheved  by  the 
administration  of  mild  laxatives  {vide  supra).  Tympanites  may  at 
times  be  accompanied  by  diarrhea,  and  calls  for  such  intestinal  anti- 
septics and  astringents  as  beta-naphthol,  salol,  bismuth  subnitrate, 
and  bismuth  salicylate.  Diabetes  developing  during  the  course  of 
pancreatic  gangrene  demands  that  all  starches  and  sugars  be  avoided; 
yet  but  little  is  to  be  accomplished  through  these  measures  because  of 
the  irremovability  of  the  causative  affection. 

Treatment  Based  upon  the  History  of  the  Patient. — This  is  of  but 
little  consequence  except  that  we  have  to  deal  in  most  instances  with 
persons  of  advanced  years,  who  have  previously  suffered  from  hemor- 
rhagic pancreatitis,  and  their  treatment  in  this  respect  would  be  prac- 
tically that  outhned  under  the  latter  condition. 

SUPPURATIVE  PANCREATITIS 

This  is  a  condition  wherein  the  substance  of  the  pancreas  becomes 
the  seat  of  suppuration.  A  single  abscess  may  occupy  the  head  of  the 
pancreas,  or  multiple  abscesses  may  be  diffused  through  the  organ. 
Peripancreatic  suppuration  is  not  uncommon,  and  pyemia  may  be 
seen  to  follow  pancreatic  abscess.  Fat  necrosis  and  pancreatic  hemor- 
rhage are  also  induced  by  such  abscesses. 

Among  the  leading  etiologic  factors  may  be  mentioned  alcohohsm, 
gluttony,  and  traumatism.  Infection  is  probably  introduced  through 
the  pancreatic  ducts  or  from  contiguity  of  suppurating  foci.  The 
disease  comes  on  rather  rapidly,  is  accompanied  by  severe  epigastric 
pains,  prostration,  and  collapse,  and  tends  to  eventuate  fatally  as  a 
result  of  shock. 

Treatment. — Treatment  Based  upon  Our  Conception  of  Morbid 
Processes. — In  view  of  the  etiologic  factors,  the  treatment  becomes 
that  of  catarrh  of  the  duodenum  or  of  the  hepatic  ducts  or  of  the  gall- 
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bladder.  The  duodenal  catarrh  will  be  modified  by  broken  doses  of 
calomel,  y^  grain  every  hour  for  ten  doses,  followed  by  a  saUne  to 
deplete  the  congested  parts  (citrate  of  magnesia,  i  dram,  or  magnesium 
sulphate,  ii  drams,  in  a  glass  of  water).  Whenever  there  exists  any 
tangible  evidence  of  abscess  of  the  pancreas,  demands  for  the  surgeon 
are  imminent,  and  this  is  also  true  of  cases  in  which  there  is  e\adence 
that  suppuration  has  probably  extended  from  neighboring  suppurating 
foci. 

Treatment  Based  upon  Certain  Predominant  Symptoms. — Pain, 
when  present,  calls  for  the  administration  of  opiates  for  its  reHef — 
morphin  sulphate,  2t  to  }  grain  by  mouth  or  hypodermically.  Sweat- 
ing is  a  fairly  common  symptom,  and  requires  careful  attention  to 
sponging  of  the  skin  with  one  part  alcohol  in  three  parts  of  hot  water. 
Picrotoxin  in  doses  of  from  y^  to  yV  grain  three  times  daily  will  be 
found  to  control,  in  a  measure  at  least,  the  excessive  cutaneous  glan- 
dular action.  Belladorma,  while  it  lessens  the  sweating,  increases  the 
urinary  secretion,  and  is  of  questionable  value. 

Dehrium  may  develop,  and  is  oftenest  of  the  low  muttering  type; 
it  calls  for  such  sedatives  as  trional,  lo  grains  in  a  glass  of  hot  milk  at 
night;  hyoscin  hydrobromate,  yto  to  yxo  g'*^in;  both  of  these  drugs, 
however,  call  for  careful  fortification  of  the  heart  by  strychnin  and 
digitalis  before  their  administration.  The  appKcation  of  an  ice-cap  to 
the  head  may  alleviate  the  nervous  symptoms.  It  is  the  rule  for  the 
delirious  to  be  influenced  by  the  action  of  cardiovascular  stimulants, 
among  which  strychnin,  whisky,  nitroglycerin,  and  digitalis  are  to  be 
favored.  Hypodermic  administration  of  these  drugs  is  often  necessary 
to  tide  the  patient  over  a  period  of  depression,  and  to  fit  him  the  best 
one  can  for  surgical  treatment.  In  cases  in  which  the  diagnosis  of 
abscess  of  the  pancreas  is  made  early,  the  employment  of  antistrepto- 
coccic serum  should  be  considered,  although  I  am  not  aware  of  its 
having  been  used  with  success  in  this  disease. 

A  hquid  diet,  composed  for  the  most  part  of  milk  and  predigested 
fats  and  albumins,  will  be  found  most  serviceable. 

Treatment  Based  upon  History  of  the  Patient. — Abscess  of  the  pan- 
creas demands  prompt  surgical  treatment  in  every  instance,  except  in 
cases  in  which  such  treatment  is  interdicted  as  the  result  of  s>^hilis, 
cardiac  lesions,  diabetes,  and  nephritis. 

CHRONIC  PANCREATITIS 

This  is  a  chronic  inflammatory  process  of  the  substance  of  the 
pancreas.  It  is  of  far  more  common  occurrence  than  has  hitherto  been 
believed.  Chronic  pancreatitis  is  generally  secondary  to,  and  de- 
velops as  the  result  of,  chronic  catarrh  of  the  duct  of  Wirsung,  which 
in  turn  is  the  result  of  gastro-duodenal  catarrh,  cholelithiasis,  pan- 
creatic lithiasis,  and  gastric  ulcer;  it  is  oftenest  the  result  of  direct 
extension  of  inflammation  by  contiguity  of  tissue. 

According  to  Opie,  there  are  two  forms  of  this  aft'ection:  One  in 
which  there  is  an  increase  in  the  connective  tissue  between  the  lobules; 
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and  a  second  form  where  the  change  is  that  of  an  interacinar  pan- 
creatitis. In  the  former  variety  the  islands  of  Langerhans  escape  in- 
volvement during  the  early  stage  of  the  disease,  hence  glycosuria  is 
rarely  present  until  late ;  while  in  the  latter  variety  the  islands  suffer 
pathologic  changes  early,  and  glycosuria  is  common.  Finney*  has 
given  an  exhaustive  and  admirable  discourse  upon  the  occurrence  of 
glycosuria  in  chronic  pancreatitis. 

The  onset  of  the  disease  is  insidious,  as  a  rule,  but  may  be  subacute, 
and  will  be  found  to  follow  as  a  sequel  of  one  or  more  of  the  above- 
named  maladies.  Its  course  extends  over  a  period  of  months  or  years, 
during  which  time  a  variety  of  symptoms  may  develop.  In  a  certain 
class  of  cases  the  cUnical  features  are  mild;  in  such  there  is  but  little 
pain,  progressive  loss  of  flesh,  and  a  mass  may  be  palpable  in  the 
epigastrium;  epigastric  distress  after  certain  foods,  paroxysmal  at- 
tacks of  vomiting,  and  occasionally  jaundice  may  supervene.  Fever 
is  only  present  in  cases  in  which  the  type  of  infection  is  severe.  During 
the  course  of  the  more  severe  forms  of  chronic  pancreatitis  the  symp- 
toms resemble  in  a  variable  degree  those  of  acute  pancreatitis.  There 
are  severe  epigastric  pain  and  tenderness  in  the  mid-epigastrium.  Chills 
and  fever  may  be  present.  Decided  emaciation  and  a  tendency  to- 
ward hemorrhages  are  unfavorable  features.  Chronic  pancreatitis 
tends  toward  a  fatal  issue,  terminating  in  from  a  few  months  to  as 
many  years.     Death  results  from  exhaustion  or  from  other  causes. 

Treatment. — Treatment  Based  upon  Our  Conception  of  the  Morbid 
Process. — The  treatment  of  the  mild  form  of  chronic  pancreatitis, 
which  is  secondary  to  inflammation  of  the  pancreatic  or  bihary  ducts, 
is  medical  for  a  time.  Milk  and  eggs  pro\dde  the  animal  diet  most 
appropriate  for  chronic  pancreatitis.  Yet  vegetables  in  general  are 
not  interdicted.  Fats  are  not  to  be  taken  except  when  previously 
emulsified.  In  certain  cases  we  have  to  deal  with  cholangitis,  and 
where  this  process  is  rather  acute,  the  patient  should  be  placed  at  rest 
in  bed  and  hot  compresses  applied  to  the  region  of  the  Hver,  renewing 
them  as  rapidly  as  they  become  cold.  Hot  compresses  may  be  kept 
wet  with  a  solution  of  dilute  nitromuriatic  acid  (4  fluidrams  to  the 
pint),  or  turpentine  stupes  may  be  employed  instead,  both  being  used 
with  a  view  to  producing  some  counterirritation.  The  bowels  should 
be  kept  active  by  one  of  the  saline  purgatives,  of  which  sodium  phos- 
phate is  preferred,  and  should  be  given  in  dram  doses  as  required  to 
produce  two  or  more  Hquid  stools  daily.  Hunyadi  water  and  similar 
mild  laxatives  will  be  found  advantageous.  A  stay  at  a  suitable  spa 
(Bedford,  Saratoga,  Carlsbad,  Kissingen)  often  proves  serviceable. 
For  the  purpose  of  supplementing  the  natural  juices  of  the  intestines, 
which  are  commonly  deficient,  the  following  formula  may  be  employed: 

I^.     Pancreatini    5i_(4-o) 

Sodii  bicarbonatis 5ij  (8.0) 

M.  et  ft.  chart.  No.  xij. 

Sig. — One  an  hour  after  meals. 

*  Medical  Chronicle,  June,  1903. 
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In  many  cases  one  has  to  deal  with  gastro-duodenal  catarrh,  in 
which  instances  calomel  may  be  given  in  yV-grain  doses  every  hour  for 
ten  successive  doses,  when  it  should  be  followed  by  a  saline  laxative, 
as  magnesium  sulphate  or  some  one  of  the  alkahne  waters,  with  a  view 
to  reheving  the  congestion  of  the  portal  circulation  and  removing 
decomposable  intestinal  contents;  this  should  be  repeated  at  suitable 
intervals  of  time.  The  dietetic  regulations  must  be  influenced  by  the 
catarrhal  condition  of  the  stomach  and  duodenum,  and  in  severe  forms 
predigested  proteids  in  Hquid  form  only  should  be  allowed.  On  the 
other  hand,  in  the  milder  varieties  usually  met  with,  skimmed  milk, 
whole  milk  with  seltzer,  broths,  and  even  semi-soHd  articles  of  diet,  or 
eggs,  oysters,  and  the  like,  may  be  well  borne.  The  writer  has  re- 
cently obtained  excellent  results  from  combined  gastric  lavage  and 
high  intestinal  irrigation  with  a  weak  solution  of  some  antiseptic 
agent,  as  boric  acid  or  salicyhc  acid,  in  cases  in  which  fermentative 
processes  are  conspicuous  features.  Intestinal  antiseptics,  as  salol 
and  betanaphthol,  may  also  be  given  by  the  mouth  for  distressing 
flatulence.  Malt  diastase,  combined  with  alkaUes,  should  also  be 
tried.  Abelmann  recommends  minced  pancreas  for  promoting  the 
digestion  of  fats.  When  chronic  pancreatitis  is  found  to  complicate 
gastric  ulcer,  it  is  probable  that  infection  has  extended  from  the  floor 
of  the  ulcer  to  the  pancreatic  tissue.  Here  the  treatment  of  gastric 
ulcer,  while  indicated,  will  be  foimd  to  exercise  little,  if  any,  influence 
upon  the  condition  existing  in  the  pancreas.  In  general,  medication, 
when  appHed  with  relation  to  the  pathologic  changes  known  to  precede 
and  to  exist  with  chronic  pancreatitis,  is  of  Hmited  value.  In  nearly 
every  case  surgical  intervention  is  indicated  when  an  assured  diagnosis 
of  pancreatitis  is  established. 

Treatment  Based  upon  Certain  Predominant  Symptoms. — Pain, 
when  present,  calls  for  the  use  of  opium  or  its  derivatives,  which,  un- 
less the  pain  be  severe,  may  be  administered  in  the  form  of  Dover's 
powder.  Nausea  and  vomiting  may,  at  times,  be  most  troublesome, 
and  to  control  these  broken  doses  of  calomel,  cerium  oxalate,  bismuth 
subnitrate,  carbohc  acid,  and  cocain  hydrochlorate  (in  doses  of  \ 
grain)  before  food  may  be  found  of  value. 

Progressive  emaciation  should  be  combated  by  forced  feeding, 
which  is  accompKshed  through  the  administration  of  predigested  foods 
by  the  mouth,  and  rarely  by  rectal  ahmentation.  Should  there  be 
associated  glycosuria,  it  then  becomes  necessary  to  administer  such 
foods  only  as  are  known  to  contain  a  minimum  amount  of  sugars.  The 
general  hebetude  will  be  relieved  by  the  gi\dng  of  large  quantities  of 
Vichy  water  or  of  Poland  water,  through  their  effect  upon  the  activity 
of  the  kidneys.  The  diuretic  action  of  these  waters  may  be  increased 
by  adding  to  each  glass  3  to  5  grains  of  bicarbonate  of  potash. 

CYSTS  OF  THE  PANCREAS 

Pancreatic  cysts  may  be  either  single  or  multiple,  varying  greatly  in 
size,  and  at  times  occupying  the  entire  pancreas.     Fifty  per  cent,  of 
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such  cysts  are  found  in  persons  between  the  ages  of  thirty  and  fifty; 
and  17  per  cent,  are  seen  to  follow  traumatism  to  the  abdomen  (Korte).* 
This  condition  develops  slowly,  and  in  fact  may  be  congenital.  The 
symptoms  which  arise  as  a  result  of  its  existence  are  coHcky  pains  in 
the  epigastrium,  the  left  hypochondrium,  or  even  the  left  shoulder,  al- 
though pain  is  by  no  means  a  constant  feature  of  pancreatic  cysts. 
Among  the  other  symptoms  should  be  mentioned  persistent  jaundice 
and  ascites,  both  of  which  result  from  pressure.  Vomiting,  and  con- 
stipation, which  at  times  alternates  with  fatty  diarrhea,  are  less  com- 
monly seen.  The  stools  may  be  clay-colored,  pasty,  and  contain  un- 
digested proteids  (much  fiber)  and  fats,  and  they  usually  emit  an 
offensive  odor. 

Intestinal  hemorrhage  may  be  observed  at  various  stages  of  the 
disease,  after  which  the  stools  are  tar-Hke  in  appearance.  Albuminuria 
and  glycosuria  are  among  the  less  common  features  of  pancreatic 
cyst.  Pancreatic  cyst  may  present  nothing  locally  of  diagnostic  value 
except  a  smooth  elastic  mass  in  the  epigastrium;  and  emaciation,  while 
fairly  characteristic,  is  by  no  means  a  constant  feature.  Cysts  of  the 
pancreas  seldom  terminate  fatally,  since  there  is  always  time  for  sur- 
gical interference,  which  proves  the  only  curative  measure. 

Treatment. — Treatment  Based  upon  Certain  Predominant  Symp- 
toms.— Pain,  when  present,  calls  for  such  sedatives  as  phenacetin, 
acetanihd,  codein  sulphate,  and  the  various  preparations  of  morphin. 
Locally,  the  appHcation  of  heat  to  the  epigastrium,  turpentine  stupes, 
and  mild  counter-irritation  may  bring  about  paUiative  relief. 

Indigestion  is  present  whenever  pancreatic  cyst  is  found  to  excite 
sufficient  pressure  upon  the  pancreas  to  interfere  with  its  functions. 
Certain  gastro-intestinal  symptoms  arising  from  such  cause  may  be 
materially  amehorated  by  avoiding  such  foods  as  are  known  to  contain 
substances  which  are  acted  upon  by  the  pancreatic  secretion.  Thus, 
fats  and  lean  meats  should  be  predigested,  or  their  introduction  into 
the  stomach  should  be  followed  by  pancreatin,  as  should  also  the  in- 
gestion of  all  fatty  foods.  The  pancreatic  secretion  is  increased  by 
dilute  hydrochloric  acid — 5  to  10  minims  in  one-half  glass  of  water, 
one-half  hour  after  meals. 

The  progressive  anemia  and  emaciation  demand  such  hematinics 
as  the  pyrophosphate  of  iron,  given  in  doses  of  3  to  5  grains  after  meals; 
Fowler's  solution  of  arsenic,  3  to  5  minims,  well  diluted,  after  food, 
three  times  daily;  and  glycerin  extract  of  bone-marrow  in  doses  of 
from  one  teaspoonful  to  a  tablespoonful  in  one-half  glass  of  ice-water 
after  meals.  While  preparing  the  patient  for  surgical  treatment  it 
may  be  well  to  give  small  doses  of  strychnin  sulphate,  y-g-Q  to  -g^  grain, 
three  to  four  times  daily. 

An  examination  of  the  feces  will  be  found  of  special  clinical  sig- 
nificance whenever  the  function  of  the  pancreas  is  deranged.  The 
presence  of  fat  in  the  feces  and  of  particles  of  undigested  muscle-fiber 
calls  for  the  elimination  of  fats  from  the  diet,  or  for  the  predigestion  of 

*Arch.  f.  klin.  Qiir.,  1904,  xlviii. 
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these  two  classes  of  foods,  and  further  explains  the  necessity  of  a 
skimmed-milk  diet  whenever  the  pancreas  fails  to  functionate. 

Treatment  Based  upon  the  History  of  the  Patient. — The  previous 
medical  history  influences,  in  a  measure,  the  treatment  of  pancreatic 
cyst.  Thus,  in  cases  in  which  there  has  been  organic  disease  of  either 
the  heart  or  the  kidneys  special  means  and  remedies  are  indicated,  but 
these  conditions,  when  present,  are  found  to  interfere  more  particularly 
with  surgical  intervention. 

PANCREATIC  CALCULI 

The  recognition  of  the  presence  of  concretions  in  the  pancreas  dates 
to  a  paper  by  Giodiceandrea  which  appeared  near  the  middle  of  the 
seventeenth  century.  Calculi  may  rest  either  in  the  substance  of  the 
organ  or  in  the  pancreatic  ducts.  The  etiologic  factors  concerned  in 
the  production  of  pancreatic  calcuh  are  obscure,  and  the  pathologic 
findings  are  probably  induced  by  the  presence  of  the  concretions.  Cal- 
cuh situated  within  the  substance  of  the  pancreas  may  exist  without 
causing  appreciable  symptoms ;  but  should  they  move  about  there  may 
be  cohc,  epigastric  distress,  tenderness,  and  oppression.  The  attacks 
of  colic  are  locahzed  near  the  border  of  the  left  ribs  and  the  pain 
circles  along  the  left  costal  cartilages,  becoming  intense  beneath  the 
left  shoulder.  These  pains  may  abate  for  a  time  and  reappear  with 
renewed  violence,  as  was  noted  in  Minnich's  case.* 

Treatment. — Treatment  Based  upon  Certain  Predominant  Symp- 
toms.— Pain  when  present  calls  for  morphin  or  one  of  its  preparations, 
which  should  be  given  to  meet  the  requirements. 

For  the  interference  with  pancreatic  secretion,  i  to  2  drams  of  a 
I  per  cent,  solution  of  pilocarpin  may  be  injected  subcutaneously 
three  times  a  week.  The  taking  of  large  quantities  of  food  is  by  far  the 
most  reUable  means  of  exciting  free  pancreatic  secretion.  Medicinal 
doses  of  dilute  hydrochloric  acid  and  acid  drinks  will  be  found  to  en- 
hance free  secretion  of  pancreatic  juice.  As  a  rule,  the  medical  treat- 
ment is  purely  symptomatic  and  is  preparatory  for  proper  surgical 
intervention. 

TUMORS  OF  THE  PANCREAS 

Cancer. — The  medical  treatment  of  pancreatic  cancer  is  purely 
symptomatic.  Our  chief  objects  are  to  allay  pain  by  the  use  of  nar- 
cotics and  to  provide  nourishment  by  both  the  mouth  and  the  rectum 
by  means  of  nutrient  enemas. 

Treatment  Based  upon  Certain  Predominant  Symptoms. — Pain  is  a 
constant  symptom  and  is  relieved  only  by  the  use  of  opium  or  some  of 
its  preparations,  among  which  morphin  administered  hypodermically 
is  most  valuable.  It  is  always  well  to  aid  digestion,  a  favorite  formula 
of  Boas  being: 

*Nothnagers  "Encyclopedia  of  Practical  Medicine,"  p.  229. 
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I^.     Pancreatin 

Nitr.  carbon aa     0.5 

M.  f.  pulv.  comprim. 

Sig. — Two  to  four  tablets  fifteen  minutes  after  meals. 

Jaundice  is  an  almost  constant  feature,  and  the  administration  of 
cholagogs  may  increase  the  pressure  from  behind  and  thereby  provide 
temporary  improvement.  In  this  connection  sodium  saHcylate,  in 
doses  of  0.5  to  I  gm.  three  times  daily,  may  be  of  value,  but  it  cannot 
be  continued  on  account  of  lessening  the  appetite.  The  salts  of  the 
bile-acids,  fel  tauri  depuratum  siccum,  are  recommended.  Mineral 
waters  rich  in  carbonic  acid  are  of  special  service  in  reheving  the  system 
through  their  diuretic  action.  The  administration  of  fluids  by  the 
rectum  may  be  employed  in  cases  in  which  there  is  an  absence  of 
diarrhea. 

Itching  of  the  skin  will  be  relieved  by  the  use  as  a  daily  bath  of  a  few 
gallons  of  hot  water  to  which  one-fourth  of  a  pound  of  soda  has  been 
added.  Soda  is  equally  valuable  when  employed  in  the  form  of  a  bran 
bath.  Washing  of  the  skin  with  dilute  vinegar,  i  fluidounce  to  a  hter 
of  hot  water,  is  often  employed.  A  i  to  2  per  cent,  solution  of  car- 
bonic acid  is  also  of  service  (except  where  there  are  abrasions  of  the 
skin).  Rubbing  of  the  skin  with  fresh  lemon-juice  and  spra\ing  the 
skin  with  methyl-alcohol  are  to  be  recommended  in  severe  cases.  Re- 
lief will  often  follow  the  use  of  hot  baths. 

Diarrhea,  when  present,  is  controlled  by  bismuth  salicylate,  10  to 
30  grains  two  to  four  times  daily;  beta-naphthol,  5  grains  every 
three  hours;  and  salol,  5  to  10  grains  every  three  hours.  Constipation 
may  be  present,  and  calls  for  mild  laxatives. 

Other  tumors  of  the  pancreas  are  sarcoma,  which  is  seldom  pri- 
mary, and  adenoma,  both  of  which  demand  symptomatic  treatment. 


THE  SPECIAL  CIRCUMSTANCES  IN  OPERATIONS  UPON  THE 

PANCREAS 

By  B.  G.  a.  Moynihan,  F.R.C.S. 

There  are  two  circumstances  of  the  highest  importance  in  con- 
nection with  operations  upon  the  pancreas. 

The  first  refers  to  hemorrhage.  The  pancreas  has  a  blood-supply 
in  proportion  to  its  requirements  as  the  gland  by  which  the  most  im- 
portant of  the  digestive  juices  i:^^  secreted.  It  is  extremely  vascular; 
its  blood-vessels  are  both  large  and  numerous.  Any  injury  of  the 
gland,  therefore,  causes  free  bleeding;  bleeding  which  is,  moreover, 
very  difiicult  to  control.  When,  as  the  result  of  direct  incision,  bruis- 
ing by  external  force,  or  tearing  during  the  removal  of  growths  in- 
volving the  stomach  or  the  pancreas  itself,  hemorrhage  occurs,  it  is 
not  possible,  in  the  majority  of  cases,  to  arrest  it  by  Hgation.  The 
simple  tying  of  a  mass  of  the  exceedingly  fragile  tissue  of  the  pancreas 
often  results  in  the  ligature  cutting  through,  and  consequently  in  a 
further  onset  of  bleeding.  The  indi\'idual  vessels  in  the  gland  cannot 
be  secured.  The  only  means  of  arrest  of  the  hemorrhage  is,  therefore, 
the  use  of  deep  sutures  of  material,  silk  or  catgut,  sufi&ciently  thick 
to  prevent  its  cutting  through  the  gland  when  the  stitch  is  drawn 
tight.  And  this  method  in  itself  is  unsatisfactory,  for  it  causes, 
necessarily,  such  damage  by  compression  and  strangHng  of  the  soft 
gland  substance  that  sloughing  is  not  unlikely  to  occur. 

The  second  refers  to  the  escape  of  the  pancreatic  juice.  It  has 
been  shown,  both  by  experimental  work  and  by  observations  made 
upon  cases  submitted  to  operation,  that,  after  the  pancreas  has  been 
incised,  bruised,  or  torn,  its  special  secretion  is  poured  out  from  the 
wound  surfaces.  The  experimental  work  of  Simon  Flexner,  Biondi, 
Katz,  and  Winkler  has  shown  that  when  the  pancreas  is  so  damaged, 
by  injury,  however  produced,  that  its  vitaHty  is  lowered  there  is  an 
escape  of  the  gland  secretion  into  the  parts  around.  The  observa- 
tions of  Ruggi  and  Biondi  and  other  operators  who  have  removed 
parts  of  the  gland  for  simple  or  mahgnant  growths  show  that  a  free 
outpouring  of  secretion  occurs  from  the  cut  surfaces.  The  result  of 
this  is  that  fat  necrosis  occurs,  as  well  as  an  active  digestion  of  the 
tissues  with  which  the  juice  comes  into  contact.  An  acute  inflamma- 
tion of  the  pancreas,  with  or  without  hemorrhage,  or  subacute  or 
chronic  pancreatitis  may  thus  result.  In  one  case,  recorded  by 
Kiister,  an  injury  to  the  pancreas  during  the  course  of  an  operation 
was  followed  by  fat  necrosis.  The  digestion  by  the  pancreatic  juice 
so  freely  poured  out  results  in  the  provision  of  an  admirable  culture- 
material  for  any  organisms  that  may  chance  to  be  present.  Infection 
of  the  wound  area  is  almost  inevitable  to  some  extent  in  operations, 
necessarily  difficult  and  prolonged,  upon  the  pancreas.     An  infection 
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that  the  healthy  peritoneum  could  certainly  deal  with,  becomes  of  the 
utmost  virulence  when  an  abundant  food-supply  for  the  organisms  is 
present.  As  MikuHcz  says,  the  secretion  of  the  pancreas  does  not 
flood  the  peritoneal  cavity  in  such  quantities  that  it  proves  fatal  by 
mere  absorption;  "it  acts  indirectly  by  reason  of  the  local  irritation 
of  the  peritoneum,  in  that  it  prepares  a  nutrient  medium  for  bacterial 
invasion  and  makes  infection  extremely  easy."  It  is  almost  certain 
that  in  all  abdominal  operations  some  germs  enter  the  peritoneal 
cavity.  When  their  numbers  are  few,  the  unharmed  peritoneum  can 
resist  them  without  difhculty,  but  if  the  natural  powers  of  resistance 
of  the  peritoneum  are  greatly  reduced,  they  may  be  competent  to 
produce  an  acute  inflammation. 

A  further  source  of  danger  lies  in  the  digestive  action  of  the  pan- 
creatic juice  upon  the  adhesions  which  the  peritoneum  produces. 
The  outpouring  of  lymph  is  the  chief  means  possessed  by  the  perito- 
neum of  protecting  itself  from  harm ;  when  the  thick  flakes  of  lymph 
are  speedily  digested  by  the  pancreatic  secretion,  the  avenue  for  a 
further  extension  of  septic  trouble  is  at  once  opened. 

The  secretion  from  the  injured  or  inflamed  pancreas  is  able,  accord- 
ing to  Mikuhcz,  to  cause,  in  itself,  a  variety  of  aseptic  peritonitis, 
which  is  followed  by  intestinal  paralysis  and  obstruction. 

The  lesson  to  be  drawn  from  these  facts  is  that  in  all  cases  of 
operation  upon  the  pancreas,  where  there  is  any  likeHhood  of  the 
escape  of  the  secretion,  free  drainage  should  be  provided.  The 
escape  of  secretion  from  a  wound  of  the  pancreas  can  be  prevented  by 
accurate  suture,  and  by  the  careful  closure  of  the  peritoneum  over  the 
wound  in  the  gland.  Successful  cases  where  this  has  been  performed 
are  recorded  by  Ninni  and  Mayo  Robson.  If  this  seahng  off  cannot 
be  secured,  the  need  for  drainage  is  imperative.  Its  value  is  well 
shown  by  the  statistics  given  by  MikuHcz.  In  twelve  cases  of  injury 
to  the  pancreas,  the  result  of  blunt  force,  or  stab  or  gunshot  wounds, 
eight  were  drained,  and  of  these  six  recovered;  four  were  not  drained, 
and  the  only  one  that  recovered  was  that  recorded  by  Ninni,  in  which 
the  peritoneum  was  securely  closed  over  the  wound. 

The  peculiar  difflculties  and  dangers  attaching  to  operations  upon 
the  pancreas  will,  therefore,  be  readily  understood.  Bleeding  is  apt 
to  occur,  and  is  difficult  to  arrest.  Escape  of  pancreatic  juice  is 
almost  constant;  it  can  produce  an  aseptic  peritonitis,  or  digest 
adhesions  poured  out  by  the  peritoneum  for  its  own  protection,  or, 
finally,  by  acting  upon  the  blood  so  constantly  present,  on  the  pancreas 
itself,  and  on  all  the  parts  around,  a  culture-medium  is  provided  which 
is  eminently  suited  to  insure  the  very  rapid  growth  of  organisms. 

ACUTE  PANCREATITIS 
Acute  Hemorrhagic  Pancreatitis 

Indications  for  Surgical  Treatment. — The  sole  indication  nec- 
essary  to   warrant,  nay,  even   to   compel,  surgical  treatment  in  a 
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case  of  acute  pancreatitis  is  a  diagnosis  of  the  condition.  The  fact 
cannot  be  gainsaid  that  when  the  condition  is  recognized  instant 
surgical  treatment  is  the  surest  means,  and  the  safest,  of  effecting 
relief,  and  of  giving  the  most  certain  chance  to  the  pancreas  of  recovery 
of  its  function.  This  is  not  to  deny  that  cases  of  acute  pancreatitis 
may  recover  apart  from  operative  treatment;  cases  do,  without  doubt, 
so  recover,  as  do  patients  afflicted  with  any  form  of  abdominal  catas- 
trophe. But  spontaneous  recovery  is  so  infrequent  as  to  be  negligible 
in  any  academic  statement  of  the  surgical  position  in  such  circum- 
stances. 

In  acute  pancreatitis  early  operation  carried  out  with  a  full 
knowledge  of  the  conditions  calUng  for  reHef  is  imperatively  necessary. 

Surgical  Treatment. — In  many  cases  operation  will  be  under- 
taken upon  a  diagnosis  which  is  tentative  only.  The  surgeon  will 
have  recognized  that  some  catastrophe  has  occurred  w^ithin  the  upper 
region  of  the  abdomen,  the  exact  nature  of  which  may  not  be  quite 
clear.  The  incision  will,  therefore,  be  made  between  the  ensiform 
cartilage  and  the  umbihcus,  through  the  middle  Hne  or  else  to  the  right 
of  it.  As  soon  as  the  peritoneum  is  incised  a  thin,  blood-stained, 
serous  fluid  will  escape.  The  character  of  this  fluid  is  such  as,  at  once, 
to  exclude  some  of  the  alternative  diagnoses  which  may  have  been  made 
— perforating  ulcer  of  the  stomach  or  duodenum,  for  example.  The 
omentum,  which  wdll  probably  present  in  the  wound,  looks  bruised, 
swollen  and  sodden  in  its  upper  part,  and  an  examination  of  it  will 
reveal  the  presence  of  the  white  or  pale  yellow  speckles  of  fat  necrosis. 
The  discovery  of  these  spots  is  quite  enough  to  enable  the  surgeon 
instantly  to  recognize  the  nature  of  the  disease,  and  to  make  the  opera- 
tion purposeful  which,  until  this  point,  had  been  exploratory.  An 
inspection  of  the  gastrohepatic  omentum,  the  stomach,  duodenum, 
and  gall-bladder,  and  bile-ducts  is  then  made.  The  pancreas  will  be 
found  engorged  with  blood,  soft,  swollen,  and  purplish  in  color.  The 
surgical  indication  is  then  at  once  to  afford  relief  to  the  pancreas, 
which  is  in  a  condition  of  phlegmon.  The  same  measures  are  necessary 
as  in  phlegmonous  inflammation  elsewhere.  The  gland  must  be 
exposed  freely,  multiple  punctures  or  small  incisions  or  one  long 
incision  must  be  made  into  the  gland,  and  free  drainage  must  be 
secured. 

The  need  for  the  complete  relief  of  tension  and  the  necessity  for 
free  drainage  are  indeed  the  circumstances  of  chief  importance  to  be 
taken  into  account.  A  large  gauze  packing  may  be  introduced  through 
the  anterior  abdominal  wound,  with  or  without  the  largest  rubber  tube, 
or  a  second  posterior  incision  may  be  made  in  the  left  costo-vertebral 
angle,  and  the  pancreas  exposed  from  behind,  punctured  freely,  and 
large  drainage-tubes  introduced.  In  some  cases  both  anterior  and 
posterior  drainage  may  be  profitably  estabHshed. 

In  a  certain  number  of  the  cases  gall-stones  will  be  discovered  when 
the  gall-bladder  is  examined.  These  should  be  removed  and  the  gall- 
bladder should  be  drained,  if  time  permits. 
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The  dependence  of  acute  pancreatitis,  in  many  cases,  upon  the 
blocking  of  the  ampulla  of  Vater  by  a  small  calculus,  as  was  first 
shown  by  Opie.  is  a  circumstance  to  be  borne  in  mind.  In  my  ex- 
perience this  condition  is  found  more  commonly  in  the  ultra-acute 
cases,  and  less  commonly  in  the  subacute  cases,  of  gangrenous  or 
suppurative  pancreatitis.  A  search  along  the  common  duct  in  its 
entire  length  is,  therefore,  necessary,  and  if  a  stone  be  found  therein, 
it  is  to  be  removed.  Remembrance  must  always  be  had  of  the  fact 
that  the  patient's  condition  is  serious  and  the  utmost  speed  consistent 
with  satisfactory  work  is  necessary. 

This  method  of  treatment — the  free  exposure  of  the  pancreas,  its 
puncture,  and  the  provision  of  free  drainage,  followed  or  not,  as  may 
be  deemed  necessary,  by  cholecystotomy — is  that  which  should  always 
be  followed.  There  were  on  record,  according  to  Mikulicz,  up  to 
May,  1903,  seventy-five  cases  of  operation  for  acute  pancreatitis.  Of 
thirty-seven  cases  in  which  the  pancreas  was  involved  in  the  operative 
interference,  twenty-five  recovered;  in  forty-one  where  the  pancreas 
was  not  touched,  four  cases  recovered,  and  in  all  of  these  free  peri- 
toneal drainage  was  established.  In  one  of  these  cases  the  intestine 
was  drained  by  the  performance  of  t^-phlotomy.  If  intestinal  paralysis 
is  a  prominent  feature  in  the  case,  this  should  certainly  be  done. 

Gangrenous  and  Suppurative  Pancreatitis,  Subacute  Pancreatitis 

In  gangrenous  pancreatitis  the  same  incision  will  be  made  as  for 
acute  hemorrhagic  pancreatitis — an  incision  4  or  5  inches  long  between 
the  umbilicus  and  the  ensiform  cartilage  in  or  near  the  middle  line. 
When  the  abdomen  is  opened,  it  will  generally  be  observed  that  the 
lesser  sac  is  overfull  and  that  there  is  a  marked  bulging  forward 
above  the  lesser  curvature  of  the  stomach.  The  general  peritoneal 
cavity  is  now  securely  walled  off  by  a  barrier  of  gauze  pads  which 
also  cover  the  wound  edges,  in  such  manner  as  to  prevent  any  soiling 
of  the  parts  around. 

The  pancreas  will  be  exposed  in  the  majority  of  cases  by  tearing 
gently  through  the  gastrohepatic  omentum.  It  wiU  then  be  obvious 
if  one  part  rather  than  another  of  the  pancreas  is  involved;  and  if  a 
well-defined  abscess  cavity  is  located,  it  may  be  opened,  after  adequate 
protection  of  the  peritoneal  cavity  has  been  assured;  or  the  abdomen 
may  be  closed,  and  a  posterior  incision  in  the  left  (or  occasionally  in 
the  right)  costo-vertebral  angle  may  be  made,  so  that  an  adequate 
escape  is  aft'orded  to  the  pus,  without  risk  of  contamination  of  the 
peritoneum.  In  the  majority  of  cases,  however,  drainage  from  the 
front  will  be  necessary.  The  contents  of  the  abscess  are  not  fetid,  as 
a  rule,  and  the  pus,  on  examination,  may  be  sterile.  Very  often  Httle 
lumps  of  necrosed  fat  or  portions  of  disintegrating  pancreas  may  be 
found  in  it,  and  in  some  instances  large  grayish-black  sloughs  of  the 
pancreas  may  be  removed.  The  loss  of  even  a  large  portion  of  the 
pancreas  does  not  seem  to  lessen,  at  any  rate,  perceptibly,  the  chances 
of  recovery  of  the  patient.     I  know  of  two  patients  who  are  living  and 
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in  perfectly  good  health,  whose  metabolism  seems  perfectly  satis- 
factory, in  whom  at  least  one- third  of  the  pancreas  was  removed  as  a 
slough. 

The  sloughs  that  I  have  seen  are  always  deeply  stained  with  altered 
blood-pigment,  they  are  gray  or  grayish-black  in  color,  and  are  clearly 
the  result  of  a  process  exactly  similar  to  that  seen  in  acute  hemorrhagic 
pancreatitis.  The  formation  of  the  slough  is  the  end  condition,  of 
which  hemorrhagic  infiltration  is  the  earliest  recognizable  manifesta- 
tion. Mayo  Robson  mentions  that,  in  all,  fourteen  cases  of  abscess  of 
the  pancreas  have  been  operated  upon,  with  five  deaths. 

Free  drainage  being  secured,  the  gauze  barriers  are  removed,  and 
the  abdominal  wound  is  partly  closed. 

CHRONIC  PANCREATITIS 

Indications  for  Operation. — The  methods  of  surgical  treatment 
in  chronic  pancreatitis  may  be  described  as  direct  and  indirect ;  direct, 
when  some  source  of  offense,  or  of  continued  irritation, — a  stone  in 
the  duct  of  Wirsung,  a  cyst  of  the  pancreas,  a  neoplasm  of  the  pancreas, 
or  of  the  termination  of  its  duct  in  the  ampulla  of  Vater, — is  present, 
and  the  gland  itself  or  its  duct  is  attacked;  indirect,  when  the 
inflammatory  condition  is  due  to  a  stone  in  the  ampulla  of  Vater,  in 
the  common  bile-duct,  or  in  any  part  of  the  bile-channels  which  excites 
and  perpetuates  the  pancreatic  inflammation  by  reason  of  the  consecu- 
tive infection  of  the  bile.  In  these  circumstances  the  pancreas  itself 
is  not  in  any  way  concerned  directly  in  the  operative  measures. 

The  surgical  indications,  therefore,  are  determined  by  the  possi- 
bihty  of  removing,  by  operation,  any  condition  which  is  pro\dng  a 
constant  source  of  irritation  to  the  pancreas,  These  indications  are 
met  by  the  removal  of  stones  from  the  duct  of  the  pancreas  or  from 
the  bile-channels,  or  by  draining  to  the  surface  by  means  of  the  opera- 
tion of  cholecystotomy  bile  wliich  is  constantly  infected. 

The  early  recognition  and  treatment  of  chronic  pancreatitis  are  of 
the  first  importance,  for  the  disease,  if  left  unchecked,  may  produce 
such  a  sclerosis  of  the  gland  that  the  whole  of  the  secretory  substance 
and  all  the  islands  of  Langerhans  may  be  destroyed.  The  result  is 
diabetes  which  proves  fatal.  Even  when  operative  treatment  is 
adopted  the  condition  may  have  progressed  so  far  that  nothing  more 
can  be  done  than  to  remove  the  cause  of  the  disease  and  to  prevent 
its  increase,  the  damage  already  done  to  the  gland  being  irreparable. 
In  one  case  of  my  own  where  chronic  inflammation  of  the  whole  of  the 
gland  was  found,  due  almost  certainly  to  a  stone  long  impacted  in 
the  ampulla  of  Vater,  which  had  escaped  by  the  formation  of  a  fistula 
between  the  lower  end  of  the  common  duct  and  the  duodenum,  there 
was  relief  from  cholecystotomy,  followed  by  long  drainage,  but  the 
patient  died  after  three  and  a  half  years  from  diabetes. 

Surgical  Treatment. — The  surgical  treatment  of  the  disease  will 
necessarily  vary  according  to  its  cause.  If  a-  stone  be  found  in  the 
common  duct  or  in  the  duct  of  the  pancreas,  it  must  be  removed. 
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If  a  gastric  or  duodenal  ulcer  be  found,  it  must  be  treated  by  excision 
or  gastro-enterostomy,  as  seems  best.  But  the  main  indication  to  be 
fulfilled  is  drainage  of  the  bile  to  the  surface  for  such  a  length  of  time 
as  will  allow  the  ducts  to  free  themselves  from  infection. 

Drainage  of  the  gall-bladder  may  be  instituted  either  by  the  opera- 
tion of  cholecystotomy  or  by  the  operation  of  cholecyslenter ostomy. 
The  former,  for  a  variety  of  reasons,  is  to  be  preferred.  By  it,  the 
bile  is  drained  to  the  surface  and  the  common  duct,  therefore,  is 
empty.  After  the  operation  of  cholecystenterostomy  bile  may  flow 
into  the  intestine  through  the  new  opening,  but  intestinal  contents 
may  also  pass  into  the  gall-bladder  and  increase  the  infection  which 
it  was  the  purpose  of  the  operation  to  relieve.  When  cholecystenter- 
ostomy is  performed  in  the  manner  already  described,  with  a  simul- 
taneous lateral  anastomosis,  or  exclusion  of  the  intestine,  the  risk  of 
this  infection  is  lessened  considerably,  but  is  not  abohshed. 

The  operation  of  choice  in  chronic  pancreatitis  consists,  therefore, 
in  the  removal  of  the  cause,  and  in  the  institution  of  drainage  to  the 
surface  of  the  bile,  by  the  performance  of  cholecystotomy,  or  by 
direct  drainage  of  the  hepatic  duct  by  choledochotomy.  The  result 
of  these  operations  is  most  satisfactory  if  treatm.ent  is  not  too  long 
delayed.  A  perfect  recovery  may  be  expected  in  the  very  great 
majority  of  cases.  But  if  long-standing  infection  is  discovered,  the 
damage  already  inflicted  upon  the  liver,  the  ducts,  and  the  pancreas 
may  be  irreparable,  and  cirrhosis  of  the  liver  or  sclerosing  pancreatitis 
may  remain,  and  may,  in  the  end,  prove  fatal. 

The  mortality  of  the  operation,  judging  by  all  recorded  cases,  is 
about  10  to  12  per  cent.;  but  many  of  the  patients  were  desperately, 
almost  hopelessly,  ill.  A  mortahty  not  exceeding  about  5  per  cent,  is 
what  may  be  reasonably  expected  in  the  future. 

CYSTS  OF  THE  PANCREAS 

For  the  purposes  of  operations  of  all  kinds  the  pancreas  may  be 
approached  from  the  front  or  from  behind.  In  the  great  majority  of 
cases  the  former  route  is  preferable. 

Approach  from  the  Front. — A  sand-bag  having  been  placed 
behind  the  lower  part  of  the  chest,  the  abdomen  is  opened  by  an  inci- 
sion between  the  ensiform  cartilage  and  the  umbihcus,  in  the  middle 
Hne,  or  to  one  or  other  side  of  it,  as  seems  necessary  for  speedy  access 
to  the  part  to  be  treated.  When  the  peritoneal  cavity  is  opened,  the 
pancreas  may  be  reached  in  four  ways:  {a)  above  the  stomach,  through 
the  gastrohepatic  omentum;  (&)  through  the  stomach,  both  walls 
being  incised;  (c)  below  the  stomach  through  the  gastrocolic  omentum; 
{d)  through  the  transverse  mesocolon. 

(a)  Above  the  Stomach. — In  thin  people  in  whom  visceral  prolapse 
is  present  the  pancreas  may  often  be  recognized  on  palpation  as  a  mass 
lying  tranvsersely  a  little  above  the  umbihcus.  Indeed,  a  mistaken 
diagnosis  of  tumor  in  the  stomach  has  not  seldom  been  made  in  these 
circumstances.     If  the  abdomen  of  such  a  patient  be  opened,  the 
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pancreas  can  be  seen  quite  clearly  through  the  thin  diaphanous  gastro- 
hepatic  omentum.  A  small  incision  through  this  omentum,  rapidly 
enlarged,  will  then  give  easy  access  to  the  gland. 

{b)  Through  the  Stomach. — This  method  is  one  which,  so  far  as  I 
am  aware,  has  been  deliberately  undertaken  on  only  one  occasion. 
The  operator  was  Hagen,  and  the  case  concerned  a  boy  aged  thirteen, 
in  whose  abdomen  a  cyst  the  size  of  a  child's  head  was  discovered. 
It  lay  behind  the  stomach  and  was  surrounded  by  such  strong  adhe- 
sions that  it  was  impossible  to  bring  it  to  the  abdominal  wall.  The 
anterior  wall  of  the  stomach  was  incised,  therefore,  and  subsequently 
the  posterior  wall,  and  the  cyst  contents  were  then  readily  evacuated. 
The  flaccid  wall  of  the  cyst  was  then,  with  great  difficulty  and  after 
displacement  of  the  stomach  and  resection  of  the  costal  margin,  brought 
into  contact  with  the  parietal  peritoneum. 

(c)  Below  the  Stomach. — This  is  the  route  which  has  been  chosen 
by  the  majority  of  operators.  A  bloodless  spot  in  the  omentum 
immediately  below  the  greater  curvature  of  the  stomach  is  selected 
and  a  small  tear  therein  is  made,  and  slowly  enlarged.  The  lesser 
sac  of  the  peritoneum  is  thus  opened,  and  through  the  posterior  wall 
of  this  sac  the  pancreas  can  be  reached.  If  a  cyst  of  the  pancreas  be 
present,  it  will  often  be  found  to  bulge  forward  below  the  stomach  and 
to  be  reached  very  readily  by  an  opening  made  in  the  position  de- 
scribed. 

{d)  Through  the  Transverse  Mesocolon. — The  omentum  and  the 
transverse  colon  are  turned  upward,  as  in  the  performance  of  the 
operation  of  gastro-enterostomy.  The  transverse  mesocolon  is  then 
incised  in  a  spot  devoid  of  blood-vessels;  a  finger  is  passed  through 
into  the  lesser  sac,  and  the  opening  gradually  enlarged  by  gentle 
tearing.  This  route  is  that  to  which  the  preference  is  given  by 
Kronlein;  but  it  is  obvious  that  if  drainage  is  necessary  it  is  unsatis- 
factory. 

Approach  from  Behind. — The  pancreas  may  be  reached  by  an 
incision  in  the  left  loin,  commencing  at  the  tip  of  the  twelfth  rib  and 
extending  obliquely  forward  to  the  umbilicus.  Peters  has  operated 
in  this  way  upon  a  hydatid  cyst  of  the  tail  of  the  pancreas,  and  in 
several  cases  supplementary  drainage,  in  cases  of  acute  or  subacute 
pancreatitis,  has  been  established. 

The  gland  having  been  exposed  by  one  of  these  methods,  the  posi- 
tion, size,  and  connections  of  the  cyst  are  closely  examined,  and  the 
surgeon  determines  upon  the  operation  to  be  carried  out,  in  the  par- 
ticular circumstances  disclosed.  The  choice  will  rest  between  two 
operations: 

I.  Excision  and  Drainage  of  Cyst  {"Marsupialization''). — This 
operation  is  far  more  frequently  practised  than  any  other.  The 
cyst  being  exposed,  its  outer  surface  is  stitched  to  the  parietal  peri- 
toneum, before  or  after  the  contents  have  been  emptied  by  aspiration. 
When  the  suture  is  completed,  an  incision  is  made  into  the  cyst  and  a 
large  drainage-tube  is  introduced.     If  possible,  the  cyst  should  be 
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treated  like  the  gall-bladder  in  the  operation  of  cholecystotomy,  the 
tube  being  surrounded  by  a  purse-string  suture,  which  prevents 
leakage.  The  contents  of  the  cyst  pass  along  the  tube  and  are  col- 
lected in  a  bottle  by  the  patient's  side.  If  the  secretion  from  the 
cyst  is  formed  over  the  skin,  it  may  digest  the  epidermis,  producing 
a  raw,  red  excoriation,  which  is  excessively  tender  and  irritable. 
There  is  no  solution.  A  sinus  may  discharge  for  months,  but  eventu- 
ally heals  quite  satisfactorily. 

2.  Complete  extirpation  of  the  cyst  should  never  be  practised 
unless  the  cyst  is  quite  free  from  adhesions  and  its  pedicle  extremely 
small — conditions  which  are  seldom  present. 

PANCREATIC  CALCULUS 

Very  few  cases  of  pancreatic  calculus  have  been  treated  surgically, 
and  only  one  case  is  recorded  where  a  successful  operation  was  per- 
formed after  an  accurate  diagnosis  had  been  made.* 

The  difficulties  in  the  way  of  successful  surgical  treatment  are  the 
difficulty  of  diagnosis,  which,  though  great,  is  not  insuperable,  and 
the  multiplicity  of  the  stones. 

There  are  two  routes  by  which  a  stone  lying  in  the  duct  of  the 
pancreas  may  be  reached: 

(a)  By  direct  incision  of  the  gland  over  the  stone,  followed  by 
suture  of  the  wound. 

(b)  By  opening  the  duodenum,  exposing  the  papilla  of  Vater, 
incising  this  and  passing  a  scoop  or  a  pair  of  fine  forceps  along  the  duct. 

It  is  important  to  remember  that  calculi  in  the  pancreas  are  often 
multiple,  and  that,  therefore,  the  surgeon  must  not  rest  content  with 
the  removal  of  the  first  stone  encountered. 

(a)  The  easiest  method  of  access  to  the  body  of  the  gland  is  to 
incise  the  gastrohepatic  omentum,  to  pull  the  stomach  downward 
and  to  the  left,  and  so  to  bring  the  pancreas  into  view.  The  sand- 
bag beneath  the  back  will  project  the  gland  forward  and  bring  it, 
therefore,  much  nearer  to  the  surface.  The  gland  being  exposed  and 
the  stone  located,  the  peritoneum  is  carefully  protected  by  the  double 
layer  of  gauze  swabs  in  the  usual  manner.  This  is  especially  necessary 
in  operations  upon  the  pancreas  on  account  of  the  character  of  its 
secretion,  and  the  known  liability  of  serious  changes  in  the  parts 
around,  such  as  digestion  and  infection,  to  occur.  The  peritoneum 
of  the  posterior  wall  of  the  lesser  sac  is  divided  carefully,  and  the 
pancreas  is  then  incised  directly  on  to  the  stone,  any  bleeding  points 
being  at  once  seized,  and  the  calculus  is  removed.  The  escape  of 
blood  or  secretion  is  very  carefully  prevented  by  free  mopping  with 
dry  swabs.  The  incision  in  the  gland  is  then  carefully  sutured  with 
catgut,  and  the  overlying  peritoneum  drawn  into  careful  apposition 
with  a  fine  catgut  or  Pagenstecher  suture.  Drainage  should  be  pro- 
vided in  all  cases. 

(6)  The  removal  of  the  stone  through  the  duodenum  is  carried 

*  See  Lancet,  August,  1902. 
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out  in  precisely  the  same  manner  as  in  the  operation  of  duodeno- 
choledochotomy. 

NEOPLASMS 

The  treatment  of  malignant  disease  of  the  pancreas  by  the  surgeon 
can  hardly  be  said  to  exist.  It  is  true  that  recently  Franke*  has 
related  three  cases  in  which  maHgnant  tumors  of  the  gland  were 
removed,  but  two  of  the  patients  died  as  a  result  of  the  operation,  and 
in  the  third  case  the  patient  lived  only  five  months.  In  this  last  case 
it  is  said  that  the  whole  pancreas  was  removed,  but  a  careful  reading 
of  the  original  account  does  not  convince  one  that  this  was  done.  I 
have  elsewhere  collected  the  reccrds  of  all  cases  operated  upon,  thirteen 
in  number.  They  all  serve  to  show  that  the  mechanical  difficulties  of 
the  operation  are  well-nigh  insuperable,  and  that  if  boldness  and  good 
fortune  are  the  operator's  gifts,  the  result  to  the  patient  hardly  justifies 
the  means. 

The  only  circumstances  in  which  the  removal  of  sohd  tumors  from 
the  pancreas  would  seem  to  be  feasible  are  these:  (a)  Where  the 
tumor  is  pedunculated;  (b)  when  it  can  be  enucleated;  (c)  when  it 
occupies  the  tail  of  the  gland  or  the  part  of  the  body  adjacent  thereto; 
{d)  when  the  vascular  adhesions  are  not  so  numerous  or  so  complex  as 
to  make  the  mechanical  difficulties  almost  insuperable. 

The  question  as  to  palhative  operations  in  carcinoma  of  the  head 
of  the  gland  has  still  to  be  considered.  It  might  be  supposed  that 
since  many  of  the  symptoms,  jaundice  and  itching  (sometimes  abso- 
lutely maddening),  are  due  to  the  hindrance  to  the  free  outflow  of  bile, 
an  operation  destined  to  divert  the  current  of  bile  would  afford  reHef. 
Such  operations  as  cholecystotomy  and  cholecystenterostomy  have 
been  practised  on  many  occasions,  and  with  almost  uniformly  bad 
results.  The  risk  of  the  most  trifling  exploration  in  such  cases  seems 
to  be  very  great;  so  far  as  can  be  gaged  from  statistics  of  pubUshed 
cases,  it  is  at  least  60  to  70 per  cent.  The  risks  of  either  cholec3'stotomy 
or  cholecystenterostomy  are  even  greater  than  this.  Murphy  had 
ten  deaths  in  twelve  operations  of  cholecystenterostomy,  and  the 
experience  of  others  is  equally  unfavorable.  Palhative  operations, 
therefore,  are  to  be  condemned;  in  part  because  of  their  great  risk, 
in  part  because  of  the  lack  of  any  benefit  therefrom.  The  only  cir- 
cumstance justifying  an  exploration  is  the  existence  of  doubt  as  to  the 
exact  nature  of  the  disease.  When  there  is  a  well-founded  suspicion 
that  chronic  pancreatitis  is  present,  an  exploration  followed,  if  thought 
necessary,  by  the  drainage  of  the  gall-bladder  may  be  performed. 

The  simple  (non-malignant)  tumors  that  have  been  dealt  with  by 
operation  are  so  few  in  number  that  detailed  mention  is  unnecessary. 

*  Archive  f.  klin.  Chir.,  Bd.  Ixiv,  1901. 
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By  Joseph  Sailer,  M.D. 

Glenard's  disease  is  one  of  the  difficult  subjects  of  internal 
medicine,  and  has,  since  the  original  paper  of  its  discoverer,  been  a  much- 
debated  subject.  The  reason  for  this  is  found  in  the  nature  of  the 
condition.  According  to  the  original  idea  of  Glenard,  it  was  merely 
a  variety  of  neurasthenia  associated  with  more  or  less  ptosis  of  some 
of  the  abdominal  organs.  Later  he  changed  his  views  considerably, 
and  seemed  to  regard  the  involvement  of  the  liver  as  one  of  the  most 
important  factors,  and  speaks  constantly  in  his  writings  of  hepatism 
as  a  more  or  less  synonymous  term.  The  numerous  and  careful  studies 
of  the  displacements  of  the  abdominal  organs  that  have  been  made  in 
recent  years  have  served  to  indicate  that  there  are  many  factors  in- 
volved, and  indeed  the  variety  of  disturbances  that  may  be  associated 
with  these  displacements  are  very  numerous.  Stiller  *  in  particular 
calls  attention  to  the  frequency  of  other  anomahes  in  the  body,  par- 
ticularly of  the  skeleton,  which  he  believes  must  be  congenital.  Others 
have  called  attention  to  the  frequency  of  the  mechanical  effects  of 
these  displacements,  and  still  others  to  the  results  of  certain  muscular 
changes  and  defects  of  nutrition,  all  of  which  may  contribute  to  the 
morbid  manifestations  that  are  exhibited  by  these  patients. 

It  is  quite  impossible  to  give  any  accurate  classification  of  the 
various  disorders  associated  with  the  displacement  of  the  abdominal 
viscera,  but  this  much  at  least  may  be  said:  First,  splanchnoptosis 
may  exist  in  many  cases  as  an  anatomic  condition  without  giving  rise 
to  any  disturbance  of  the  health,  and  cannot  therefore  be  spoken  of 
as  a  disease. t  This  is  often  the  case  in  elderly  persons,  and,  as  far  as  I 
know,  there  is  no  satisfactory  explanation.  In  these  cases,  however, 
cKnicians  have  come  to  recognize  that  it  constitutes  a  factor  that  may, 
upon  the  development  of  other  conditions,  contribute  to  render  those 
conditions  more  severe,  or,  by  producing  alterations  in  the  nutrition, 
add  an  additional  factor  to  the  general  morbid  state.  Under  these 
circumstances  it  may  be  regarded  as  a  predisposing  cause,  and  its 
recognition  is  of  importance  for  the  purpose  of  employing  such  pro- 
phylactic measures  as  may  be  indicated  to  prevent  the  occurrence 
of  those  mechanical  disturbances  which  may  be  associated  with 
splanchnoptosis.  Second,  there  may  be  a  form  in  which,  without  par- 
ticular involvement  either  of  the  gastro-intestinal  tract  or  of  the  other 
abdominal  organs,   the  patient   exhibits   that  somewhat  ill-defined 

*  Stiller:   Arch.  f.  Verdauung.,  1896,  ii,  281. 

t  Kund  Faber  Hospitalatidende  No.  27,  1908.  Abs.  Arch.  f.  Verdauung.,  1909,  xv, 
135- 
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group  of  symptoms  to  which  the  term  neurasthenia  has  been  appHed. 
Under  these  circumstances  splanchnoptosis  may  have  nothing  to  do 
with  the  neurasthenic  manifestation,  but  the  frequency  with  which  it 
occurs  in  these  cases  leads,  I  believe,  to  the  very  justifiable  conclusion, 
either  that  it  is  a  congenital  condition  associated  with  other  vices  of 
conformation  that  lead  more  directly  to  the  neurasthenic  manifesta- 
tions, or  is  in  some  ill-understood  manner  in  part  responsible  for  them. 
Third,  there  is  a  group  in  which  the  splanchnoptosis  may  be  regarded 
as  secondary  to  other  conditions  that  are  more  directly  responsible 
for  the  disturbance  of  health,  bui  possibly  after  it  has  developed  it 
contributes  to  the  accentuation  of  these  manifestations.  Such  is  par- 
ticularly that  large  group  in  whirh,  as  a  result  of  emaciation  or  dis- 
tention of  the  abdominal  wall,  the  natural  support  furnished  by  the 
abdominal  fat  and  the  abdominal  muscles  to  the  viscera  of  the  ab- 
dominal cavity  has  been  lost,  with  the  result  that  displacements  have 
occurred.  Fourth,  there  can  be  recognized  very  distinctly  a  large 
variety  of  conditions  in  which  the  displacements  are  the  mechanical 
causes  of  various  conditions  that  interfere  with  health;  that  is  to  say, 
splanchnoptosis  constitutes  a  purely  mechanical  factor  in  the  produc- 
tion of  disease.  To  this  group  belong  the  various  signs  of  obstruction 
in  the  gastro-intestinal  canal,  such  as  retention  of  the  stomach-con- 
tents, possibly  associated  with  or  leading  to  atony,  and  in  the  more 
severe  cases  also  to  dilatation;  obstruction  in  the  intestinal  tract, 
leading  to  various  manifestations  of  that  rather  uncertain  condition 
known  as  intestinal  indigestion;  and  particularly  interference  with 
the  movements  of  the  colon,  giving  rise  to  more  or  less  obstinate  forms 
of  constipation;  also  those  rarer  conditions  in  which,  as  a  result  of 
tension  upon  the  gall-ducts,  jaundice  may  occur  accompanied  by  signs 
of  biliary  coHc,  or  obstruction  of  the  vessels  of  the  kidneys,  giving  rise 
to  Dietl's  crises.  In  women  there  may  also  be  a  variety  of  conditions 
associated  with  the  genitalia,  particularly  prolapse  of  the  uterus,  that 
is  not  infrequently  found  associated  with  a  more  or  less  general  splanch- 
noptosis. Fifth,  these  displacements  are  occasionally  associated,  either 
accidentally  or  causally,  with  chronic  inflammation  of  the  peritoneum, 
giving  rise  to  adhesions  that  may  produce  more  or  less  profound  dis- 
turbance of  the  functions  of  the  abdominal  organs. 

In  his  original  paper  Glenard*  states  that  in  many  cases  of  neuras- 
thenia a  careful  physical  examination  of  the  patient  will  reveal  certain 
definite  anatomic  changes.  These  he  evidently  regarded  more  in  the 
light  of  neurasthenic  stigmata  than  as  actual  causes  of  the  symptoms, 
although  he  recognized  very  clearly  the  disturbance  produced  by  the 
displacement  of  the  organs,  and  the  resulting  partial  mechanical 
obstruction  to  the  onward  course  of  the  contents  of  the  alimentary 
tract. 

The  principal  physical  signs,  he  believed,  could  be  placed  in  four 
groups:  First,  flaccidity  of  the  abdominal  wall  and  diminution  of  the 
abdominal  tension,  producing  various  alterations  in  the  superficial 

*  Glenard:   La  Semaine  Medicale,  1885. 
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appearance  of  the  abdomen.  Second,  prolapse  of  the  abdominal 
contents,  involving  primarily  the  lowering  of  the  intestinal  mass,  or 
enteroptosis,  which  occurs  in  one- third  of  all  cases;  the  downward 
displacement  of  the  hver,  or  hepatoptosis,  which  occurs  in  4.5  per  cent, 
of  all  cases;  and,  finally,  displacement  downward  of  the  spleen,  which 
occurs  in  about  0.5  per  cent,  of  all  cases.  Third,  there  is  narrowness 
of  the  colon,  probably  due  to  contraction  or  enterostenosis.  Fourth, 
atony  of  the  stomach,  with  downward  displacement  of  the  whole 
organ,  or  gastroptosis. 

These  changes  involve  diminution  of  the  lumen  or  atresia  of  the 
intestinal  canal,  weakness  of  the  pyloric  and  coHc  Hgaments,  allowing 
the  hepatic  flexure  of  the  colon  to  sink,  with  the  result  that  the  stom- 
ach is  obliged  to  support  the  entire  weight  of  the  transverse  colon. 
This  prolapse  of  the  colon  pulls  down  the  stomach  and  interferes  with 
its  evacuation,  and  contributes  to  the  gastroptosis  and  to  the  gastric 
atony.  In  consequence  the  patient  has  pain  and  vomiting,  less  food 
is  taken,  and  not  all  of  it  assimilated,  so  that  the  patient  is  starved 
and  emaciated.  There  is  constipation  and  the  enterostenosis  is 
increased. 

It  will  be  seen  from  this  that  Glenard  *  regards  as  the  most  im- 
portant lesion  the  sinking  down  of  the  hepatic  flexure.  This  may  be 
the  primary  lesion,  the  more  common  form  of  the  condition,  or  it  may 
be  secondary,  as  a  result  of  the  gastric  atony  and  the  failure  of  the 
stomach  to  support  the  remaining  portion  of  the  transverse  colon. 

Splanchnoptosis  is  more  common  in  women  than  in  men.  It 
frequently  follows  childbirth,  but  may  also  be  produced  by  injury, 
dyspepsia,  local  inflammation,  or  rapid  emaciation.  Glenard  believes 
that  pressure  upon  the  liver  by  the  corset  or  that  violent  effort  may  also 
produce  it. 

In  discussing  the  treatment  he  mentions  practically  all  the  me- 
dicinal measures  that  are  employed  at  the  present  day.  These  are: 
supporting  the  abdominal  contents  by  a  hypogastric  belt;  increasing 
the  tension  of  the  abdominal  walls  by  a  binder;  increasing  the  nutri- 
tion by  a  concentrated  diet;  by  the  employment  of  hydrotherapy, 
massage,  and  physical  and  psychic  hygienic  measures.  For  the 
purpose  of  fulfilUng  the  latter  indications  he  advocates  strongly  the 
rest  cure  of  Weir  Mitchell  as  by  far  the  most  efficient  measure  at  our 
command.  He  discusses  all  the  conditions  for  which  these  patients 
are  usually  treated  before  the  gastroptosis  is  recognized. 

I  ha\e  purposely  made  a  long  abstract  of  Glenard's  articles  because 
he  was  not  only  the  first  to  call  attention  to  the  importance  of  the 
visceral  ptoses,  but  also  because  in  them  the  subject  is  so  thoroughly 
and  exhaustively  discussed  that  but  Kttle  has  really  been  added  to  it  by 
subsequent  writers,  except  the  suggestion  and  performance  of  various 
surgical  measures  designed  to  reheve  the  purely  mechanical  conditions. 

The  etiology  of  splanchnoptosis  is  a  question  of  much  dispute; 
a  dispute,  however,  that  has  more  to  do  with  casuistry  than  practical 
*  Glenard:   "Les  Ptoses  Viscerales,"  Paris,  1899. 
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medicine,  for  there  is  a  general  agreement  concerning  the  chief  active 
etiologic  factors.  Glenard  first  believed  that  the  displacement  of  the 
hepatic  flexure  of  the  colon  was  of  the  utmost  importance;  it  was 
probably  the  first  structure  to  descend,  and  by  its  descent  entailed  the 
descent  of  the  stomach,  of  the  intestines,  and  ultimately  of  the  other 
organs.  Later  his  views  were  much  modified,  and  when  his  attention 
became  fLxed  upon  the  liver  as  the  important  organ,  its  ptosis,  en- 
largement, etc.,  gi\"ing  rise  to  most  of  the  other  changes,  he  considered 
the  prolapsed  hepatic  flexure  as  of  less  significance.  It  followed  from 
this  that  the  condition  might  be  regarded  as  in  part  acquired.  Stiller* 
in  1896  actively  opposed  this  opinion.  He  urged  the  congenital  nature 
particularly,  because  he  had  of.en  noted  that  the  tenth  ribs  were 
loose,  and  he  regarded  the  costa  decima  fiuctuans  as  a  stigma  neuras- 
thenica  or  enteroptica,  although  the  absence  of  this  sign  does  not 
necessarily  indicate  acquired  splanchnoptosis.  He  believed  the  order 
of  frequency  of  the  lesions  to  be  ptosis  and  atonic  dilatation  of  the 
stomach;  ptosis  of  the  colon,  especially  of  the  transverse  colon,  of 
the  kidney,  either  the  right  or  both,  and  rarely  of  the  liver  and  spleen. 
The  disease  depends  upon  a  congenital  malformation  occurring  chiefly 
in  narrow-chested  persons,  and  therefore  corsets,  child-bearing,  and 
acute  or  chronic  injury  must  be  regarded  merely  as  accidental  factors. 
This  view  was  vigorously  combated  by  Zweig.f  who,  basing  his  opinion 
particularly  upon  clinical  work,  reached  very  different  conclusions. 
Thus,  in  fifty  males  a  free  tenth  rib  occurred  in  twenty- three;  in 
fifty  females,  in  twenty -seven.  Classifying  his  cases,  he  found  that 
in  nervous  dyspeptics  free  tenth  rib  occurred  in  65  per  cent.,  in  enter- 
optosis  in  67  per  cent.,  in  other  conditions  in  34  per  cent.  Rather 
than  regard  the  free  tenth  rib  as  a  stigma,  he  quotes  with  approval 
the  opinion  of  Tandler:  "It  is  a  well-knowTi  anatomic  fact  that  our 
ribs  are  undergoing  a  process  of  simplification  in  a  caudocranial  direc- 
tion. To  this  process  of  simplification  belongs  the  detachment  of  the 
ribs.  In  many  indi\iduals  this  process  is  already  complete.  The 
free  tenth  rib  is  therefore  not  a  pathologic  costa  decima  fluctuans. 
It  is  not  a  sign  of  degeneration,  nor  of  atavism,  but,  on  the  contrary, 
it  is  an  anthropomorphic  stigma,  a  sign  of  development."  He  quotes 
Meinert,  who  in  one  hundred  consecutive  autopsies  found  movable 
tenth  rib  in  no  fewer  than  ninety-seven.  He  therefore  concludes  that 
a  floating  tenth  rib  is  neither  a  contributing  sign  of  a  nervous  gastric 
disorder,  nor  a  certain  stigma  neurasthenica.  Albu,±  however,  be- 
Heves  that  in  90  per  cent,  of  all  cases  visceral  ptosis  is  the  anatomic 
expression  of  a  special  form  of  body  development,  which  may  be 
regarded  as  a  depreciative  variety  of  the  normal  t}'pe;  in  other  words, 
a  degenerative  variety,  which  he  names  the  t^^pus  paralytica,  or, 
after  its  most  distinguished  dehneator,  the  typus  Botticelli. 


*  Stiller:   Loc.  cit. 

fZweig:    "Gesammelte  Beitrage  aus  dem  Gebiete  der  Physiologic,  Pathologic  und 
Therapie,"  herausg.  von  Boas,  p.  281. 

J  Albu:  Berlin,  klin.  Woch.,  No.  7,  1909,  p.  289. 
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There  is  little  doubt  in  my  mind  that  splanchnoptosis  occurs  very 
early  in  Hfe.  I  have  observed  it  in  children  as  early  as  the  second  year, 
and  often  have  been  able  to  determine  the  existence  of  the  same  condi- 
tion in  the  mother,  indicating  the  possibihty  of  the  hereditary  trans- 
mission of  the  anatomic  defect,  if  it  can  properly  be  called  such.  On 
the  other  hand,  I  have  observed  in  all  these  cases  in  young  children 
a  moderate  degree  of  diastasis  of  the  recti,  a  rather  pendulous  abdomen, 
and  other  changes  that  suggest  rachitis,  so  that  I  have  come  to  suspect 
that  the  rachitic  condition  may  have  something  to  do  with  the  dis- 
placement of  the  abdominal  viscera.  Albu  has  also  observed  it  in 
early  life,  and  has  even  recognized  it  frequently  in  the  new-bom, 
although  he  states  that  it  is  30  per  cent,  less  frequent  than  in  adults. 
Just  what  part  the  relatively  large  size  of  the  liver  in  infants  may  play 
in  this  apparent  displacement  downward  of  the  other  organs  giving 
rise  to  an  apparent  visceral  ptosis  can  be  determined  only  by  continued 
observation  of  certain  cases.  Sarege*  contributes  some  statistics  on 
this  subject  in  his  article  on  Nephroptosis. 

It  has  already  been  pointed  out  by  Glenard  that  this  displacement 
is  usually  found  in  the  narrow-chested  persons  with  an  acute  inter- 
costal angle,  and  Bonniger,t  in  a  series  of  measurements  upon  three 
hundred  healthy  adults,  found  that  the  elongated  ptosed  stomach 
occurred  in  women  Avith  the  paralytic  habitus.  It  is  obvious  when 
we  speak  of  splanchnoptosis  that  there  can  be  no  actual  dropping 
of  the  abdominal  viscera,  leaving  a  space  beneath  the  diaphragm, 
but  rather  that  there  is  merely  a  rearrangement,  and  the  displacement 
is  relative  and  determined  only  by  the  comparison  of  the  position  of 
the  viscera  with  certain  abdominal  landmarks,  such  as  the  borders  of 
the  ribs,  the  umbiHcus,  the  crests  and  spines  of  the  ilia,  and  the 
symphysis  pubis.  The  contraction  of  the  lower  portion  of  the  thoracic 
cavity  necessarily  diminishes  the  infra  diaphragmatic  space.  This 
crowds  the  organs  downward,  causing  a  compensatory  distention  of 
the  abdomen,  and  probably  some  stretching  of  the  muscles  of  the 
abdominal  wall,  and  it  is  only  from  some  such  conception  as  this  that 
I  can  bring  myself  clearly  to  understand  the  nature  of  this  condition. 
I  am  therefore  inchned  to  beheve  that  if  some  fundamental  causative 
factor  is  to  be  found,  it  must  include  the  diminution  of  the  infradia- 
phragmatic  space.  Of  course,  this  may  conceivably  be  brought  about 
in  other  ways,  particularly  by  the  enlargement  of  the  Hver  or  the 
dilatation  of  the  stomach,  but  I  have  been  led  to  beheve  that  the  chief 
factor,  especially  in  those  cases  that  can  be  recognized  in  the  young, 
is  a  deformity  of  the  lower  portion  of  the  thorax,  and  this  deformity 
is  usually  of  a  rachitic  nature.  1  cannot  therefore  agree  with  Zweig 
that  the  condition  of  the  skeleton  is  of  httle  importance,  nor  am  I 
inchned  to  agree  wholly  with  Stiller  and  Albu  that  it  is  commonly  a 
congenital  condition;    in  other  words,  that  it  exists  in  the  beginning 

*  Sarege:   Journal  de  medecine  de  Bordeaux,  1904,  Nos.  21  and  22. 
t  Bonniger:   Berlin,  klin.  Woch.,  No.  10,  1910. 
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of  the  differentiation  of  the  embryonic  tissues.  Lennhoff  *  has  studied 
the  changes  in  the  configuration  of  the  body  and  endeavored  to  express 
them  by  a  mathematical  formula  which  he  calls  the  body-index.  This 
is  obtained  by  dividing  the  distance  from  the  jugulum  to  the  symphy- 
sis by  the  least  circumference  of  the  abdomen  and  multiplying  by 
one  hundred.  Gastroptosis  is  usually  found  associated  with  high 
indices.     Albu  states  that  the  height  of  the  body  is  greater  than  the 


-STUCUit 


Fig.  25. — Outline  of  ptosed  and  dilated  stomach,  showing  a  sharp  kink  in  the  lesser  curva- 
ture, which  may  be  responsible  for  the  obstruction.     Picture  is  reversed. 


■i 


distance  between  the  outstretched  arms,  the  trunk  is  long,  the  bones 
slender,  there  is  contraction  of  the  lower  part  of  the  thorax,  and  the 
pelvis  is  of  the  infantile  type.  Quincke!  regards  the  constriction  of 
the  waist,  such  as  occurs  in  the  cylindric  paralytic  type  of  thorax, 
as  one  of  the  most  important  anatomic  factors. 

Certain  factors  have  generally  been  recognized  as  belonging  to 

*Lennhoff:   Berlin,  klin.  Woch.,  No.  9,  igog. 

t  Quincke:  Therapie  der  Gegenwart,  1905,  No.  i. 
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the  group  of  exciting  causes.  Among  these  are  relaxation  of  the 
abdominal  wall,  either  from  weakness,  as  in  wasting  disease,  or  as  a 
result  of  overdistention  following  pregnancy,  ascites,  and  large  re- 
movable abdominal  tumors,  and  also  the  loss  of  abdominal  fat,  and 
it  is  not  the  absence  of  fat,  but  its  rapid  disappearance,  that  occasions 
the  descent  of  the  organs.     To  these  may  be  added  chronic  constipa- 


Fig.  26. — Outline  of  ptosed  and  dilated  stomach.  In  this  patient  there  was  an  un- 
usual degree  of  retention  with  submotility.  Such  a  case  cannot  be  relieved  by  mechan- 
ical measures. 


tion,  it  being  supposed  that  the  overloaded  transverse  colon  drags 
upon  the  stomach  and  causes  it  to  descend.  Finally,  it  is  asserted 
that  gastroptosis  may  occur  as  a  result  of  sudden  and  violent  muscular 
strain,  injury,  etc.,  although  the  means  by  which  they  produce  these 
results  is  by  no  means  clear.  In  some  cases,  undoubtedly,  the  violent 
muscular  strain  may  simply  act  by  producing  enough  additional 
displacement,  which  in  most  cases  need  be  only  very  slight,  to  cause 
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symptoms  of  obstruction  to  occur  in  a  patient  who  had  previously 
had  splanchnoptosis  without  clinical  symptoms.  Thus,  in  one  of  my 
patients,  a  tall,  slender  woman  with  a  long,  narrow  thorax,  no  symp- 
toms appeared  until  after  running  for  a  considerable  distance  in  an 
effort  to  catch  a  train.  An  x-ray  showed  that  the  stomach  extended 
to  the  brim  of  the  pelvis,  and  all  the  other  abdominal  organs  were  also 


Fig.  27. — Complete  prolapse  of  transverse  colon  with  sharp  angulation  at  both  hepatic  and 
splenic  flexures.     This  may  be  accountable  for  the  extreme  constipation. 

displaced  downward,  including  the  hepatic  flexure,  which  was  at  the 
level  of  the  umbilicus  with  no  bending  of  the  ascending  colon,  and  it  is 
inconceivable  that  the  displacements  could  all  have  occurred  subse- 
quent to  the  exertion. 

The  subjective  symptoms  are  varied.     In  general,  it  may  be  said 
that  they  are  the  symptoms  of  neurasthenia  of  a  most  persistent  type, 
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with  which  are  associated  various  symptoms  due  to  mechanical  ob- 
struction, such  as  discomfort  in  the  epigastrium,  nausea,  discomfort 
in  the  intestines  due  perhaps  to  distention  or  to  intestinal  indigestion, 
and  possibly,  as  Glenard  insists,  vague  symptoms  associated  with 
impairment  of  the  functions  of  the  liver.     The  neurasthenic  symptoms 


Fig.  28. — Moderate  ptosis  and  moderate  dilatation, 
tention  and  has  been  benefited  by  mechanical  support, 
stricture  either  in  the  stomach  or  in  the  duodenimi. 


This  patient  suffers  from  re- 
There  is  probably  an  organic 


are  always  vague.  Primarily  they  are  those  of  fatigue  after  moderate 
exertion,  indisposition  to  effort,  either  mental  or  physical,  a  tendency 
to  doze  while  at  work,  often  curiously  enough  associated  with  insomnia 
at  night,  irritability,  depression  which  may  almost  amount  to  melan- 
cholia, apprehension  of  both  mental  and  physical  insufficiency,  a  desire 
to  escape  from  human  fellowship,  palpitation  of  the  heart,  and  other 


576 


DISEASES    OF   THE   DIGESTIVE    SYSTEM 


symptoms  of  disability  difficult  either  to  describe  or  to  classify  and 
varying  considerably  in  different  cases. 

The  objective  s^Tnptoms  are  more  distinct.  There  may  be  vomit- 
ing if  the  gastric  retention  is  pronounced.  Constipation  is  almost 
the  rule,  and  rarely  there  is  jaundice.  Few  patients  suffering  from 
splanchnoptosis  are  in  a  state  of  good  nutrition.     Occasionally  there 


Fig.  29. — Extreme  ptosis  of  the  stomach  and  ptosis  of  the  liver,  spleen,  and  hepatic 
flexure.  There  is  moderately  sharp  angulation  of  the  lesser  curvature.  This  patient 
should  be  relieved  by  mechanical  support. 


are  disturbances  of  urination,  and  in  women  quite  frequently  disorders 
of  menstruation  and  the  pains  ascribed  to  displacements  of  the  uterus. 
The  objective  signs  are  more  distinct;  emaciation,  a  narrow  thorax, 
a  depression  in  the  epigastrium,  visible  pulsation  in  the  epigastrium, 
the  relaxed  abdominal  walls  with  protrusion  of  the  lower  portion  of  the 
abdomen,  which  is  usually  pendulous,  a  sallow  skin,  and  a  haggard 
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expression,  are  all  characteristics  described  by  Glenard,  which,  as 
Stiller  says,  almost  enable  one  to  make  the  diagnosis  at  a  glance. 
More  careful  inspection  will  often  show  a  slight  separation  of  the  recti, 
that  occurs  not  infrequently  in  men  and  in  women  who  have  not  borne 
children.     The  umbilicus  often  appears  as  if  dragged  downward  by  an 


Fig.  30. — An  almost  vertical  stomach,  showing  moderate  degree  of  ptosis  and  also  ptosis  of 
the  hepatic  flexure.     This  case  is  also  suitable  for  mechanical  support. 


internal  tug  that  Glenard  believes  to  be  due  to  the  round  ligament  of 
the  liver.  Quite  commonly  the  right  kidney  is  palpable  and  moves 
freely  with  respiration,  and  careful  palpation  will  reveal  contracted 
segments  of  the  colon,  particularly  the  cecum,  sigmoid,  and  less  fre- 
quently the  transverse  colon.  Much  stress  has  been  laid  upon  the 
audible  splash  that  can  be  ehcited  in  the  epigastrium.     This  has  been 
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developed  particularly  by  Glenard  as  a  means  of  diagnosing  accurately 
all  sorts  of  conditions  and  positions  of  the  stomach,  but  other  observers 
have  been  unable  to  confirm  his  views.     Personally,  I  have  come  to 


Fig.  31. — A  case  of  caecum  mobile.  This  patient  has  ptosis  of  the  liver  and  a  very  low- 
hepatic  flexure.  The  splenic  flexure  is  in  good  position.  The  cecum  is  enlarged,  ptosed, 
and  somewhat  tender.  She  has  had  operations  for  appendicitis  and  gall-stones,  and  the 
findings  at  both  accorded  with  diagnosis.  She  is  almost  completely  relieved  by  the  appli- 
cation of  adhesive  plaster.  She  has  hitherto  been  unable  to  find  any  other  form  of  support 
satisfactory. 


regard  it  merely  as  an  indication  that  the  stomach  contains  both 
Uquid  and  gas,  and  as  of  the  same  significance  as,  although  perhaps 
less  definite  than,  the  information  obtained  regarding  the  contents  of 
the  stomach  by  the  use  of  the  stomach-tube.  "  The  various  methods 
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that  have  been  devised  for  the  purpose  of  determining  the  position 
of  the  stomach  are  of  great  importance.  Only  the  more  important 
ones  can  be  mentioned,  and  it  is  not  in  place  here  to  describe  them 
fully.  They  are,  first,  inspection,  the  outHnes  of  the  stomach 
often  being  clearly  visible  in  extremely  emaciated  subjects,  but  rarely 
unless  there  is  some  dilatation.  Second,  palpation,  various  observers 
claiming  the  ability  to  palpate  both  cur^^atures  of  the  stomach  in  a 
few  cases.  The  ptosed  pylorus  can  occasionally  be  felt,  and  may  be 
recognized  as  a  small  mass  about  the  size  of  a  hazelnut  that  undergoes 
periodic  relaxation.  It  is  usually  from  2  to  7  cm.  above  the  umbiHcus 
(Obrastow,*  P.  CohnheimJ  Hansman,j  Sacconaghi§).  Third,  per- 
cussion, either  direct,  mediate,  or  in  a  modified  form  of  auscultatory 
stroking  percussion,  or  by  the  transmission  to  the  ear  through  the 
stethoscope  placed  below  the  ribs  on  the  left  side  of  the  vibrations 
of  a  tuning-fork.  The  latter  appears  to  be  the  least  misleading. 
Fourth,  inflation,  either  by  carbon  dioxid  evolved  in  the  stomach  or  bv 
the  introduction  of  air  through  the  stomach-tube.  Both  methods  are 
accurate,  as  in  also  the  auscultatory  inflation  practised  by  Musser. 
Fifth,  various  procedures,  grouped  together  for  convenience,  that 
require  more  or  less  apparatus.  Among  these  are  the  gastrodiaphane, 
the  sound  containing  a  hard  roimd  end  that  may  be  felt  through  the 
abdominal  wall,  and  the  sound  containing  an  electromagnet  whose 
position  is  detemuned  by  a  dipping  compass  placed  over  the  abdominal 
wall.  These  are  all  more  ser\'iceable  for  chnical  demonstration  than 
in  active  practice.  Sixth,  the  Rontgen  ray.  Our  accurate  knowledge 
of  the  position  and  the  size  of  the  stomach  has  been  acquired  since  the 
employment  of  this  method,  and  it  is  practically  indispensable.  The 
chnical  methods  for  determining  the  position  of  the  small  intestines 
are  not  at  present  satisfactory  unless  there  are  obstruction  of  the  ileum 
and  visible  peristalsis.  The  a--ray  never  gives  a  clear  picture  of  the 
normal  small  intestines  except  the  first  portion  of  the  duodenum.  For 
determining  the  position  of  the  colon,  various  methods  are  also  em- 
ployed: inspection  serves  in  cases  of  obstruction;  palpation  is  satis- 
factory if  the  portions  are  contracted  or  contain  fecal  accumulations 
or  liquid  and  gas:  auscultation  is  rarely  of  service  except  in  cases  of 
obstruction  with  distention  above  the  stricture;  inflation  is  useful  in 
selected  cases;  and  finally  the  .r-ray,  when  skilfully  used,  will  give  an 
almost  perfect  picture  of  the  whole  outhne  of  the  large  bowel. 

The  frequency  of  the  displacement  of  the  various  organs  is  not  a 
matter  of  much  importance,  although  a  considerable  amount  of  study 
has  been  devoted  to  it.  Albu||  gives  the  following  table  of  percentages 
obtained  from  the  observation  of  3400  adults  and  94  new-born  children: 

*  Obrastow:  Deut.  med.  Woch.,  No.  43,  1902. 

t  P.  Coimheim:  Deut.  Arch.  f.  klin.  Med.,  1903,  Ixxviii,  291. 

t  Hansman:  Archiv  f.  Verdauung.,  1907,  xiii,  394;  Berlin,  klin.  Woch.,  No.  44,  1903. 

§  Sacconaghi:   "Anleitimgen  zur  Diagnostik  der  abdominal  Tumoren,"  Berlin,  1910. 

II  Albu:  Loc.  cit. 
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General  splanchnoptosis . 

Floating  tenth  rib 

Nephroptosis  dexter .  .  .  . 
Nephroptosis  sinister .  .  . 

Hepatoptosis 

Splenoptosis 

Gastroptosis 
Enteroptosis 


Adxjlts 


Males 


21 
lO 
21 

4 
9 

2 

19 


Females 


68 

57 
68 
II 

17 
6 

59 


New-born 


Males 


II 

9 
II 

4 
5 
3 

8 


Females 


44 
38 
44 
27 
9 
3 

IS 


In  50  per  cent,  of  school-children  suffering  from  a  disturbance  of 
nutrition  a  floating  kidney  is  present. 


TREATMENT 

Satisfactory  indications  for  the  treatment  of  visceroptosis  are  not 
•  easy  to  obtain.  It  must  be  kept  clearly  in  mind  that  splanchnoptosis, 
although  an  abnormal  condition,  may  nevertheless  be  compatible 
with  perfect  nutrition  and  unimpaired  health;  that  the  neurasthenic 
manifestations  may  exist  with  the  displacement  of  the  abdominal 
organs  and  nevertheless  be  entirely  independent  of  them,  so  that  the 
mechanical  treatment  of  the  displacement  in  such  cases  is  neither 
indicated  nor  beneficial;  that,  even  if  in  part  depending  upon  the  dis- 
placement of  the  abdominal  organs,  the  neurasthenia  demands  con- 
sideration apart  from  them,  and  therefore  treatment  directed  only  to 
their  reposition  will  be  inadequate.  The  same  is  true  of  malnutrition. 
This  may  be  due  entirely  to  mechanical  impediments  in  the  gastro- 
intestinal tract,  and  it  will  be  promptly  reheved  when  they  are  cor- 
rected. On  the  other  hand,  it  may  be  due  to  other  causes  of  a  totally 
different  character.  Thus,  in  a  case  of  extreme  splanchnoptosis  the 
patient  was  extremely  emaciated,  but  the  emaciation  had  commenced 
only  with  the  onset  of  a  severe  diabetes,  from  which  the  patient 
ultimately  died,  and  although  the  splanchnoptosis,  which  was  only 
partly  explained  by  the  loss  of  fat,  must  have  existed  for  many  years, 
no  symptoms  directly  depending  upon  it  could  be  discovered. 

Further  difficulty  exists  in  the  fact  that  as  a  result  of  mechanical 
defects  secondary  secretory  and  perhaps  motor  disturbances  may 
develop,  that  persist  after  the  mechanical  defects  have  been  relieved. 
Thus,  in  gastroptosis  with  retention  there  is  frequently  h^'perchlor- 
hydria,  and  this  hyperchlorhydria  persists  even  after  a  gastro-enter- 
ostomy  has  been  performed,  reheving  the  retention;  and  gastric 
catarrh  is  so  common  and  so  persistent  that  it  must  be  regarded  less 
as  a  part  of  the  disease  than  as  a  serious  comphcation.  Constipation 
also  may  not  be  reheved  by  abdominal  support,  by  improvement  in 
nutrition,  or  even  by  operative  correction  of  defects  in  the  position  of 
the  colon. 

More  definite  indications  are  those  disorders  which  are  directly 
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traceable  to  mechanical  defects.  Among  these  are  the  signs  of  gastric 
retention,  discomfort  for  considerable  periods  of  time  after  the  inges- 
tion of  food,  regurgitation,  vomiting,  signs  of  fermentation,  such  as 
bloating,  eructation,  etc.,  constipation,  either  chronic  or  alternating 
with  diarrhea,  and  inflammatory  conditions  in  the  intestinal  tract 
which  may  be  ascribed  in  part  to  the  stagnation  of  the  intestinal  con- 
tents, and  I  have  been  particularly  impressed  with  the  relative  fre- 
quency of  the  chronic  forms  of  appendicitis  in  these  conditions. 
There  are  also  the  more  acute  manifestations,  such  as  the  results  of 
ptosis  of  the  liver  with  attacks  of  biliary  colic  and  jaundice,  the  Dietl's 
crises  occurring  in  ptosis  of  the  kidney,  and  the  pain  and  discomfort 
which  are  frequently  ascribed  to  undue  mobihty  or  ptosis  of  this  organ. 
In  regard  to  the  latter,  I  am  rather  in  accord  with  Stiller,  who  beheves 
that  operation  for  the  fixation  of  a  ptosed  kidney  is  frequently  un- 
successful, because  the  symptoms  which  it  is  designed  to  reheve  are 
incorrectly  ascribed  to  this  organ. 

As  in  all  other  conditions,  we  may  recognize  two  forms  of  treat- 
ment: first,  prophylactic;   second,  corrective. 

Prophylactic  treatment  is  indicated  (Roux,*  Sarege,t  Albui)  in 
those  conditions  in  which  displacement  of  the  abdominal  organs  exists 
without  the  production  of  any  or  only  shght  cHnical  signs.  According 
to  Albu.  a  palpable  kidney  is  found  in  50  per  cent,  of  the  school-chil- 
dren of  Berhn  that  suffer  from  disturbance  of  nutrition.  The  treat- 
ment is  practically  restricted  to  displacements  discovered  in  young 
children,  and  is  purely  hygienic.  It  consists  first  in  efforts  to  replace 
the  abdominal  organs  without  apparatus.  Pfahler  has  shown  the 
extraordinary  influence  of  the  muscles  of  the  abdominal  wall  in  ele- 
vating the  intra-abdominal  viscera,  and  therefore  a  child  should 
be  given  a  course  of  exercises  designed  to  strengthen  particularly 
the  abdominal  muscles.  No  general  directions  for  these  can  be  given. 
It  must  be  remembered  that  any  form  of  exercise  that  develops  the 
muscles  of  the  body  in  general  will  have  a  good  effect  upon  those  of  the 
abdomen.  Therefore  as  far  as  possible  a  vigorous  outdoor  life  should 
be  urged.  There  are,  of  course,  certain  exercises  that  are  of  advantage, 
and  these  should  be  given  under  the  direction  either  of  some  one 
trained  in  orthopedic  methods  of  exercises  or  of  a  director  of  physical 
education,  or  even  perhaps  of  the  intelligent  director  of  a  gymnasium. 
It  is  important,  of  course,  to  provide  exercises  that  are  not  irksome, 
but  rather  such  as  afford  as  much  pleasure  as  possible  to  the  child 
while  performing  them.  The  diet  should  be  rational,  and  it  seems 
better  in  these  cases  to  give  food,  at  frequent  intervals  rather  than  to 
permit  the  child  to  overload  the  stomach  once  or  twice  in  the  course 
of  the  day.  Constipation  should  be  avoided,  and  if  possible  without 
resort  to  laxatives.  It  is  of  great  importance  also  to  see  that  the  chil- 
dren are  not  obliged  to  sit  for  long  periods  of  the  day  in  school  in 

*  Roux:  "Manuel  des  Maladies  du  Tube  Digestif,"  Paris,  1907,  i,  533. 
t  Sarege:   Loc.  cit. 
j  Albu:  Loc.  cit. 
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cramped  positions  on  uncomfortable  chairs  or  benches,  that  their 
position  while  at  the  desk  does  not  cause  relaxation  of  the  abdominal 
muscles,  and  that  they  are  not  overstimulated  by  their  teachers 
to  devote  themselves  too  intensely  to  their  studies.  The  ordinary 
hygienic  rules  are  important — plenty  of  sleep,  well- ventilated  rooms, 
cleanliness  of  the  skin,  and  particular  attention  to  the  cleanhness  of 
the  mouth  as  a  possible  source  of  some  of  the  minor  infections  of  the 
stomach.  The  removal  of  adenoids  and  enlarged  tonsils,  by  promot- 
ing the  general  health,  is  also  of  benefit.  And  if,  after  some  prolonged 
infectious  condition,  the  child  has  become  emaciated,  convalescence 
should  be  more  prolonged  and  more  carefully  guarded  than  in  normal 
children.  In  young  girls  particular  care  should  be  taken  at  the  period 
of  puberty,  and  during  menstruation  they  should  have  adequate  rest, 
and  as  far  as  possible  freedom  from  anxiety.  In  young  adults  similar 
measures  may  be  employed  if,  for  any  reason,  splanchnoptosis  has  been 
discovered,  or  if,  after  some  of  the  shghter  manifestations  of  the  condi- 
tion have  been  corrected,  the  patient  has  apparently  been  restored  to 
health.  Roux  advocates  the  substitution  of  a  hypogastric  corset  for 
the  usual  form  in  young  girls. 

The  corrective  treatm.ent  of  the  condition  has  for  its  object  the 
meeting  of  certain  definite  indications.  Those  originally  formulated 
by  Glenard,  and  subsequently  reiterated  by  Mathieu,  are  four,  the 
first  three  being  concerned  directly  with  disturbance  of  the  alimentary 
tract,  and  the  last  particularly  with  the  nervous  system.  They  are, 
first,  the  replacement,  partial  or  complete,  of  the  dislocated  abdominal 
organs;  second,  the  improvement  in  nutrition;  third,  the  elimination 
of  constipation;  fourth,  the  treatment  of  the  neurasthenic  state.  It 
is  obvious  that  there  is  considerable  overlapping  in  the  various  methods 
used  for  meeting  the  first  three  indications,  and  that  the  improvement 
of  all  of  these  has  a  tendency  to  correct  the  neurasthenic  condition. 
The  replacement  of  the  abdominal  organs  improves  the  nutrition  by 
facilitating  the  evacuation  of  the  stomach,  and  reUeves  the  constipa- 
tion by  supporting  the  intestines  and  removing  the  suspected  intestinal 
kinks.  The  improvement  of  nutrition,  on  the  other  hand,  tends,  by 
increasing  the  intra-abdominal  fat,  to  elevate  the  abdominal  organs, 
and,  by  increasing  the  nmscular  strength,  to  improve  the  support  fur- 
nished by  the  muscles  in  the  walls  of  the  abdomen.  Finally,  the  cor- 
rection of  the  constipation  may  aid  the  nutrition,  partly  by  facilitating 
the  assimilation  of  food,  partly  perhaps  by  diminishing  or  ehminating 
a  toxemic  condition  that  theoretically  may  be  produced  by  the  stagna- 
tion of  the  intestinal  contents. 

As  I  know  of  no  better  classification  of  the  indications  than  that 
given  by  Glenard,  I  shall  follow  it  in  the  description  of  the  treatment. 

First,  measures  employed  for  raising  the  abdominal  viscera.  Of 
these,  the  simplest  is  postural  treatment.  Frequently  in  gastroptosis 
considerable  relief  is  experienced  if  the  patient  lies  down  for  half  an 
hour  or  more  after  the  ingestion  of  a  meal.  It  has  been  shown  by  the 
:i;-ray  that  the  stomach  is  so  apt  to  rise  in  the  abdomen  when  the  patient 
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assumes  the  horizontal  position  that  practically  very  httle  information 
regarding  its  exact  position  can  then  be  obtained.  It  must,  of  course, 
be  noted  that  the  pictures  thus  obtained  are  not  absolutely  conclusive, 
because  it  is  not  certain  that  the  bismuth  reaches  the  lowest  part  of 
the  stomach.  Nevertheless,  it  is  conceivable  that  if  the  drag  upon  the 
pyloric  portion  of  the  stomach  by  the  contents  can  be  prevented  or 
neutralized,  then  moderate  muscular  contractions  may  serve  to  evacu- 
ate the  stomach,  and  at  the  same  time  the  duodenal  kink  or  the  inter- 
ference with  the  motility  of  the  pylorus  by  the  sharp  angulation  of  the 
lesser  curvature  may  be  ehminated.  Empirically,  the  method  is  of 
great  service,  and  serves  to  contribute,  with  other  measures,  to  the 
improvement  of  nutrition.  It  is  doubtful  whether  the  attempt  to 
tilt  the  lower  part  of  the  body  by  lying  with  a  pillow  under  the  hips 
is  of  any  particular  advantage.  It  may  be  employed  if  it  causes  no 
discomfort,  but  otherwise  should  not  be  attempted.  There  is  more 
doubt  about  the  value  of  the  knee-chest  posture,  assumed  two  or  three 
times  a  day.  Gynecologists  consider  it  of  advantage  in  cases  of 
prolapse  of  the  uterus,  and  there  is  no  reason  to  suppose  that  it  is  of 
less  advantage  in  ptosis  of  the  other  abdominal  organs,  but  its  effects 
can  only  be  transient,  and  it  can  be  justifiable  only  if  there  is  con- 
currently a  rapid  gain  in  weight.  Various  exercises  designed  par- 
ticularly to  improve  the  abdominal  muscles  are  also  of  service. 
Among  these  may  be  mentioned:  first,  lying  flat  upon  the  floor,  with 
the  hands  above  the  head;  the  legs  are  slowly  Hfted,  being  held  straight 
at  the  knees  until  they  are  perpendicular  to  the  body.  They  are  then 
lowered  slowly,  deep  inspirations  and  expirations  being  taken  during 
the  downward  movement;  second,  lying  flat  on  the  floor,  with  the 
hands  above  the  head,  the  patient  slowly  rises  to  a  sitting  posture  and 
slowly  Hes  down  again  without  lifting  the  feet  from  the  floor.  It  may 
be  necessary  to  have  the  feet  held  either  by  a  companion  or  by  catching 
them  under  the  edge  of  a  piece  of  furniture  while  this  exercise  is  being 
taken.  Another  very  useful  exercise  is  one  employed  in  the  German 
army.  It  is  rather  difficult  and  apt  to  be  fatiguing  at  first.  The 
patient  stands  upon  one  leg,  while  the  other,  with  the  knee  stiff,  is  held 
in  a  horizontal  position  in  front  for  ten  seconds.  Then  the  same 
exercise  is  immediately  done  with  the  other  leg.  The  tension  of  the 
abdominal  muscles  and  their  continual  play  during  this  exercise  can 
readily  be  detected  by  placing  the  hand  on  the  abdomen.  Other 
exercises  consist  of  standing  with  the  feet  well  separated,  lifting  the 
arms  above  the  head  moderately  separated,  so  that  the  muscles  of  the 
chest  dilate  the  lower  part  of  the  thorax  as  much  as  possible;  the  body 
is  then  bent  back  while  a  deep  inspiration  is  taken,  then  slowly  brought 
forward  while  expiring.  This  exercise  should  be  repeated  a  number  of 
times  both  night  and  morning.  It  is  probably  improved  by  using 
pulley-weights,  the  rope  passing  over  pulleys  placed  considerably 
above  the  patient's  head.  Of  the  mechanical  means  of  exercise,  the 
horse,  parallel  bars,  and  the  horizontal  bar  are  apparently  the  most 
useful,  but  climbing  the  rope  and  swinging  on  the  rungs  of  a  ladder  are 
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also  of  advantage.  These  exercises  are,  of  course,  adapted  only  for 
fairly  vigorous  young  adults.  For  older  persons  milder  exercises  under 
the  guidance  of  a  trainer,  and  mild  outdoor  sports,  such  as  golf,  are 
the  most  useful.  For  young  persons  the  best  outdoor  sports  are 
apparently  tennis  and  canoeing;  the  latter  should  be  done  according 
to  the  method  of  the  guides,  kneeling  in  the  bottom  of  the  canoe,  and 
not  sitting  on  a  seat  fastened  to  the  gunwales. 

The  second  method  of  readjusting  the  abdominal  viscera  is  by  the 
application  of  mechanical  support.  As  has  already  been  said,  this 
is  not  wholly  synonymous  with  lifting  the  abdominal  viscera,  but 
actually  it  involves  so  changing  the  shape  of  the  abdominal  cavity 
that  these  viscera  assume  a  somewhat  different  relation  to  the  bony 
landmarks  and  in  part  to  each  other.  It  is  accomphshed  chiefly  by 
changing  the  shape  of  the  muscular  abdominal  walls  so  that  the  lower 
portion  of  the  abdomen  is  contracted  and  the  upper  portion  becomes 
fuller,  and  therefore,  to  a  certain  extent,  an  actual  elevation  does  occur. 
While  the  view  was  prevalent  that  the  descent  of  the  abdominal  viscera 
was  the  chief  factor  in  the  disorders  occasioned,  it  seemed  the  most 
obvious  method,  and  the  results  of  its  employment  in  many  cases 
justified  the  beHef  in  its  efficiency,  although  Roux  contends  that  it 
should  be  regarded  merely  as  a  palliative  measure.  It  is  accomplished 
by  the  appHcation  of  binders.  These  are  of  three  kinds:  First,  ad- 
hesive straps,  whose  employment  has  been  advocated  most  vigorously 
by  A.  Rose,  to  whom  is  due  very  largely  the  credit  for  their  success. 
Second,  the  application  of  binders.  Chronologically,  these  should 
come  first.  The  varieties  that  have  been  devised  are  legion.  Third, 
the  appHcation  of  some  more  or  less  resistant  support  to  the  abdominal 
wall,  such  as  the  prolongation  of  the  corset  or  an  abdominal  plate. 
These,  of  course,  in  a  certain  sense,  are  really  modifications  of  the 
binder.  Of  all  forms,  the  adhesive  straps  are  the  most  efficient.  They 
mold  themselves  closely  to  the  contour  of  the  body,  they  do  not  slip, 
and  practically  any  reasonable  degree  of  pressure  and  support  may  be 
obtained.  They  may  be  apphed  in  a  great  number  of  ways.  I 
have  used  several  methods  extensively,  and  with  the  exception  of 
certain  disadvantages,  which  will  be  discussed  later,  all  of  them  are 
satisfactory.  The  method  that  I  have  finally  come  to  beheve  is  the 
most  useful  is  as  follows : 

Two  to  six  straps  are  prepared,  2  or  3  inches  in  width  and 
of  such  length  that  they  will  pass  more  than  half-way  around 
the  body.  During  their  application  the  patient  should  stand  and 
the  skin  should  be  bared  from  the  middle  of  the  thorax  to  the 
symphysis  pubis.  The  first  strip  is  placed  so  that  the  end  over- 
laps the  median  line  just  above  the  symphysis.  It  is  carried 
upward  and  outward  obliquely,  passing  above  the  crest  of  the 
pelvis  and  crossing  the  spinal  column  in  the  back.  No  tension 
should  be  made.  The  second  strip  is  then  placed  symmetrically 
around  the  other  side,  the  ends  overlapping  the  first  both  in  front 
and  in  back.     Both  strips  are  then  detached  as  far  as  the  median 
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axillary  line,  and  as  much  tension  as  possible  is  made  on  the  first,  at 
the  same  time  supporting  the  abdomen  in  front  with  the  hand.  It 
is  then  fastened  iirmly  to  the  back  and  held  by  an  assistant,  while  a 
similar  maneuver  is  made  with  the  other  strip.  Care  should  be  taken 
that  there  is  no  curhng  of  the  lower  edge  where  it  passes  just  above  the 
crest  of  the  ilium.  The  third  strip  is  placed  parallel  to  the  first  and 
above  it,  the  edges  overlapping  for  about  i  inch,  and  it  is  apphed  in 
the  same  way.  The  fourth  is  placed  symmetrically  to  the  third. 
The  fifth  strip  overlaps  the  third  again  by  an  inch.  The  sLxth  over- 
laps the  fourth.  Often  two  straps,  3  or  4  inches  broad,  are  sufficient. 
In  this  way  a  sort  of  spica  bandage  composed  of  adhesive  straps  is 
apphed  to  the  abdomen,  and  the  test  of  its  successful  application  is  the 
bulging  of  the  epigastric  region  and  the  increase  of  the  waist  measure 
by  I  or  2  inches.  At  first  there  is  a  feehng  of  stiffness,  but  often  as 
soon  as  the  bandage  is  applied  also  one  of  considerable  support.  The 
stiffness  soon  wears  off,  and  as  a  rule  the  patients  express  themselves 
as  feeling  a  lightness  and  ease  of  movement  that  they  had  not  hitherto 
possessed.  In  applying  this  bandage  the  services  of  an  assistant  are 
of  advantage,  but  are  not  absolutely  necessary.  There  is  no  danger 
of  making  too  much  traction,  and  practically  as  much  force  as  possible 
should  be  employed.  In  order  to  do  this  it  is  desirable  to  have  the 
patients  support  themselves  by  placing  the  hands  upon  a  mantel- 
piece or  against  the  wall.  Occasionally  it  is  desirable  to  put  a  trans- 
verse strip  across  the  lower  edge  to  keep  the  first  two  strips  flat  and 
in  perfect  contact  with  the  skin.  Otherwise  they  may  curl  upward  and 
leave  the  lowest  portion  of  the  abdomen  unsupported.  It  may  also 
be  desirable  to  place  one  or  two  transverse  strips  across  the  back  to 
keep  the  ends  from  separating  and  permitting  the  tension  to  relax. 

Another  excellent  method  is  devised  by  Rose.*  He  prefers  to 
apply  the  plaster  with  the  patient  lying  down,  and  his  procedure  is 
as  follows : 

A  strip  of  adhesive  plaster  about  7  inches  wide  and  long  enough  to 
encircle  the  abdomen  and  cross  in  the  back  is  taken.  From  the 
middle  of  the  lower  edge  two  lines  are  drawn  extending  obhquely 
upward  to  two  points  on  the  ends  2  or  3  inches  from  the  upper  edge. 
These  lines  should  be  sHghtly  convex  upward.  The  bandage  is  then 
cut  along  these  fines  and  is  then  in  three  pieces.  The  point  on  the 
lower  edge  is  now  apphed  just  above  the  symphysis  pubis,  the  plaster 
carried  around  the  body,  and  the  ends  overlapped  in  the  back.  The 
two  side-pieces  are  placed  with  their  larger  ends  to  either  side  of  the 
symphysis,  so  that  they  overlap,  and  are  carried  obhquely  upward  and 
backward,  crossing  in  the  back  and  reinforcing  the  lower  edge  of  the 
larger  strip.  Fig.  32,  which  is  taken  from  Rose,  will  make  this 
method  clear.  Occasionally  the  wide  pieces  may  be  applied  first  and 
the  main  piece  last.  In  any  event.  Rose  recommends  applying  an 
additional  strip  across  the  front  to  hold  the  lower  edge  of  the  bandage 
down,  and  occasionally  this  should  extend  along  the  edge  of  the  whole 

*Rose  and  Kemp:    "Atonia  Gastrica." 
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binder.     It  is  sometimes  applied  while  the  patient  is  in  the  Trendelen- 
burg position.     A  third  method  has  been  devised  by  Rosewater.* 


V 


Fig.  32. — Rose's  method  of  cutting  and  applying  plaster  bandage. 

This  consists  of  a  broad  strip  of  plaster  passing  from  the  symphysis 
to  the  sternum.     Two  broad  strips  are  then  passed  obhquely  around 

the  lower  part  of  the  abdomen, 
overlapping  in  front  and  back, 
very  much  as  the  strips  one  and 
two  of  the  spica  that  I  employ. 
Finally,  a  fourth  broad  strip  is 
passed  tightly  around  the  lower 
portion  of  the  abdomen,  the  upper 
edge  below  the  crests  of  the  ilium 
and  the  ends  overlapping  in  the 
back.  While  this  is  being  apphed, 
the  abdominal  viscera  should  be 
firmly  pressed  upward.  Various 
modifications  of  these  adhesive 
straps  have  been  devised  by  dif- 
ferent cKnicians,  but  as  they  all 
seek  to  produce  the  same  effect, 
that  is,  they  all  involve  the  same 
principle,  space  cannot  be  spared 
for  their  individual  description. 
Essentially  all  forms  consist  of 
strips  passing  obliquely  around  the 
abdomen  from  the  region  of  the  symphysis  upward  and  backward, 
crossing  in  front  and  back.     A  possible  exception  may  be  made  in  the 

*  Rose  and  Kemp:  Loc.  cit. 


Fig.  33-- 


-Appearance  of  plaster  bandage 
upon  the  abdomen. 


VISCEROPTOSIS  587 

•case  of  the  fourth  strip  of  Rosewater's,  which,  instead  of  Hfting, 
directly  compresses  the  lower  part  of  the  abdomen. 

The  disadvantages  of  the  plaster  bandages  are  numerous.  These 
are,  first,  deficient  adhesion;  the  ends  of  the  bandage  are  apt  gradually 
to  slide  either  along  the  skin  or  over  each  other,  giving  rise  to  dimin- 
ished tension  and  lack  of  support.  The  amount  of  this  slip  can  readily 
be  seen  by  noting  the  blackened  area  on  the  underlying  bandage  or 
skin  produced  by  the  accumulation  of  dirt  on  the  gummy  material 
left  uncovered.  This  sometimes  amounts  to  half  an  inch  or  more. 
The  edges  of  the  bandage  may  curl  and  cut  into  the  skin,  causing  con- 
siderable discomfort.  There  may  be  a  very  considerable  amount  of 
irritation  of  the  skin,  giving  rise  to  a  mild  form  of  dermatitis  with  con- 
siderable itching.  The  plaster  may  cause  some  cracking  in  the  skin 
and  the  cracks  may  bleed  and,  becoming  infected,  cause  intense  dis- 
comfort. Finally,  the  removal  of  the  bandage  is  often  attended  with  a 
good  deal  of  suffering.  To  obviate  these  defects  Kemp  made  some 
experiments,  first,  to  determine  the  best  type  of  adhesive  substance, 
•and,  second,  to  determine  the  best  material  upon  which  to  spread  it. 
He  reached  the  conclusion  that  the  best  adhesive  substance  is  the 
ordinary  plaster  mass  used  in  zinc  oxid  rubber  plaster;  that  the  best 
material  upon  which  to  spread  it  is  goldbeater's  skin,  or,  as  it  is  called 
when  used  for  this  purpose,  moleskin;  and  he  has  therefore  had  manu- 
factured a  moleskin  plaster  that  he  has  used  with  considerable  success. 
The  advantages  of  the  moleskin  are  that,  being  soft  and  pliable  and 
nevertheless  strong,  it  molds  itself  perfectly  to  the  body  and  exerts 
a  firm  pressure.  In  order  to  avoid  as  much  as  possible  the  irritation 
of  the  skin,  it  is  desirable  that  the  plaster  be  applied  to  skin  that  is 
perfectly  dry  and,  as  far  as  possible,  free  from  hair.  In  very  hairy 
persons  it  may  be  necessary  to  shave  the  wall  of  the  abdomen,  and 
this  should  be  done  by  an  expert,  otherwise  the  surface  may  be  made 
tender.  The  skin  should  then  be  thoroughly  washed,  dried,  and  freed 
from  grease  by  washing  with  ether.  A  moleskin  plaster  after  this 
preparation  may  be  worn  for  several  weeks  without  any  appreciable 
discomfort,  and,  owing  to  the  character  of  the  rubber  plaster,  the  patient 
can  take  a  tub-bath  as  often  as  may  be  deemed  desirable,  the  only 
precaution  being  that  the  water  should  not  be  so  hot  as  to  induce 
active  sweating,  which  may  also  take  place  beneath  the  plaster,  and 
not  only  loosen  it,  but,  as  a  result  of  the  action  of  the  retained  salt, 
cause  considerable  irritation  of  the  skin.  The  removal  of  the  plaster 
can,  as  a  rule,  be  readily  accomplished  by  using  ether.  The  end  of 
the  plaster  should  be  soaked  with  ether  and  then,  when  it  has  been 
detached,  a  pad  of  cotton  saturated  with  ether  can  be  used  to  dissect 
it  away  from  the  skin.  Ordinarily  this  means  dissecting  the  plaster 
mass  from  the  material  upon  which  it  is  laid,  but  the  former  can 
then  readily  be  scrubbed  off  the  skin  with  an  ether  swab.  Moistening 
the  plaster  with  some  essential  oil  may  also  considerably  facilitate 
its  removal. 

ic-Rays  taken  of  the  stomach  before  and  after  the  appHcation  of 
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the  plaster  fail  to  show  any  very  marked  elevation,  and  it  is  not 
clearly  explained  as  yet  just  how  the  support  does  good,  but,  as  has 
already  been  said,  the  empiric  results  are  satisfactory. 

The  number  of  abdominal  binders  is  practically  limitless,  but  those 
which  are  useful  may  be  divided  into  two  main  groups:  first,  the 
binders  that  compress  the  lower  portion  of  the  abdomen,  and  there- 
fore crowd  the  intestinal  contents  into  the  upper  portion;  second, 
those  which  aim  to  take  the  place  of  the  adhesive  straps  and  in  a  sense 
lift  up  the  lower  portion  of  the  abdomen.  The  best  type  of  the  first 
of  these  is  the  original  binder  devised  by  Glenard,  and  it  aims  to 
accomplish  the  same  thing  that  Rosewater  aims  to  accomplish 
by  the  fourth  strip.  It  consists  of  a  simple  straight  piece  of  some 
non-elastic  material,  6  or  7  inches  wide,  that  fits  closely  around 
the  abdomen  and  fastens  in  the  back  by  a  series  of  buckles.  These 
should  be  so  adjusted  that  the  bandage  can  be  tightened  in  any 
part  as  much  as  may  be  desired.  The  binder  passes  around  the 
body  so  that  the  lower  edge  is  just  above  the  symphysis  pubis, 
and  remains  parallel  with  the  ground  when  the  patient  is  stand- 
ing. It  crosses  over  the  trochanters  of  the  femur  and  the  sa- 
crum and  is  buckled  in  the  back.  As,  under  ordinary  conditions, 
it  would  slip  up  to  the  smaller  portion  of  the  abdomen,  it  is  kept 
down  by  two  pieces  of  tape  that  are  attached  in  front  to  either  side 
of  the  symphysis,  passing  under  the  groin  in  the  gluteal  fold,  and  are 
attached  posteriorly  to  the  edges  of  the  binder  in  about  the  neighbor- 
hood of  the  posterior  superior  spines  of  the  ihum.  This  bandage  has 
great  advantages.  It  is  remarkably  efficient  and  gives  a  sense  of 
great  rehef,  part  of  which  I  have  always  beheved  is  due  to  its  ad- 
mirable support  of  the  pelvic  bones.  It  is  very  light,  because  it  can 
be  made  of  some  comparatively  light  material,  such  as  muslin  or 
hnen,  and  it  is  very  cheap,  all  the  material  required  for  its  construc- 
tion being  readily  purchased  for  50  cents,  and  it  can  be  made  by  any 
woman  reasonably  skilful  in  the  use  of  the  needle,  as  practically  the 
only  things  required  are  the  hems  at  the  edges,  the  attachment  of  the 
straps  and  buckles,  and  the  attachment  of  the  straps  passing  under  the 
thighs.  It  has  certain  disadvantages.  It  is  apt  to  wrinkle.  This 
can  be  obviated  very  readily,  however,  by  inserting  a  few  strips  of 
whalebone  at  various  points  along  its  course :  two  in  front  and  two  in 
the  back  are  usually  sufficient  for  this  purpose.  Whalebones  on  the 
sides  press  upon  the  crests  of  the  ilium,  and  may  cause  discomfort. 
The  thigh  strips  may  cause  irritation.  This  can  be  relieved  by  making 
them  of  some  soft  material,  such  as  silk  ribbon,  or,  better  still,  of  tape, 
and  slipping  over  the  tape  some  rubber  tubing.  If  these  tubes  are 
kept  well  dusted  with  talcum  powder,  the  irritation  is  reduced  to  a 
minimum.  The  binder  interferes  somewhat  with  the  movements  of 
the  thighs;  less  so,  however,  than  would  be  supposed  when  it  is  seen 
in  place.  The  greatest  disadvantage  lies  in  the  fact  that  it  is  prac- 
tically of  no  value  in  very  thin  persons,  because  in  them  the  ilia  are 
so  prominent  that  very  little  support  is  afforded  to  the  anterior  wall  of 
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the  abdomen.  The  modifications  of  this  binder  have  been  largely 
modifications  of  material,  and  a  binder  made  of  the  material  used  for 
saddle-girths  is  very  satisfactory,  because  it  is  stiff  enough  not  to 
wrinkle  and  firm  enough  to  give  excellent  support,  but  it  has  the  dis- 
advantage of  being  rather  warm  and  heavy.  Sometimes  in  thin 
persons  the  binders  are  reinforced  by  a  pad  in  front,  in  order  to  give 
the  requisite  pressure  against  the  lower  part  of  the  abdomen.  This 
is  rarely  successful,  but  occasionally  does  seem  to  afford  additional 
relief.  As  a  rule,  the  pad  is  best  made  of  silk  and  stuffed  with  the  best 
quality  of  horsehair,  such  as  is  used  by  upholsterers. 

Of  the  binders  that  aim  to  support  and  lift  the  abdomen,  there  are 
two  types,  one  in  which  the  support  is  furnished  by  the  binder  itself, 
and  the  other  in  which  a  strap  is  used  to  reinforce  the  binder,  that  in 
this  case  acts  merely  as  a  garment  to  which  the  strap  is  attached. 
Of  the  former  type,  I  beUeve  that  there  exists  no  satisfactory  model 
on  the  market.  The  reason  for  this  is  that  each  binder  must  be  care- 
fully fitted  to  the  wearer,  and  this  can  only  be  done  by  a  reasonably 
expert  dressmaker.  Unless  it  is  properly  fitted,  it  is  neither  comfortable 
nor  efficient.  Naturally,  for  a  binder  of  this  type  there  can  be  no 
routine  pattern,  and  it  is  difficult  to  give  any  general  description,  but 
the  principle  upon  which  it  is  based  is  as  follows : 

The  binder  consists  of  four  parts — the  front,  the  back,  and  the 
two  sides.  The  front  covers  the  lower  part  of  the  abdomen  from 
the  symphysis  to  a  little  above  the  umbilicus.  The  back  is  applied 
over  the  lumbar  region  and  the  two  sides  connect  these  parts.  The 
front  and  back  are  approximately  rectangular  quadrilaterals.  The 
anterior  and  posterior  edges  of  the  two  side-pieces  are  perpendicular 
when  the  patient  is  standing,  and  the  other  edges  are  oblique,  so  that 
the  general  shape  is  that  of  a  rhomboid.  The  lower  edge  of  the  two 
side-pieces  usually  lies  below  the  crest  of  the  ilium  and  has  to  be  fitted 
carefully  so  that  undue  pressure  is  not  made  over  the  bony  prominences. 
The  bandage  may  lace  either  in  the  back  or  in  front,  and  is  prevented 
from  wrinkling  or  curling  by  the  introduction  of  suitable  pieces  of 
whalebone.  It  is  particularly  important  that  whalebones  be  placed 
on  either  side  of  each  row  of  eyelets.  The  material  of  which  this 
binder  is  made  is  not  of  great  significance.  Muslin,  linen,  silk,  and 
linen  mesh  are  all  satisfactory,  but  as  nearly  as  I  can  learn  from  my 
patients  the  linen  mesh  is,  on  the  whole,  the  least  uncomfortable.  As 
it  has  a  tendency  to  stretch,  it  is  necessary  to  reinforce  it  with  tape. 
The  bandage  must  often  be  altered  several  times  before  it  fits  perfectly, 
and  it  is  nearly  always  necessary  to  instruct  the  patient  how  to  put 
it  on,  because  a  bandage  may,  if  put  on  carelessly,  be  exceedingly 
uncomfortable  and  useless  as  a  support.  Usually  it  is  sufficient  if 
it  is  laced  tightly  from  below  upward,  and  the  patient  learns  to  lift 
the  abdomen  after  the  lower  part  has  been  laced,  so  that  it  is  held  in 
this  position. 

Of  the  binders  depending  upon  straps,  the  most  satisfactory  is  that 
devised  by  Dr.  Storm.     It  is  comfortable  and  usually  gives  adequate 
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support.  Wholly  to  be  avoided  are  the  abdominal  binders  usually 
supplied  by  the  truss-  and  instrument-makers  that  are  convex  outward 
and  therefore  have  no  lifting  power,  and,  as  they  are  generally  kept  in 
stock,  rarely  fit  the  patient  comfortably.  They  are  probably  more 
efficient  in  other  conditions  than  in  gastroptosis. 

A  number  of  efforts  have  been  made  to  modify  the  binder,  either 
by  making  it  of  elastic  material,  as  suggested  by  Teufel.  or  by  the 
introduction  of  a  pad  or  plate,  as  in  the  binder  of  Landau  and  Barden- 
heuer.  To  my  mind  none  of  these  is  satisfactory.  The  elastic 
binder  has  indeed  certain  elements  of  danger,  because,  as  the  pressure 
is  uniform  and  not  greater  below  than  above,  and  as,  indeed,  unless 
the  binder  is  very  skilfully  fitte  1,  it  may  be  greater  above  than  below, 
there  is  as  much  danger  of  crowding  the  organs  downw^ard  as  there  is 
likelihood  of  supporting  them  at  a  higher  level.  Pads  have  a  tendency 
to  exercise  locahzed  pressure,  which,  as  Quincke*  points  out,  may  inter- 
fere with  peristalsis  and,  as  I  have  found  in  some  cases,  rather  serve 
to  prevent  the  organs  from  rising  than  act  as  any  support;  for  it 
is  ob\ious  that  the  isolated  lifting  of  any  one  or  two  structures  is  of 
no  advantage,  and  that  the  support  must  come  wholly  from  the  tissues 
below,  as  occurs  under  normal  conditions.  It  has  been  claimed,  par- 
ticularly for  the  pad.  that  it  is  of  service  in  those  persons  who  are  so 
thin  that  no  binder  exerts  pressure  upon  the  lower  part  of  the  abdomen, 
but  even  in  these  cases  I  have  seen  no  rehef  from  its  use,  and  I  am 
inclined  to  think  that  if  the  plaster  cannot  be  worn,  it  is  desirable  to 
attempt  to  increase  the  w^eight  by  a  thorough  rest-cure  rather  than  to 
attempt  ambulant  treatment. 

Of  late  years  the  so-called  straight-front  corset  has  been  employed 
considerably.  Its  use  was  first  advocated  by  Clyde,  who  devised  a 
binder  into  which  he  introduced  steel  springs  for  the  purpose  of  makiag 
it  exert  more  pressure  upon  and  adapting  it  more  closely  to  the  ab- 
dominal surface.  Later  GaUant  f  studied  the  subject  on  a  large 
cKnical  material  wdth  considerable  care.  He  lays  down  the  following 
niles,  to  which  all  such  corsets  should  conform,  and  which  are  so  ad- 
mirable that  they  leave  nothing  to  be  desired.  Somewhat  abbre- 
viated, they  are  as  follows: 

1.  The  corset  must  conform  to  the  latest  fashion. 

2.  It  must  reach  low  and  fit  snugly  around  the  hips,  stretching  from 
one  anterior  superior  spine  to  the  other. 

3.  The  circumference  must  be  according  to  that  of  the  natural 
waist,  but  the  corset  must  curve  in  well  at  the  sides. 

4.  The  upper  portion  must  accurately  fit  the  thorax,  and  in  front 
ample  room  must  be  provided  for  the  replaced  stomach. 

5.  Below  the  waist  the  corset  must  be  inelastic.  Above  the  waist 
it  must  permit  free  play  to  every  motion  of  the  trunk. 

6.  Hair  pads  must  be  used  over  the  hips  in  thin  women. 

7.  It  must  be  laced  firmly  below. 

*  Qiiincke:   Centralbl.  f.  innere  Med.,  1905,  p.  1067.     . 

t  Gallant:  Jour.  Amer.  Med.  Assoc,  Nov.  7,  1908;  Medical  Record,  No.  27,  1907. 
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8.  The  most  important  condition  of  all.  It  must  be  made,  fitted, 
and  adjusted  with  the  same  care  and  attention  to  detail  as  an  ortho- 
pedic apparatus. 

9.  The  woman  must  be  taught  how  to  put  on  and  wear  these 
corsets.  The  corset  should  be  put  on  with  the  patient  lying  on  the 
back. 

In  properly  selected  cases  and  if  properly  made  this  corset  appears 
to  be  an  ideal  method  of  treatment,  having  the  disadvantage,  however, 
that  it  tends  rather  to  diminish  than  to  increase  the  functional  acti\'ity 
of  the  muscles  of  the  wall  of  the  abdomen.  A  variety  of  other  corsets 
have  been  put  upon  the  market  by  various  manufacturers,  but  as  they 
are  usually  sold  ready-made  or  selected  from  stock  to  fit  the  patient 
as  nearly  as  possible,  they  are  apt  to  be  unsatisfactory. 

Not  every  case  is  suitable  for  the  emplo3rment  of  a  binder.  Among 
the  contraindications  are:  (i)  The  existence  of  any  inflammatory 
lesion  within  the  abdominal  cavity.  Of  these  lesions,  it  has  been  my 
experience  that  chronic  appendicitis  is  the  most  common,  and  in 
several  instances  I  have  discovered  that  I  had  overlooked  this  condi- 
tion, which  had  rendered  futile  mechanical  support.  Under  this  head 
may  also  be  included  (2)  all  forms  of  adhesions  that  prevent  a  free 
play  of  the  abdominal  viscera  one  upon  the  other.  Often,  of  course, 
these  cannot  be  recognized,  but  they  should  be  suspected  in  rebellious 
cases.  (3)  Extrem.e  ptosis  is  also  a  contraindication.  If  the  stomach 
reaches  the  brim  of  the  pelvis ;  if  the  kidney  cannot  be  pushed  upward, 
or  only  so  short  a  distance  that  its  upper  pole  can  still  be  plainly  felt; 
if  the  transverse  colon  lies  upon  the  symphysis — no  benefit  will  be 
derived  from  the  binder,  because  it  merely  compresses  and  does  not 
support  the  abdominal  viscera.  (4)  Another  contraindication  is 
dilatation  of  the  stomach  associated  with  pyloric  or  duodenal  stenosis. 
The  objection  to  the  binder  in  these  cases  is  not  so  much  because  it 
may  do  harm,  but  rather  because  it  cannot  possibly  be  of  any  benefit. 
(5)  In  extremely  thin  persons  whose  abdomens  when  they  are  lying 
on  the  back  are  scaphoid,  no  form  of  binder  is  of  any  service,  and 
merely  compresses,  as  in  cases  of  extreme  ptosis,  and,  indeed,  these 
emaciated  persons  often  have  extreme  ptosis.  Finally  (6)  the  presence 
of  abdominal  neoplasms  is  obviously  a  contraindication.  If  these  con- 
ditions can  be  excluded,  the  binder  may  be  expected  to  give  satis- 
factory results. 

There  is  some  choice  in  the  type  of  binder.  The  Glenard  binder 
is  of  most  service  in  those  persons  whose  abdomens  are  pendulous,  the 
so-called  laparoptosis,  with  a  fair  degree  of  fatty  development.  The 
adhesive  straps  are  also  useful  in  this  condition,  but  particularly  should 
be  selected  for  moderately  thin  persons.  The  lifting  binder  is  adapted 
for  either  the  fat  or  the  moderately  thin  person,  but,  it  seems  to  me, 
works  somewhat  better  for  the  latter,  and  is  not  surpassed  in  effective- 
ness by  Glenard's  binder.  The  corset  is  the  most  useful  for  moderately 
fat  women  or  for  those  who  have  a  pendulous  abdomen  and  a  weak 
back. 
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Next  in  order  of  the  treatment  of  gastroptosis  is  the  improvement 
of  the  general  condition  of  the  patient.  While  the  mechanical  support 
may  be  regarded  as  symptomatic,  and  only  indirectly  as  curative,  the 
improvement  of  nutrition  may,  as  Einhorn  *  has  shown,  in  a  certain 
proportion  of  cases,  reheve  not  only  the  symptoms,  but  also  the 
anatomic  displacement,  and  therefore  may  be  looked  upon  as  distinctly 
curative. t  It  cannot  be  said  that  the  improvement  of  the  nutrition 
of  these  patients  differs  in  any  essential  respect  from  the  improvement 
of  nutrition  of  patients  who  are  emaciated  from  any  other  cause,  except 
that  in  the  other  cases  we  must  direct  our  attention  to  the  causative 
factor,  and  in  splanchnoptosis,  aside  from  the  mechanical  support 
needed  by  ambulant  patients,  this  is  not  necessary. 

In  his  original  paper  Glenard  called  attention  to  the  value  of  the 
Weir  Mitchell  rest-cure  for  this  purpose,  and  it  is  fair  to  say  that  since 
that  method  was  devised,  nothing  superior  to  it  has  been  suggested, 
nor  have  any  additions  been  made  which  seem  to  be  improvements, 
except  that  in  the  milder  cases  strict  isolation  is  not  required.  The 
patient  should  remain  in  bed,  should  be  given  forced  feeding,  daily 
massage,  and,  in  the  extreme  forms  of  emaciation,  the  muscles  should 
be  exercised  by  electricity.  I  beheve  for  this  purpose  that  the  slowly 
interrupted  faradic  current  is  the  most  satisfactory.  It  is  important, 
of  course,  to  keep  the  patient  occupied,  and  so  to  arrange  the  feeding, 
massage,  and  other  procedures  that  the  day  is  fully  occupied  and  she 
has  no  time  to  indulge  in  morbid  reflections  upon  the  seriousness  of 
her  condition.  This  also  has  the  advantage  of  making  prolonged 
visits  from  relatives  and  friends  difficult.  My  best  success  has  been 
with  patients  removed  from  their  homes,  and  this  is  particularly  true 
of  married  women  with  families,  for  invariably  at  their  homes  they  are 
annoyed  with  household  cares.  There  need  be  httle  fear  of  over- 
feeding, for  after  correction  of  any  gastric  disturbance  the  amount  that 
these  patients  can  digest  is  extraordinary,  and  I  have  frequently 
given  them  the  equivalent  of  four  or  five  thousand  calories  per  day 
without  apparently  producing  any  discomfort.  As  a  rule,  it  is  better 
to  give  meals  at  frequent  intervals  in  smaller  quantities, J  than  in 
large  quantities  two  or  three  times  a  day,  and  I  have  adopted  a  dietary 
somewhat  as  follows,  which,  it  should  be  understood,  must  be  adapted 
to  each  particular  individual: 

7  A.  M.     Glass  of  milk  and  some  crackers. 

8.30  A.  M.     Breakfast  consisting,  except  in  the  hyperacid  cases,  of  fruit,  cereal  and  cream, 

and  two  eggs. 
10.30  A.  M.     Milk  and  zwieback. 

I  p.  M.     Dinner,  consisting  of  soup,  meats,  two  vegetables,  salad,  and  light  dessert. 
4  p.  M.     Some  weak  tea  with  cream  and  light  cakes. 
6.30  p.  M.     A  light  supper,  consisting  of  milk-toast,  oyster-stew,  omelet,  or  any  other 

acceptable  food,  followed  by  stewed  fruit. 
9.30  p.  M.     A  glass  of  milk  or  a  cup  of  cocoa  or  a  small  glass  of  cream  with  some  crackers, 

and,  if  desired,  some  dried  fruit,  such  as  figs,  dates,  prunes. 

*  Einhorn:   Berlin,  klin.  Woch.,  1906,  No.  34. 

t  Von  Noorden:  Therapie  der  Gegenwart,  Jan.,  1910. 

tVon  Noorden:   Loc.  cit. 
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Occasionally  it  is  desirable  to  awaken  the  patient  about  3  a.  m. 
for  a  glass  of  hot  milk,  or  it  can  be  kept  by  the  bedside  in  a  thermos 
bottle,  to  be  given  only  if  the  patient  awakens  spontaneously.  The 
other  procedures  can  be  arranged  as  follows: 

9.30  A.  M.     A  cleansing  bath  in  bed. 

3'p.  M.     A  light  general  massage. 

9  p.  M.     An  alcohol  rub.     If  the  skin  is  dr>-,  an  oil  rub  can  be  substituted. 

From  iiA.M.  toiP.M.  the  windows  should  be  opened  and  the  room 
thoroughly  aired,  and  this  may  be  repeated  between  5  and  6  p.  m. 
After  supper  it  is  often  of  advantage  to  amuse  the  patient  by  reading 
or  conversation  until  it  is  time  for  the  luncheon  at  9.30  p.  m.  Visitors 
may  be  admitted  between  5  and  6,  and  the  open  w^indows  prevent  too 
prolonged  a  stay.  Often,  however,  the  patient  prefers  to  doze  during 
this  period.  If  electricity  is  required,  it  may  be  given  for  fifteen 
minutes  some  time  between  11  a.  m.  and  i  p.  m. 

It  is  practically  useless  to  undertake  a  Kmited  rest-cure.  It  should 
be  understood  from  the  beginning  that  it  must  continue  for  at  least 
six  weeks,  and,  preferably,  unless  the  response  is  very  satisfactory, 
for  a  longer  interval.  It  is  desirable  to  weigh  the  patient  at  the  be- 
ginning of  the  cure,  and  then  at  intervals  of  not  less  than  two  weeks, 
and  if  no  gain  occurs  during  the  first  two  weeks,  no  dissatisfaction 
should  be  felt,  because  very  frequently  this  is  a  period  of  adaptation. 

The  management  of  the  ambulant  cases  is  much  more  difficult, 
and  the  results  are,  as  a  rule,  somewhat  slow^er.  For  this  treatment 
only  patients  originally  with  a.  fair  degree  of  nutrition,  in  whom  a 
certain  mechanical  support  can  be  employed,  should  be  selected.  If 
they  continue  their  occupation,  it  is  often  inconvenient  for  them  to 
obtain  luncheon  between  meals,  although  occasionally  it  is  possible 
to  have  a  supply  of  milk  and  a  box  of  crackers  so  that  they  can  take  a 
glass  of  milk  at  ten  and  at  four.  If  this  cannot  be  done,  they  may  be 
given  two  raw  eggs  after  each  meal.  Usually  after  a  little  practice 
there  is  no  difficulty  in  swallowing  them,  and  the  added  nutriment 
apparently  does  -not  disturb  the  appetite.  If  the  eggs  are  not  well 
taken,  2  to  4  drams  of  oKve  oil  after  each  meal  will  supply  a  consider- 
ably larger  number  of  calories ,  and  the  oil  is  of  advantage  in  aiding  to 
overcome  gastric  retention  and  constipation;  or  if  the  taste  of  the  olive 
oil  is  objectional,  sweet  oil  of  almonds  may  be  substituted.  Often  it 
is  of  advantage  to  give  some  bitter  tonic  before  meals,  such  as  nux 
vomica,  gentian,  or  condurango,  and  it  is  important,  if  possible,  that 
the  patient  should  He  in  a  horizontal  position  for  at  least  thirty  minutes 
three  times  a  day  immediately  after  the  principal  meals. 

Treatment  of  gastric  retention — whether  this  be  due,  as  I  believe, 
in  the  majorit}-  of  cases  to  obstruction  resulting  from  a  kink,  or,  as 
is  maintained  by  others,  who  weighed  the  dried  residue  of  the  gastric 
contents,  in  considerable  part  to  atony  of  the  muscular  wall  *  does  not 

*  Schirakauer:  Deut.  med.  Woch.,  No.  35,  1907;  Rosenberg:  Berlin,  klin.  Woch., 
No.  39,  1906. 
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differ  essentially  from  the  treatment  of  retention  in  other  conditions 
of  the  stomach,  and  it  is  therefore  not  necessary  in  this  article  to 
describe  it  in  great  detail.  Aside  from  the  benefit  derived  from  the 
mechanical  and  postural  measures  employed  and  the  modification  of 
the  diet,  there  are  two  measures  which  deserve  consideration.  The 
first  is  the  use  of  oil,  of  which  the  method  of  administration  has  been 
described.  The  second  is  the  employment  of  drugs.  Of  these,  the 
most  efficient  are  strychnin  and  physostigma,  both  of  which  are  highly 
recommended  by  Von  Noorden.  He  also  advises  pilocarpin,  but  I 
have  had  very  little  success  from  its  use,  although  occasionally  it  has 
been  beneficial  in  retention  associated  with  deficient  gastric  secretion. 
Strychnin  may  be  given  in  small  doses,  from  -^  to  4^^  gr.  three  times 
a  day  after  the  chief  meals.  Physostigma  or  eserin  may  be  used  in 
doses  of  Yz~o  g^-  i^  the  same  way.  Lavage,  as  Boas  *  believes,  gives  at 
most  only  temporary  relief. 

Treatment  of  the  secretory  derangements  may  also  be  discussed 
very  briefly.  In  the  majority  of  cases  there  is  hyperchlorhydria,  but 
it  seems  to  be  rather  a  hyperchlorhydria  of  retention  than  of  over- 
secretion.  It  may  be  treated  dietetically  partly  by  ehminating  the 
acid  foods,  the  condiments,  and  those  proteids  which  contain  a  large 
amount  of  extractants ;  partly  by  increasing  the  frequency  of  the  meals 
and  diminishing  the  amount;  and  also  by  neutralization,  the  most 
valuable  alkalis  being  the  bicarbonate  and  carbonate  of  soda,  the 
carbonate  of  calcium,  the  subcarbonate  and  subnitrate  of  bismuth, 
and  the  oxid  and  carbonate  of  magnesia.  These  may  be  combined 
in  various  ways,  one  of  the  salts  of  soda  being  quite  sufficient  in  the 
uncompHcated  cases,  the  bismuth  salts  being  employed  if  there  appears 
to  be  gastric  hyperesthesia  and  the  magnesium  salts  if  there  is  con- 
stipation. Atropin  may  be  employed  to  check  the  gastric  secretion, 
and  in  cases  of  pyloric  spasm  to  aid  in  the  evacuation  of  the  stomach- 
contents.  In  doses  less  than  those  sufficient  to  produce  distinct 
physiologic  effects  it  appears  to  be  of  little  value,  and  the  physiologic 
effects  are,  of  course,  too  unpleasant  to  be  borne  for  any  length  of 
time. 

In  the  rare  cases  of  hypermotility  the  meals  may  be  made  less 
frequent  and  bulkier,  and  small  doses  of  codein  or  morphin,  from  ^4 
to  yV  gr.  of  either,  may  also  be  administered.  As  soon  as  the  hyper- 
motihty  has  been  corrected,  this  should  be  withdrawn. 

Subacidity  requires  the  administration  of  hydrochloric  acid.  This, 
as  Jaworski  has  shown,  should  be  given  before  meals  in  adequate 
doses,  well  diluted  in  from  4  to  8  ounces  of  water.  The  diet  needs 
practically  no  restriction,  the  heavier  proteids  are  well  digested,  and 
the  fruits  and  other  acid  articles  of  food  are  distinctly  indicated. 

Of  the  other  gastric  complications,  the  most  important  are  pain 
or  a  sense  of  weight  or  heaviness  in  the  epigastrium.  This  is  often 
immediately  relieved  by  the  binder.     If  there  is  actual  pain  associated 

*Boas:  "Gesammelte  Beitrage  aus  dem  Gebiete  der  Physiologic,  Pathologic,  und 
Thcrapie." 
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with  tenderness,  however,  it  suggests  very  strongly  the  existence  of 
ulcer.  If  this — and  it  is  rarely  so — can  be  definitely  excluded,  rehef 
may  be  afforded  by  bismuth,  or  in  the  severer  cases  small  doses  of 
cocain  or  beta-eucain.  I  prefer  the  latter,  and  regard  -yo  gr.  as  the 
maximum  permissible  dose,  to  be  used  not  oftener  than  five  times  a 
week.  The  sense  of  spasm  may  be  so  severe  that  it  leads  the  pa- 
tients to  practise  voluntary  vomiting  for  its  relief,  and  in  this  they 
often  become  expert.  If  they  have  been  taught  the  use  of  the 
stomach-tube,  however,  they  may  practise  frequent  lavage.  In  some 
cases  lavage  is  merely  a  vicious  habit,  and  it  is  important  to  discrimi- 
nate between  the  two  types  and  to  avoid  prohibiting  it  if  it  is  really 
necessary. 

Nausea  and  vomiting  may  also  occur  with  varying  frequency. 
If  they  are  not  relieved  by  the  measures  designed  to  overcome  the 
gastroptosis,  and  are  not  due  to  a  distinct  organic  obstruction,  they 
are  probably  the  result  of  secretory  disturbance.  For  temporary 
relief  a  capsule  containing  beta-eucain  and  cerium  oxalate  may  be 
given.  Permanent  rehef  depends  upon  the  elimination  of  the  cause. 
A  case  of  tachycardia  relieved  by  a  binder ,  and  therefore  possibly  due 
to  splanchnoptosis,  has  been  reported  by  Weinstein.*  It  must  be  a 
rare  compHcation. 

In  a  certain  number  of  cases  it  will  be  necessary  to  consider  the 
question  of  operative  interference.  The  indications  for  this  are:  (i) 
failure  of  all  other  measures  and  the  steady  deterioration  of  the  pa- 
tient's condition;  (2)  signs  of  partial  or  complete  obstruction  of  the 
intestinal  tract;  (3)  excessive  retention  of  the  gastric  contents.  The 
first  indication  is  necessarily  more  or  less  vague,  because  it  is  often 
difficult  to  be  certain  either  if  every  reasonable  device  has  been  em- 
ployed, or  if  one  of  those  sudden  and  inexplicable  periods  of  improve- 
ment may  not  be  about  to  occur.  Impairment  of  nutrition,  persistent 
distress,  and  perhaps  an  exaggeration  of  some  of  the  symptoms  of 
splanchnoptosis  may  be  regarded  as  suggesting  the  need  of  surgical 
interference. 

This  is  not  the  proper  place  in  which  to  speak  of  the  type  of  opera- 
tion to  be  employed,  but  I  may  express  my  opinion  as  an  internist  that 
the  varieties  of  displacement  in  splanchnoptosis  are  so  great,  and  the 
chnical  symptoms  that  they  produce  are  so  variable,  that  no  single 
type  of  operation  will  ever  be  applicable  to  all,  or  even  to  a  considerable 
percentage  of  the  cases.  It  has  been  my  feehng  that  each  case  should 
be  most  carefully  studied,  all  available  information  obtained,  and,  if 
possible,  the  exact  nature  of  the  operation  to  be  performed  determined 
before  the  incision  is  made.  I  have  little  faith  in  the  decision,  even 
of  the  most  experienced  surgeon,  during  the  stress  of  the  operation, 
and  I  have  often  felt  that  a  better  knowledge  of  the  conditions  likely 
to  be  found  would  have  rendered  possible  more  rational  measures 
after  the  abdomen  had  been  opened.  The  fault,  I  beheve,  has  been 
partly  with   the  internist,  who  is  often  unwilling  to  commit  himself 

*  Weinstein:  New  York  Med.  Jour.,  Jan.  10,  1907. 
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to  an  exact  diagnosis,  partly  to  the  surgeon,  who  commonly  asserts 
that  he  will  decide  what  ought  to  be  done  after  he  has  seen  the  con- 
dition of  the  parts. 

The  diversity  of  conditions  as  met  in  splanchnoptosis  does  not 
prevent  surgeons  from  devising  routine  operations  for  its  relief,  and 
it  is  perhaps  not  out  of  place  to  say  that  the  various  attempts  to 
elevate  the  stomach  do  not  seem  to  me  reasonable,  and  that  therefore 
its  drainage  must  be  promoted  either  by  enlarging  the  pyloric  opening 
or  by  performing  a  gastro-enterostomy.  It  must  be  remembered 
that  these  are  not  trifling  operations,  and  in  many  cases  are  followed 
by  sequels  often  difficult  or  impossible  to  correct,  the  most  important 
being  the  various  degrees  and  kinds  of  vicious  circle  that  result  from 
adhesions.  I  have  referred  a  number  of  cases  to  the  surgeons  for 
operation,  and  in  fourteen  of  which  I  have  records  two  died — one 
of  uremia  and  one  as  a  result  of  uncontrollable  vomiting  due  to  ob- 
struction; two  have  been  completely  relieved  for  a  period  of  four 
and  three  years ;  one,  a  pyloroplasty,  was  entirely  successful  up  to 
the  time,  three  years  after  the  operation,  when  I  last  heard  of  the 
patient.  The  others  had  more  or  less  discomfort  following  the  opera- 
tion, which  in  a  few  has  disappeared  in  the  course  of  time.  Three 
have  required  secondary  operations  to  relieve  adhesions,  one  of  these 
three  patients  requiring  sLx  operations  altogether  of  this  nature. 

My  present  attitude  is  that  operative  interference  should  not  be 
undertaken  lightly,  and  that  the  operation  should  be  performed  only 
by  a  thoroughly  competent  surgeon  after  consideration  of  the  problems 
presented  in  the  light  of  the  information  obtained  by  the  clinician. 

Ptosis  of  the  small  intestines  apparently  gives  no  detinite  symptoms. 
Obstruction  rarely  occurs  from  kink  in  this  part  of  the  bowel,  at 
least  it  has  not  hitherto  been  recognized,  nor  do  the  x-ray  pictures 
indicate  any  marked  retention  of  the  bismuth. 

The  ptoses  of  the  colon  have  in  recent  years  attracted  considerable 
attention,  and  it  is  now  recognized  that  they  are  responsible  for  many 
of  the  most  serious  symptoms,  and  particularly  for  the  frequent  con- 
stipation. Under  normal  conditions  the  contents  of  the  ileum  pass 
into  the  cecum,  where  they  remain  for  considerable  time,  each  new 
portion  passing  to  the  center  of  the  mass  and  being  gradually  inspissated 
through  the  absorption  of  the  fluid  contents  by  the  rich  plexus  of 
lymphatics  in  this  portion  of  the  bowel.*  Apparently  if  any  con- 
siderable quantity  escapes  into  the  transverse  colon,  it  is  returned  to 
the  ascending  colon  by  the  reverse  peristalsis  that  Cannon  has  demon- 
strated. When  finally  it  begins  to  pass  over,  it  does  so  with  consider- 
able rapidity  until  it  reaches  the  descending  colon,  where  it  accumu- 
lates in  the  sigmoid  flexure  and  remains  there,  gradually  hardening, 
until  it  reaches  the  rectum,  when  expulsive  peristalsis  is  set  up  and  it 
is  discharged.  It  appears  that  the  hepatic  and  splenic  flexures  act 
to  a  certain  extent  normally  as  valves  separating  this  portion  of  the 
bowel  into  three  parts,  of  which  the  first,  or  ascending  colon,  is  usu- 

*  Easier:  Archiv  f.  die  gesammte  Physiologie,  cxxviii,  251. 
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ally  full,  the  second,  or  transverse  colon,  is  usually  empty,  and  the 
third,  or  descending  colon  and  sigmoid  flexure,  contains  a  variable 
quantity  of  feces.*  If,  however,  as  a  result  of  ptosis,  the  valve-like 
action  of  the  flexures,  particularly  the  splenic,  becomes  exaggerated, 
an  accumulation  may  form  in  the  transverse  colon  that  can  be  felt 
as  a  cylindric  mass,  usually  lying  below  the  determined  position  of 
the  greater  curvature  of  the  stomach.  It  moves  freely  and  is  rarely 
tender  to  touch.  Possibly,  as  Glenard  supposed,  its  weight  acts  as  a 
drag,  tending  to  pull  the  stomach  lower,  and  thus  to  cause  the  colon 
to  descend,  accentuating  the  kink  at  the  splenic  flexure.  Moreover,  the 
existence  of  the  kink  gives  rise  in  part  to  the  constipation  from  wliich 
these  patients  suffer.  It  may  therefore  be  concluded  that  the  festoon- 
ing of  the  transverse  colon  is  one  of  the  mechanical  factors  hindering 
the  onward  movement  of  the  contents  of  the  intestinal  tract.  The 
second  factor  is  usually  found  in  the  sigmoid  flexure.  In  many  cases 
this  appears  to  be  of  excessive  size.  Whether  this  is  due  merely  to 
the  fact  that  it  compensates  for  a  possible  shortening  of  some  of  the 
other  segments  of  the  colon  has  not  been  determined  by  measure- 
ment, but  much  attention  has  been  paid  to  the  various  positions  that 
this  elongated  portion  of  the  colon  may  assume.  As  a  rule,  it  is  shown 
either  by  dissection  or  by  the  x-ray  to  assume  so  contorted  a  posi- 
tion that  it  seems  almost  impossible  that  it  should  still  act  as  an  effi- 
cient channel  for  the  feces.f  The  symptoms  produced  by  these 
displacements  of  the  colon  are  constipation,  which  may  be  the  only 
one;  a  sense  of  vague  but  persistent  and  often  disabling  discomfort 
in  the  lower  part  of  the  abdomen;  and  attacks  of  acute  pain,  sometimes 
associated  with  transient  diarrhea.  These,  as  Klose,J  Lardennois,§ 
and  Hausmann||  have  shown,  are  apparently  due  most  often  to  ptosis 
and  motihty  of  the  cecum  (ceecum  mobile).  The  symptoms  may 
resemble  those  of  chronic  appendicitis.  Enterostenosis  is  common,, 
and  the  contracted  portions  of  the  colon  may  often  be  felt,  particularly 
in  the  iliac  regions.  Fecal  tumors  are  often  formed,  the  usual  seats, 
in  order  of  frequency,  being  the  sigmoid  flexure,  the  cecum,  the  de- 
scending colon,  and  the  transverse  colon. 

The  treatment  of  the  constipation  is  one  of  the  most  difficult  and 
unsatisfactory  problems  that  the  physician  is  compelled  to  undertake. 
It  may  be  divided  into  general  measures,  laxatives,  and  enemata. 

Of  the  general  measures,  those  advocated  for  all  forms  of  chronic 
constipation  may  be  employed.  The  formation  of  habit,  active 
exercises  that  involve  the  abdominal  muscles,  some  modification  of 
the  diet,  such  as  the  use  of  fruits  at  bedtime,  or  the  drinking  of  water 
before  breakfast  are  of  value,  but  it  must  be  noted  that  the  bulky 
anti-constipation  diet  of  Von  Noorden  is  not  adapted  to  these  patients. 

*  Roith:   Beitrage  zur  klin.  Chirurgie,  liv,  374;   Mittheilungen  aus  den  Grenzgebiete 
der  Medizin  und  der  Chirurgie,  xix,  1908;   Anatomische  Hefte,  xx,  1902. 
t  Tuttle:  New  York  Med.  Jour.,  No.  14,  1908. 
J  Klose:  Beitrage  zur  klin.  Chir.,  Ixiii,  711. 
§  Lardennois:  La  Presse  medicale,  No.  45,  1910. 
II  Hausmann:  Loc.  cit. 
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Of  the  laxatives,  there  are  many  varieties,  and  it  is  reasonably 
certain  that  any  patient  suffering  from  this  disorder  will,  in  the  course 
of  time,  try  them  all.  For  habitual  use  cascara,  senna,  and  rhubarb 
seem  to  be  the  most  efficient  of  the  vegetable  forms.  Sufficient  doses 
must  be  employed  to  secure  a  satisfactory  movement.  It  is  essential 
to  avoid  purgation,  and  it  is  desirable  to  reduce  the  dose  steadily  if 
this  is  at  all  possible.  Of  the  saline  laxatives,  the  simplest  is  common 
salt,  taken  either  dissolved  in  a  glass  of  water  before  breakfast  or  in 
the  form  of  some  of  the  natural  sodium  chlorid  waters.  In  a  very 
small  proportion  of  cases  it  is  remarkably  effective.  In  the  majority 
it  is  useless.  Of  the  natural  saline  waters,  those  which  contain  mixtures 
of  magnesium  sulphate  appear  to  be  the  best.  As  in  the  use  of  other 
laxatives,  the  dose  should  be  no  larger  than  necessary  to  secure  a 
satisfactory  movement,  and  should,  if  possible,  be  steadily  reduced. 
There  appears  to  be  little  choice  among  the  various  laxative  salts. 
Magnesium  sulphate,  given  in  the  following  manner,  I  have  often 
found  satisfactory.  One  or  two  teaspoonfuls  are  dissolved  in  the  same 
quantity  of  water,  as  hot  as  it  can  be  swallowed.  This  is  taken  at 
one  draft,  followed  by  about  half  a  glass  of  cooled,  not  ice-cold  water. 
It  should  be  taken  upon  arising  in  the  morning.  Each  day  usually 
it  is  possible  to  reduce  the  dose  slightly  until  the  daily  quantity  of 
half  a  dram  or  even  less  is  sufficient.  It  will  usually  serve  for  one  or 
two  months,  and  then  it  will  be  found  necessary  slowly  to  increase 
the  dose,  or  preferably  to  discontinue  the  saline  and  resort  for  a  time 
to  a  vegetable  laxative.  Phosphate  of  soda  may  be  administered  in 
the  same  way.  Magnesium  oxid  and  magnesium  carbonate  may  be 
^aken  in  powder  form  in  doses  of  from  5  to  10  grains  after  each  meal 
or  20  or  30  grains  at  bedtime.  Wholly  to  be  avoided  are  phenol- 
phthalein,  which,  as  Abel  has  shown,  acts  only  upon  the  small  intes- 
tines, and  agar-agar,  which  is  a  mechanical  laxative  and  acts  chiefly  by 
partially  obstructing  the  bowel  and  therefore  stimulating  peristalsis. 
It  can  only  do  harm.*  Of  course,  all  the  mercurial  preparations  are 
contraindicated  as  habitual  laxatives. 

Assuming  that  the  obstruction  is  chiefly  or  wholly  in  the  large 
bowel,  it  would  seem  that  enemata  should,  of  all  laxative  measures, 
act  most  directly  and  efficiently  upon  this  part  of  the  intestinal  tract. 
The  daily  enema  habit  has  gained  little  vogue  in  America,  although  in 
Europe  it  is  not  uncommon.  Various  substances  that  may  be  used  are 
plain  water,  physiologic  salt  solution,  soap  and  water,  and  various 
combinations  which  contain,  as  a  rule,  magnesium  sulphate,  glycerin, 
and  water.  In  addition  to  these,  the  oil  enema  introduced  by  Kuss- 
maul  is  of  advantage,  and  in  certain  cases  suppositories  suffice.  For 
daily  use  plain  water  is  probably  the  most  satisfactory.  Fairly  large 
quantities  may  be  used, — from  a  pint  to  several  quarts, — although  it  is 
undesirable  to  employ  the  latter  amount  as  a  single  injection.  If  the 
smaller  quantity  suffices,  it  is  usually  preferable,  although  some  au- 
thorities recommend  a  thorough  washing  of  the  colon  for  the  purpose  of 

*  Mangelsdorf:  Therapeutische  Monatshefte,  May,  1908. 
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avoiding  intestinal  auto-intoxication,  and  there  seems  to  be  little  doubt 
that  in  some  cases  such  obscure  symptoms  as  headache  and  mental 
depression  are  relieved  at  least  temporarily  by  this  measure.  Physio- 
logic salt  solution  is  equally  efl&cient,  but  possibly  not  quite  as  stimulat- 
ing to  the  bowel.  There  is  no  absolute  certainty  upon  this  point. 
The  solution  of  a  small  amoimt  of  soap  in  the  water  appears  to  be 
innocuous  and  to  promote  the  evacuation  of  feces.  The  so-called 
compound  enema  of  glycerin,  magnesium  sulphate,  and  water  is  to 
be  used  only  occasionally  when  there  is  severe  constipation. 

Much  was  expected  from  the  oil  enema  when  it  was  first  introduced, 
and  it  was  supposed  that  at  last  we  had  at  our  command  a  method 
of  overcoming  habitual  constipation,  but  subsequent  experience  has 
shown  that  the  results  are  often  temporary.  From  8  ounces  to  a  pint 
of  oil  should  be  employed.  It  should  be  warmed  to  a  temperature 
of  ioo°  to  105°  F.,  introduced  slowly,  and  retained  as  long  as  possible. 
Often  the  effect  persists  for  several  days,  and  therefore  it  is  not  neces- 
sary to  employ  the  injections  more  than  two  or  three  times  a  week. 
There  are  no  definite  indications,  but  the  oil  is  most  useful  if  there  is 
fecal  impaction;  if  scybala  occur  in  the  bowel  movements,  or  are  found 
after  an  experimental  injection  of  oil,  and  particularly  if  there  is 
mucus.  Indeed,  the  attacks  of  mucous  enteritis  which  occasionally 
occur  in  coloptosis  as  well  as  in  other  conditions  are  most  effectually 
treated  with  the  oil  injections,  followed,  if  necessary,  at  an  interval  of 
some  hours,  by  lavage  of  the  colon  with  physiologic  saline  solution. 

Of  the  suppositories,  only  the  glycerin  and  glutoid  suppositories 
need  be  considered.  The  former  is  fairly  efficient,  and  some  patients 
employ  it  frequently  or  even  daily.  It  is  apparently  harmless  and  may 
be  used  without  hesitation.  The  glutoid  suppositories  are  too  mild 
to  be  of  much  value,  and  are  only  to  be  used  if  they  prove  adequate. 

There  is  considerable  dispute  as  to  the  value  of  massage.  Some 
authorities,  including  Boas,  consider  it  injurious,  and  others  *  contend 
that  it  is  of  great  value.  The  Swedish  experts  are  in  the  habit  of 
claiming  that  they  can  cure  these  forms  of  chronic  constipation  either 
by  stimulating  the  peristaltic  action  or  by  actually  in  part  replacing 
the  intestines.  My  personal  experience  has  been  unsatisfactory,  sev- 
eral of  my  patients  having  been  in  the  hands  of  competent  operators 
for  considerable  periods  of  time  without  any  or  only  temporary  bene- 
fit. It  scarcely  need  be  said  that  the  various  methods  employed, 
chiefly  by  irregular  practitioners,  for  the  purpose  of  dilating  the 
sphincters  or  applying  electricity  to  the  rectum  are  of  no  value. 

Ptosis  of  the  liver  rarely  gives  rise  to  any  symptoms  unless  obstruc- 
tion of  the  bile-ducts  occurs.  To  this  reference  has  already  been  made. 
The  treatment  consists  in  putting  the  patient  absolutely  at  rest  and 
waiting  until  the  attack  subsides.  There  seems  to  be  httle  advantage 
in  any  attempt  to  replace  the  liver.  The  repetition  of  the  attacks 
may  be  prevented  by  suitable  mechanical  support. 

Of  the  operations  that  have  been  devised  to  replace  the  liver  Uttle 

*  Predescu:  Abs.  Archiv  f.  Verdauung.,  1909,  xv,  653. 
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need  be  said.  Perihepatitis  may  become  a  serious  condition,  and 
should  not  be  produced  artificially,  and  none  of  the  other  measures 
appear  to  be  of  the  least  efficiency. 

Ptosis  of  the  kidney  is,  as  the  statistics  quoted 'in  the  early  part 
of  the  article  have  shown,  a  very  common  condition.  Indeed,  Lenn- 
hoff  believes  that  a  palpable  kidney  is  normal  in  certain  types.  A  con- 
siderable number  of  obscure  symptoms  have  been  ascribed  to  it,  par- 
ticularly pain  or  a  dragging  sensation  in  the  flanks.  Actually  the  only 
definite  symptom  is  the  Dietl  crisis.  It  may  be  recognized  by  swell- 
ing .and  tenderness  of  the  affected  kidney,  intense  local  pain,  possibly 
some  fever,  and  hematuria.  The  treatment  consists  in  keeping  the 
patient  at  absolute  rest  flat  upon  the  back  until  the  symptoms  subside. 
Gentle  and  cautious  attempts  may  be  made  to  push  the  kidney  upward. 
Anodynes  may  be  necessary  to  relieve  the  pain.  The  diet  should  be 
restricted  and  of  the  lightest  character.  Recurrence  may  be  rendered 
unHkely  by  a  weU-fitting  binder  or  corset,  possibly  reinforced  by  a  pad, 
although  I  have  never  found  this  necessary.  Regarding  the  various 
surgical  measures  that  have  been  employed  so  extensively  upon 
ptosed  kidneys,  particularly  the  various  forms  of  nephrorrhaphy,  I 
am  wholly  in  accord  with  Stiller,  who  condemns  them  unqualifiedly 
unless  there  are  distinct  signs  of  local  disturbance  in  the  affected 
kidney.  He  calls  attention  to  the  frequency  with  which,  after  these 
operations,  the  symptoms  of  pain,  weight,  etc.,  still  persist,  or  even  are 
transferred  to  the  opposite  side,  and  I  have  observed  the  same  thing 
in  several  cases.  The  operation  never  produces,  in  my  experience, 
any  distinct  improvement  in  nutrition,  and  whatever  effect  it  may 
have,  I  beUeve  to  be  wholly  psychic. 
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By  John  H.  Gibbon,  M.D. 

No  one  knows  better  than  the  surgeon  himself  that  operative  treat- 
ment is  not  indicated  in  every  case  of  visceral  ptosis,  or  that  in  cer- 
tain cases  far  better  results  are  obtained  by  hygienic  and  mechanical 
treatment.  As  a  rule,  the  best  surgical  results  are  obtained  when  a 
marked  ptosis  involves  but  one  or  two  viscera,  and  the  poorest  results 
when  a  general  enteroptosis  is  present.  This  can,  no  doubt,  be  ex- 
plained on  the  ground  that  the  condition  in  the  latter  cases  is  largely 
the  result  of  faulty  development,  and  no  amount  of  surgery  can  correct 
the  structural  changes.  On  the  other  hand,  when  a  single  organ  is 
displaced,  such  as  the  kidney,  no  such  structural  malformation  is 
present,  and  the  replacement  and  fixation  of  the  ptosed  viscus  give  a 
good  result. 

There  can  be  Httle  doubt  that  a  few  years  ago  too  ready  resort  to 
operative  measures  in  visceral  ptosis  was  the  practice  of  surgeons. 
Time  and  study  have  shown  us  that  the  symptoms  which  we  supposed 
were  due  to  a  slightly  movable  kidney  were,  in  reality,  the  result  of  a 
lesion  in  some  neighboring  organ,  such  as  the  appendix,  gall-bladder,  or 
stomach.  It  is  an  error  to  attribute  to  a  shghtly  movable  and  easily 
palpable  kidney,  producing  no  distinct  urinary  symptoms,  a  whole 
line  of  nervous  and  gastric  symptoms,  and  yet  until  recent  years  this 
was  an  error  frequently  made,  and  followed  by  the  greater  one  of 
attempting  to  cure  the  patient  by  a  nephropexy.  Simply  because  a 
woman  or  a  man  has  an  easily  palpable  kidney  we  must  not  ascribe 
all  the  symptoms  of  which  the  patient  may  complain  to  this  condition, 
even  if  we  are  unable  to  find  their  real  cause.  Another  mistake  we 
too  often  make  is  that  of  telling  a  nervous  patient  that  the  kidney  is 
movable  or  displaced,  for  immediately  his  interest  becomes  focused  on 
this  point,  and  it  becomes  a  difficult  task  to  persuade  him  that  opera- 
tion is  not  indicated.  Moreover,  the  internist  should  not  recommend 
operation  in  these  cases  without  first  conferring  with  the  surgeon, 
because  if  the  latter  should  find  that  operation  was  not  indicated,  both 
are  placed  in  an  embarrassing  position.  The  idea  is  entirely  too  prev- 
alent among  the  laity,  as  well  as  the  profession,  that  the  surgeon  should 
not  be  consulted  until  every  one's  mind  is  fully  made  up  that  operation 
is  necessary.  Any  surgeon  operating  upon  these  cases  of  visceroptosis 
simply  because  the  physician  and  the  patient  are  tired  of  one  another, 
and  because  "every  medicine  has  been  tried,"  is  sure  to  do  useless  and 
harmful  surgery  and  bring  discredit  upon  himself  and  surgery.  Each 
case  should  be  carefully  considered  by  both  internist  and  surgeon,  and 
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treated  as  an  individual  case,  because  in  no  condition  is  it  more  difficult 
to  lay  down  iron-clad  rules  of  practice.  There  are  already  too  many 
patients  walking  about  with  "fixed"  kidneys,  with  "plicated"  stom- 
achs, and  with  resected  or  "side-tracked"  colons,  who  are  as  miserable, 
or  more  so,  than  before  their  operations,  and  all  because  their  case 
was  one  of  general  enteroptosis,  or  because  the  real  lesion  causing  their 
symptoms  has  been  overlooked.  On  the  other  hand,  it  must  be  said 
that  many  miserable  and  ill  women  have  been  restored  to  perfect 
health  by  a  properly  performed  nephropexy,  gastropexy,  gastro-en- 
terostomy,  or  colon  resection.  Our  endeavor,  therefore,  should  be  to 
learn  not  only  how  to  perform  the  steps  of  these  operations  with  neat- 
ness and  accuracy,  but  how  to  select  the  cases  that  really  require 
operation  and  how  to  avoid  those  which  will  not  only  not  be  helped, 
but  often  made  worse;  and  this  selection,  or  rather  this  good  surgical 
judgment,  can  only  come  by  reading  with  an  open  mind  what  has  been 
accompUshed  by  the  painstaking  internist,  neurologist,  and  ortho- 
pedist. 

Those  cases  of  general  visceroptosis  in  which  practically  all  the 
abdominal  viscera  are  displaced,  and  which  are,  as  a  rule,  the  result  of 
some  congenital  or  acquired  malformation  of  the  skeleton,  had  best 
be  treated  by  the  means  already  outhned  in  the  preceding  sections; 
and  the  surgeon  had  better  confine  himself  to  those  cases  in  which  the 
symptoms  can  be  definitely  traced  to  one,  or  possibly  two,  markedly 
displaced  organs. 

Nephroptosis. — Having  discovered  that  a  kidney  is  "freely  mov- 
able" or  "floating,"  the  surgeon's  duty  is  not  to  apprise  the  patient  at 
once  of  the  fact,  but  to  continue  his  investigation  in  order  to  discover 
whether  or  not  its  condition  is  responsible  for  the  patient's  symptoms; 
and  unless  distinct  symptoms  referable  to  the  kidney  are  present,  such 
as  localized  pain  and  tenderness,  attacks  of  sharp  pain  simulating 
kidney  colic,  intermittent  hematuria,  and  Dietl's  crises,  only  the 
mechanical  and  medicinal  treatment,  already  admirably  outlined, 
should  be  advised.  If,  on  the  contrary,  these  definite  renal  symptoms 
are  present  and  are  not  relieved  by  other  forms  of  treatment,  then  the 
surgeon  should  consider  the  advisability  of  performing  the  operation 
of  nephropexy.  The  most  positive  indication  for  operative  inter- 
ference is  the  repetition  of  the  sharp  attacks  of  pain  due  to  kinking  or 
compression  of  the  ureter,  accompanied  by  evidences  of  acute  hydro- 
nephrosis, and  suddenly  relieved  by  the  passage  of  large  quantities  of 
urine.  It  must  be  remembered  in  this  connection  that  it  is  not  always 
the  most  movable  kidney  which  presents  these  symptoms,  and,  fur- 
thermore, that  a  few  of  these  patients  even  are  entirely  reheved  by  the 
proper  mechanical  support.  When  the  condition  is  complicated  by  a 
general  visceroptosis,  relief  only  of  the  urinary  symptoms  should  be 
promised  through  operation.  When  the  kidney  is  the  only  organ  in- 
volved in  the  displacement,  and  when  the  distinct  renal  symptoms 
just  mentioned  are  present,  the  results  obtained  from  a  properly  per- 
formed nephropexy  are  most  gratifying,  converting  a  more  or  less 
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confirmed  invalid  into  a  normal  being  capable  of  enjoying  life.  The 
failures,  and  worse  than  failures,  come  when  the  operation  is  performed 
in  the  absence  of  the  indications  just  enumerated. 

The  operations  which  have  been  devised  and  practised  for  the 
fixation  of  the  kidney  are  far  too  numerous  to  even  mention  in  a  work 
of  this  kind.  The  operations  practised  to-day  are  the  result  of  a 
gradual  evolution.  At  first,  about  1881,  the  operation  consisted  in 
simply  fixing  the  fatty  capsule  to  the  wound  in  the  abdominal  wall, 
and  was  followed,  commonly,  by  a  recurrence  of  the  trouble.  Next 
Reidel,  Tuffier,  and  others  ad\ised  the  removal  of  the  fatty  capsule 
and  the  stripping  of  the  true  capsule.  Later,  sutures  v/ere  passed 
through  the  kidney  substance  for  the  purpose  of  anchoring  the  organ, 
and,  still  later,  Jaboulay,  Senn,  and  others  devised  the  plan  of  sus- 
pending the  kidney  in  hammocks  of  iodoform  gauze  passed  around 
each  pole  and  allowed  to  remain  for  sufficient  time  to  produce  ad- 
hesions. This  method  is  eft'ectual,  but  painful  and  slow.  Penrose 
improved  upon  it  by  passing  rubber  tubes  around  the  kidney,  which 
were  easily  removed  and  just  as  efi'ectual  as  the  gauze.  Robert  Morris 
and  Edebohls  then  advised  the  operation  of  dissecting  up  a  flap  of  the 
kidney  capsule  and  fixing  it  between  the  edges  of  the  spHt  muscles. 
Harris,  of  Chicago,  in  performing  nephropexy  was  the  first  to  take  into 
account  the  loose  pocket  of  the  peritoneum  into  which  the  kidney  falls, 
and  practises  the  obhteration  of  this  pouch  by  carefully  suturing  to  the 
posterior  wall  the  two  layers  of  the  mesocolon  which  have  become 
loosened  from  their  normal  attachments  and  permit  the  colon  to  de- 
scend far  beyond  its  normal  hmits.  This  operation  marked  a  distinct 
improvement  over  previous  methods.  The  obhteration  of  the  peri- 
toneal pouch  and  the  tLxation  of  the  colon  are  followed  by  one  of  the 
various  operations  for  the  fixation  of  the  kidney  itself. 

As  said  before,  the  methods  of  performing  nephropexy  are  too 
numerous  to  be  detailed  here,  and  I  shall  describe  only  my  own  prac- 
tice in  these  cases,  and  lay  down  a  few  general  principles. 

The  kidney  is  exposed,  the  greater  part  of  the  fatty  capsule  re- 
moved, and  the  suggestion  of  Harris  then  followed.  My  own  custom 
is  now  to  dissect  up  a  flap  of  the  kidney  capsule,  the  two  ends  of  which 
remain  attached  to  the  two  poles  of  the  kidney,  and  this  flap  is  dra\\Ti 
out  and  the  edges  of  the  divided  muscles  closed  under  it.  I  have 
termed  this  the  "flat-iron  operation,"  as  the  flap  when  loosened  stands 
out  exactly  as  the  handle  of  an  ordinary  flat-iron.  It  has  recommended 
itself  to  me  for  the  following  reasons:  It  leaves  an  exposed  area  of 
kidney  substance  which  must  become  adherent  to  the  wound  in  the 
posterior  abdominal  wall;  the  wound  is  closed  without  drainage  and 
the  convalescence  is  short ;  the  flap  does  not  tend  to  tear  away  from  the 
kidney;  no  sutures  are  passed  through  the  kidney  substance;  and  it 
would  seem  impossible  for  a  kidney  so  anchored  to  again  become  loose. 
I  first  did  this  operation  in  November,  1Q05,  and  have  used  it  with 
satisfaction  in  every  case  operated  upon  since  then.  The  first  patient, 
a  woman  whose  left  kidney  descended  into  the  ihac  fossa  and  gave  rise 
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to  frequent  attacks  of  obstruction  of  the  ureter,  has  ridden  horseback 
regularly  since  her  operation,  the  kidney  remaining  absolutely  sta- 
tionary and  the  patient  free  from  all  urinary  symptoms.  The  ac- 
companying illustration  (Fig.  34)  shows  the  style  of  the  flap,  which  is 
the  only  original  point  in  the  operation. 

In  all  operations  for  fixation  of  the  kidney  I  beheve  it  is  important 
not  to  try  to  fix  the  kidney  too  high,  not  to  pass  sutures,  even  absorb- 
able ones,  through  the  kidney  substance,  to  employ  one  of  the  methods 
of  operation  which  allows  immediate  and  complete  closure  of  the 
wound,  to  obhterate  the  peritoneal  pouch  into  which  the  kidney  falls 
by  sewing  the  colon  to  the  posterior  abdominal  wall,  and  to  free  at  least 
a  part  of  the  kidney  of  its  capsule.  It  must  be  remembered  that  when 
other  viscera  are  involved  in  the  ptosis,  a  non-surgical  form  of  treatment 
should  be  carried  out  after  the  kidney  has  been  fixed  by  operation. 


Fig.  34. — a,  Posterior  view  of  kidney,  with  outline  of  flap  to  lift  up  indicated  by  the 
dotted  line;  b,  the  flap  dissected  up  and  ready  to  be  drawn  up  and  fixed  between  the 
edges  of  the  muscles. 

Gastroptosis. — Next  to  nephroptosis,  gastroptosis  is  the  most 
common  form  of  visceral  displacement  which  may  require  surgical 
interference,  but  here  again  the  same  general  rule  already  laid  down  for 
nephropexy  must  apply,  namely,  that  operation  is  called  for  only  when, 
because  of  its  displacement,  the  stomach  fails  to  perform  its  function, 
and  this  only  after  the  mechanical,  dietetic,  and  medicinal  measures 
have  failed.  Much  useless  and  harmful  surgery  has  been  done  in  this 
field,  but  we  are  now  able,  through  experience,  to  select  the  cases  which 
should  be  submitted  to  operation,  and  they  are  rarer  than  was  at  one 
time  supposed.  I  think  it  may  be  definitely  said  that  so  long  as  the 
myotility  of  the  stomach  is  maintained,  that  is,  that  it  is  capable  of 
emptying  itself  in  a  reasonable  time,  no  operation  should  be  done. 
The  question  of  operation  should  be  decided  more  by  the  degree  of 
interference  with  function  than  by  the  degree  of  ptosis.     The  radiolo- 


SURGICAL   TREATMENT   OF   VISCEROPTOSIS  605 

gists  have  shown  us  not  only  that  the  normal  position  of  the  stomach 
in  the  erect  posture  was  not  what  it  was  formerly  supposed  to  be,  but 
also  that  e\'en  when  it  falls  far  below  what  may  now  be  considered  its 
normal  position  it  may  still  perform  its  function  in  quite  a  satisfactory 
manner,  emptying  itself  in  a  reasonable  time.  Except  in  injuries  of 
bone  and  the  location  of  foreign  bodies  the  a:-ray  has  been  of  more 
help  in  the  diagnosis  of  lesions  of  the  stomach  and  intestines  than  in 
any  other  of  its  various  fields  of  usefulness.  No  operation  for  gas- 
troptosis  should  be  done  until  the  location  of  the  stomach  in  the  erect 
posture  and  its  abihty  to  empty  itself  have  been  accurately  determined 
by  this  excellent  means.  The  information  thus  obtained  is  worth 
more  to  the  surgeon  than  that  gained  by  all  the  other  methods.  In 
this  connection  it  should  be  said,  for  the  benefit  of  those  unaccustomed 
to  interpret  x-ray  plates,  that  what  may  appear  to  them  as  a  most 
unusual  and  distorted  arrangement  of  gastric  relations  may,  as  a 
matter  of  fact,  be  quite  within  the  category  of  normal.  It  is  a  mis- 
take to  confine  our  :r-ray  investigations  simply  to  the  location  of  the 
stomach,  for  it  is  even  more  important  to  know  how  long  it  takes  the 
stomach  to  empty  itself.  It  must  appear  evident  to  the  most  casual 
thinker  that  when  gastroptosis  is  accompanied  by  a  hepatoptosis  and 
a  general  displacement  of  the  other  abdominal  viscera,  no  amount  of 
plastic  work  on  the  stomach  or  its  attachments  will  permanently 
correct  its  malposition.  The  only  warrant  for  operation  in  such  a  case 
would  be  the  presence  of  definite  gastric  symptoms,  due  to  the  in- 
ability of  the  stomach,  because  of  its  position,  to  perform  its  function 
promptly.  In  such  patients  the  stomach  will  be  found  dilated  and 
h^-pertrophied,  and  the  symptoms  are  practically  those  of  pyloric 
obstruction.  Under  such  circumstances  I  am  convinced  that  surgery 
can  accomphsh  a  great  deal,  for  I  have  operated  upon  a  number  of 
such  patients  with  most  satisfactory  results,  both  from  their  point  of 
view  as  well  as  from  my  own.  The  operation  in  these  cases  should  be 
a  posterior  gastro-enterostomy,  and  nothing  else,  unless  it  be  the 
occlusion  of  the  pyloric  orifice.  I  make  this  positive  statement  be- 
cause I  am  satisfied  that  when  all  the  \iscera  are  more  or  less  involved 
in  the  ptosis,  any  form  of  plastic  operation  performed  on  the  stomach 
or  on  its  elongated  attachments  will  not  hold  for  any  length  of  time, 
and  hence  that  it  is  far-  better  to  drain  the  stomach  in  the  position 
where  it  is  found,  has  been  for  years,  and  where,  in  all  hkelihood,  it 
will  remain  as  long  as  the  patient  lives. 

When  the  stomach  alone  is  involved  in  the  displacement,  or  prin- 
cipally involved,  one  of  the  various  forms  of  operation  directed  toward 
the  correction  of  the  displacement  may  be  employed.  Such  opera- 
tions are  of  two  types — that  which  involves  the  shortening  of  the 
normal  supports  of  the  stomach,  and  that  which  aims  to  give  new 
attachments  to  surrounding  structures,  such  as  the  abdominal  wall. 
The  former  operations  are  by  far  the  most  rational  and  have  given  the 
best  results. 

Duret,  in  1896,  first  suggested  and  practised  the  operation  of  attach- 
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ing  the  pylorus  and  lesser  curvature  of  the  stomach  to  the  abdominai 
wall,  in  the  hope  of  thus  supporting  it  in  its  proper  position  (Fig.  35). 
This  method  has  the  strong  objection  of  interfering  with  the  normal 
movements  of  the  stomach  during  digestion,  and  we  all  know  the 
distressing  symptoms  wliich  may  be  produced  by  gastric  adhesions. 

The  operation  of  Rovsing  (Fig.  36) ,  although  performed  by  him  suc- 
cessfully in  a  number  of  cases,  does  not  commend  itself  to  me,  for  the 
reasons  just  mentioned  in  connection  with  the  Duret  operation.  In  this 
operation  the  anterior  gastric  wall  is  attached  to  the  abdominal  wall 
by  silk  sutures  passed  through  the  entire  thickness  of  the  abdominal 
wall  and  tied  over  a  glass  rod.  This  method  of  suture  has  the  distinct 
objection  of  being  crude. 

Coffey,  in  1902,  recommended  the  restoration  and  support  of  the 
stomach  by  attaching  the  gastrocolic  omentum  to  the  abdominal  wall. 
This  operation  to  my  mind  has  the  objection  of  fixing  the  organ  in  such 
a  manner  as  to  interfere  with  its  motility.  This  operation  is  a  distinct 
improvement  over  that  of  the  two  just  mentioned,  and  has  been 
employed  a  number  of  times  by  American  surgeons  (Figs.  37  and  38). 

In  1900  Bier  advised  an  operation  in  which  the  pylorus  and  lesser 
curvature  of  the  stomach  were  attached  to  the  under  surface  of  the 
liver.  Eve  has  performed  a  similar  operation  a  number  of  times,  and 
apparently  with  success  (Figs.  39  and  40). 

Probably  the  best  of  all  operations  having  for  their  object  the 
restoration  of  the  stomach  to  its  normal  position  is  that  of  Beyea, 
which  was  described  in  1899.  This  operation,  which  is  well  illustrated 
in  the  accompanying  cuts  (Figs.  41  and  42),  consists  in  reefing  the 
gastrohepatic  omentum  by  introducing  three  rows  of  interrupted 
sutures.  This  method  has  received  support  from  surgeons  every- 
where, and  I  have  employed  it  in  several  cases  with  satisfaction.  It 
has  the  distinct  advantage  of  interfering  in  the  least  possible  way  with 
the  motihty  of  the  stomach. 

Before  leaving  this  subject  I  want  to  repeat  that  none  of  these 
operations  is  advisable  when  there  is  a  general  visceroptosis,  and  that 
under  such  circumstances,  if  the  gastric  symptoms  warrant  any  opera- 
tion on  the  stomach,  a  posterior  gastro-enterostomy  should  be  done. 

Hepatoptosis. — This  condition  is  seldom  met  with  unless  accom- 
panied by  a  general  visceroptosis,  and,  consequently,  rarely  calls  for 
operative  interference,  such  cases  gi^dng  far  better  results  from  me- 
chanical support  combined  with  general  hygienic  treatment.  The 
displacement  of  the  liver,  however,  is  a  condition  which  was  early 
recognized,  and  operations  for  its  correction  were  devised  and  prac- 
tised as  early  as  1890.  The  early  operations,  and  there  has  been  httle 
improvement  made  in  them,  consisted  in  fixing  the  edge  of  the  Hver 
to  the  costal  border  by  some  method  of  suture.  Later  the  plan  of 
producing  adhesions  between  the  Hver  and  diaphragm  was  added  by 
Franke  to  that  of  suture,  and  was  accomphshed  by  gauze  packing. 
The  following  brief  statement  of  the  essentials  of  the  operation  of 
hepatopexy  is  given  by  Moynihan:    "To  make  an  incision  obhquely^ 


Fig.  35. — Gastropexy:  Buret's  operation  (Moynihan). 
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F'g-  36. — Gastropexy:  Rovsing's  operation.     The  area  between  the  stitches  is  scarified 
with  the  intention  of  promoting  firmer  adhesions  (Moynihan). 


Fig.  37. — Gastropexy:  Coffey's  operation.     The  suture  of  the  omentum  to  the  anterior 

abdominal  wall  (Aloynihan). 


Fig.  38. — Gastropexy:  Coffey's  operation.     The  suture  of  the  omentum  to  the  anterior 

abdominal  wall  (Moynihan).  • 
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Fig.  39. — a,  Liver;  6,  junction  of  gastrohepatic  omentum  with  liver  (Eve). 


Fig.  40. — Liver  turned  up.     Sutures  shown  in  Fig.  39  now  tied  (Eve). 
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Fig.  41. — Beyea's  operation  for  gastroptosis — the  first  layer  of  sutures  (Moynihan). 
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Fig.  42. — Beyea's  operation  for  gastroptosis — the  first  layer  of  sutures  completed;  the 
second  and  third  being  introduced  (]\Ioynihan). 
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about  one  inch  below  the  costal  cartilages;  to  replace  the  hver;  to 
fix  the  anterior  edge  securely  with  several  sutures  to  the  costal  margin; 
to  pack  in  between  the  liver  and  the  diaphragm,  and  possibly  also 
beneath  the  right  lobe  of  the  hver,  many  strips  of  gauze,  which  should 
be  left  in  place  a  week;  to  keep  the  patient  absolutely  at  rest  in  bed 
(with  the  foot  of  the  bed  elevated  a  few  inches)  for  at  least  one  month." 

In  certain  of  these  patients  symptoms  indicative  of  gall-stones 
may  present,  or  jaundice  may  develop  rarely  without  other  symptoms 
of  stone,  and  here  operation  should  be  performed.  The  operation  for 
the  removal  of  the  stones  should  invariably  be  combined  with  one  to 
overcome  the  malposition  of  the  liver.  In  many  instances  the  gall- 
bladder may  be  satisfactorily  employed  as  a  suspensory  hgament. 
Jonas,  of  Omaha,  in  1902  reported  a  number  of  cases  of  prolapse  of  the 
hver  successfully  restored  to  normal  position  by  fixing  the  gall-bladder 
to  the  costal  border  at  the  upper  end  of  the  abdominal  wound.  I  can 
confirm  his  statement  that  it  takes  much  less  support  to  keep  the  liver 
in  its  proper  position  than  one  would  suppose,  and  I  have  followed  his 
suggestion  of  using  the  gall-bladder  for  this  purpose  on  a  number  of 
occasions. 

Ptosis  of  the  Colon. — This  condition  has  in  recent  years  received  a 
great  deal  of  attention  on  the  part  of  surgeons,  so  much,  in  fact,  that 
it  would  seem  that  we  were  apt  to  wander  as  far  astray  in  the  selection 
of  cases  for  operation  as  we  formerly  did  in  the  case  of  the  kidney. 
One  of  the  difficulties  at  once  presenting  itself  here  is  that  of  knowing 
what  is  the  normal  situation  of  the  colon. 

A  careful  study  of  the  position  of  the  colon  in  apparently  nor- 
mal people  and  :i--ray  plates  made  in  similar  cases  have  shown  the 
greatest  variety  in  what  must  be  considered  its  normal  position.  By 
normal  position  I  mean  one  that  does  not  interfere  with  the  proper 
performance  of  the  bowel  function.  The  degree  of  disturbance  of 
function,  as  in  the  case  of  the  stomach  and  the  kidney,  should  be  the 
criterion  in  determining  the  advisabihty  of  operative  interference. 

It  is  a  mistake  to  attribute  all  the  ills  of  malassimilation,  mal- 
nutrition, and  autointoxication  to  what  is  supposed  to  be  a  misplaced 
colon.  Arbuthnot  Lane  has  done  more  work  on  the  colon,  perhaps, 
than  any  other  surgeon,  and  his  results  are  apparently  satisfactory; 
but  in  hands  of  others  less  skilled  and  less  experienced  than  he  in  colon 
resections,  or  short-circuiting,  the  results  have,  in  too  many  instances, 
not  warranted  the  operation.  I  am  convinced  that  we  should  go  slow 
in  this  field  where  some  have  gone  too  fast,  and  that  only  those  cases 
should  be  selected  for  operation  in  which  there  is  not  a  general  vis- 
ceroptosis, and  in  which  there  can.  be  no  doubt,  after  careful  :r-ray 
plates  have  been  made  with  the  colon  filled  with  a  bismuth  mixture, 
that  the  displacement  of  the  colon  is  the  cause  of  the  patient's  symp- 
toms. Colon  resection  is  a  much  more  serious  operation  than  any 
which  has  been  mentioned  in  connection  with  other  ptoses,  and  should 
not  be  undertaken  lightly.  I  am  sure  that  the  too  enthusiastic  imi- 
tators of  Lane  will  carry  this  operation  too  far,  and  not  derive  that 
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satisfaction  from  it  wliich  he  has.  Furthermore,  I  cannot  be  per- 
suaded that  such  degenerative  changes  as  cystic  disease  of  the  breast, 
and  such  infections  as  tuberculosis  of  the  hip-joint,  can  correctly  be 
attributed  to  intestinal  stasis  resulting  from  a  displaced  or  partially 
obstructed  colon,  or  that  the  correction  of  such  displacement  and  relief 
of  the  obstruction  can  cure,  or  even  aid  in  the  cure  of,  these  conditions. 
Lane  has  done  much  to  perfect  the  operations  done  on  the  large  in- 
testine, and  deserves  the  thanks  of  his  fellow-surgeons,  but,  like  all 
pioneers,  he  is  in  danger  of  being  outstripped  by  his  followers,  who  have 
not  devoted  the  same  careful  thought  and  study  to  the  subject. 

There  are  certain  cases,  undoubtedly,  of  marked  displacement  of 
the  colon  in  which  partial  obstruction  and  marked  distention  and 
hypertrophy  of  the  bowel  occur,  and  these  should  be  submitted  to  a 
proper  resection  or  "side-tracking,"  and  the  operation,  if  properly 
performed,  will  give  a  satisfactory  result.  One  should  be  most  careful 
in  the  selection  of  the  cases  for  operation  and  avoid  those  of  general 
visceroptosis. 

Splenoptosis. — The  spleen  may  participate  in  a  general  ptosis  of 
the  abdominal  viscera  or  it  may  be  alone  displaced.  In  the  latter 
instance  it  is  usually  hyper trophied  or  has  been  displaced  by  injury. 
Although  hypertrophy  may  produce  the  ptosis,  so  a  continued  dis- 
placement, by  interference  with  the  circulation  of  the  organ,  may,  in 
its  turn,  cause  hypertrophy.  The  simple  participation  of  the  spleen  in 
the  general  visceroptosis  is  not  sufficient  warrant  for  operation  unless 
the  organ  has  become  greatly  hypertrophied  or  its  pedicle  twisted. 
In  the  case  of  a  prolapsed  or  "wandering"  spleen  without  other  vis- 
ceral displacement,  operative  interference  is  indicated,  and  should 
consist  in  the  removal  of  the  spleen  or  its  replacement  and  fixation. 
Splenectomy  is  indicated  in  such  cases  only  when  the  spleen  is  enor- 
mously hypertrophied,  or  when,  from  twisting  of  the  pedicle,  throm- 
bosis of  the  vessels  has  occurred.  The  operation  of  splenopexy  is 
a  comparatively  rare  one,  but  has  been  performed  a  number  of  times 
in  several  different  ways,  and  with  success.  Tuffier  was  one  of  the 
first  to  suggest  and  practise  this  operation.  His  method,  which  con- 
sisted in  suturing  the  spleen  directly  to  the  abdominal  wall,  has  not 
been  followed  generally,  as  it  is  often  accompanied  by  considerable 
hemorrhage  from  the  spleen.  The  operation  of  Rydygier  commends 
itself  to  reason,  and  consists  in  the  formation  of  a  pocket  made  by 
dissecting  up  the  peritoneum  covering  the  diaphragm  and  inserting 
the  spleen  into  this  pocket.  The  incision  in  the  peritoneum  is  made 
between  the  ninth  and  tenth  ribs.  The  great  advantage  of  this  opera- 
tion is  that  it  obviates  the  passing  of  sutures  through  the  spleen,  which 
procedure  is  so  apt  to  cause  more  or  less  hemorrhage.  There  are 
several  other  methods  of  performing  this  operation,  but  no  one  has 
been  settled  upon  as  being  the  best.  A  method  that  deserves  mention, 
however,  is  that  of  surrounding  the  spleen  in  its  replaced  position  by 
gauze  packing,  left  in  place  for  a  sufficient  time  to  produce  adhesions, 
especially  between  the  spleen  and  the  diaphragm. 


Fig.  43. — Splenopexy  (Rydygier's  method) :  Incision  in  the  peritoneum  on  the  under 
surface  of  the  diaphragm,  and  the  formation  of  pockets  above  and  below  bj'  the  strip- 
ping up  of  the  peritoneum.  The  upper  pocket  is  very  difficult  to  fashion,  owing  to  the 
strong  adhesion  of  the  peritoneum  there  to  the  diaphragm  (Moynihan). 
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PERITONmS 
By  John  H.  Jopson,  M.D. 

Inflammations  of  the  peritoneum  are  of  several  types  and  arise 
from  a  variety  of  causes.  They  are  variously  classified  as  acute  and 
chronic,  aseptic  and  septic,  idiopathic  and  secondary,  local  and  diffuse, 
and,  where  due  to  a  mono-infection  of  more  or  less  characteristic  type, 
as  tuberculous,  gonorrheal,  and  pneumococcus  peritonitis.  The  vari- 
ous forms  of  peritonitis  differ  widely  in  their  pathologic  lesions  and 
clinical  course,  as  well  as  in  the  therapeutic  indications,  and  it  is  neces- 
sary, therefore,  in  considering  the  latter,  to  adopt  a  classification  that 
lends  itself  to  a  consideration  of  treatment.  For  this  purpose  we 
may  describe  them  under  the  headings  of  acute  and  chronic  peritoni- 
tis. The  first  group  embraces  aseptic  and  septic  peritonitis.  Chronic 
peritonitis  may  be  exudative  or  plastic,  and  also  includes  tubercu- 
lous peritonitis.  Such  a  classification,  while  open  to  certain  objec- 
tions, is  an  available  one  for  discussing  questions  of  treatment. 

Acute  Peritonitis 
aseptic  peritonitis 

In  the  great  majority  of  cases  acute  peritonitis  is  a  septic  process, 
the  result  of  bacterial  invasion.  In  a  comparatively  small  number 
of  cases  inflammatory  processes,  akin  to  the  processes  of  repair,  are 
present  as  the  result  of  mechanical  or  chemical  irritation.  Such  asep- 
tic inflammation  follows  rough  handhng  and  sponging  during  abdom- 
inal operations,  the  use  of  such  antiseptics  as  carboUc  acid  and  bi- 
chlorid  of  mercury,  the  accidental  inclusion  of  foreign  bodies,  such  as 
instruments  and  sponges,  the  appHcation  of  the  cautery  and  of  liga- 
tures, and  the  introduction  of  drainage.  It  also  follows  such  accidents 
as  contusions,  intraperitoneal  hemorrhage,  rupture  of  the  gall-bladder 
or  urinary  bladder,  and  the  early  stages  of  intussusception,  volvulus, 
and  strangulation  of  the  bowel,  and  twisting  of  the  pedicle  of  an 
ovarian  tum.or.  The  pathologic  changes  are  roughening,  with  redness 
and  injection  of  the  peritoneum,  the  deposit  of  fibrin,  and  the  out- 
pouring of  a  serous  or  hemorrhagic  fluid.  This  stage  is  frequently 
followed  by  the  formation  of  more  or  less  extensive  adhesions,  and  in- 
testinal obstruction  and  strangulation  may,  in  consequence,  result. 

Treatment. — Prophylaxis  demands  an  avoidance  of  those  errors  of 
operative  technic,  such  as  rough  handling,  rough  sponging,  and  other 
traumatic  insults  to  the  peritoneum,  during  operation.  The  use  of 
strong  chemical  antiseptics  during  laparotomy  has  been  abandoned, 
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but  the  occasional  operator  still  errs  by  using  rough  and  injudicious 
manipulations.  Care  in  the  counting  of  instruments  and  abdominal 
pads  minimizes  the  danger  of  leaving  them  in  the  abdomen.  Tubular 
and  gauze  drains  must  be  used  with  judgment,  and  gauze  packs  and 
drains  are  protected,  when  possible,  by  rubber  tissue,  to  prevent  their 
adhesion  to  the  bowel.  Gauze  packs  should  not  be  roughly  removed 
while  they  are  still  adherent. 

When  the  peritonitis  is  dependent  upon  a  foreign  body,  such  as  a 
pad  or  an  instrument,  the  symptoms  characteristic  of  such  unfortunate 
condition  will  call  for  its  removal,  usually  in  the  face  of  secondary 
complications.  Aseptic  peritonitis  the  result  of  intestinal  intussus- 
ception, strangulation,  and  vob'ulus  or  twisting  of  an  ovarian  tumor  is 
overshadowed  in  importance  by  the  symptoms  of  the  primary  lesion, 
and  subsides  on  its  correction.  In  the  later  stages  of  such  accidents 
migration  of  micro-organisms  through  the  intestinal  wall  frequently 
gives  rise  to  wide-spread  septic  inflammation  of  the  peritoneum,  which 
calls  for  the  treatment  appropriate  to  that  dangerous  malady.  The 
same  is  true  of  aseptic  peritonitis  the  result  of  hemorrhage  and  of 
biliary  and  urinary  extravasation.  In  the  stage  of  adhesions  which 
follows  the  acute  inflammatory  process  operation  may  be  indicated 
where  intestinal  obstruction,  complete  or  incomplete,  or  painful  kink- 
ing or  displacements  ensue.  Such  adhesions  not  uncommonly  reform, 
after  division.  Deliberate  production  of  aseptic  peritonitis  by  scrub- 
bing the  upper  surface  of  the  Hver  with  gauze  to  excite  adhesions  is 
practised  as  a  therapeutic  measure  in  hepatic  cirrhosis,  being  one  step 
in  Talma's  operation. 

SEPTIC  PERITONITIS 

The  vast  majority  of  cases  of  acute  peritonitis  belong  to  this  class. 
It  arises  as  a  result  of  infection  of  the  peritoneum  by  micro-organisms, 
which  may  gain  admission  from  the  blood,  as  in  some  cases  of  pneumo- 
coccus  peritonitis,  or  from  the  exterior,  as  in  penetrating  wounds  or 
during  the  course  of  operation.  In  the  majority  of  cases  it  is  secondary 
to  injury  or  disease  of  the  abdominal  or  pelvic  viscera.  Idiopathic  or 
primary  peritonitis  as  a  clinical  entity  has  been  discarded  by  all  modern 
authors,  it  simply  being  a  name  to  designate  these  cases  in  which  the 
source  of  infection  escapes  detection.  The  common  infecting  organ- 
isms causing  acute  peritonitis  are  the  colon  bacillus,  which  is  most  fre- 
quently encountered,  the  streptococcus  and  staphylococcus,  the  gono- 
coccus,  and,  more  rarely,  the  pneumococcus,  the  Bacillus  pyocyaneus, 
and  the  gas-forming  bacillus.  The  infection  is  more  often  mixed  than 
single.  The  resulting  inflammation  may  be  one  of  several  t}'pes,  and 
serous,  fibrinous,  seropurulent,  hemorrhagic,  purulent,  and  gangrenous 
peritonitis  are  described.  Septic  peritonitis  is  of  varying  degrees  of 
virulence,  according  to  the  rapidity  and  extent  of  infection  and  the 
variety  and  strain  of  infecting  organism.  Injuries  of  the  peritoneum, 
chemical  irritation  of  the  same,  and  the  presence  of  foreign  material, 
by  decreasing  the  absorptive  power  of  the  peritoneum,  favor  the  spread 
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of  infection.     For  therapeutic  purposes  septic  peritonitis  is  best  con- 
sidered as  diffuse  and  localized  peritonitis. 

Diffuse  Peritonitis. — Much  argument  has  been  wasted  in  attempt- 
ing to  distinguish  between  diffuse  and  general  peritonitis.  Localized 
peritonitis  is  easily  distinguishable,  but  when  we  come  to  separate  the 
extensive,  rapidly  spreading  inflammations  of  the  peritoneum  without 
Mmiting  adhesions  which  come  under  the  head  of  diffuse  and  general 
peritonitis,  the  question  cannot  be  settled  during  the  lifetime  of  the 
patient.  It  is  now  considered  desirable  to  classify  practically  all  these 
cases  clinically  under  the  heading  of  diffuse  peritonitis,  disregarding 
the  question  as  to  whether  the  extensive  ramifications  of  the  peritoneal 
lining  of  the  abdomen  are  involved  to  an  extent  to  entitle  the  process 
to  be  called  a  generalized  one. 

Diffuse  or  septic  peritonitis  is  a  highly  dangerous  infection,  which, 
as  we  have  seen,  arises  as  a  result  of  infection  of  intra-abdominal  or 
extra-abdominal  origin.  It  may  be  of  traumatic  origin,  following 
wounds  which  penetrate  the  walls  of  the  cavity,  carrying  infection  or 
permitting  its  secondary  entrance.  Traumatism  may  also  result  in 
contusion  or  laceration  of  a  viscus,  permitting  the  passage  of  micro- 
organisms through  its  walls,  in  the  first  place,  or  the  direct  escape  of 
infectious  material  in  the  second.  It  may  follow  operations,  may  arise 
from  the  bursting  into  the  peritoneum  of  an  abscess  in  an  intra-abdom- 
inal or  extra-abdominal  organ,  or  by  direct  extension  from  such  a 
process;  or,  as  in  the  majority  of  cases,  it  may  arise  from  the  perfora- 
tion of  or  migration  of  bacteria  through  the  wall  of  some  portion  of  the 
gastro-intestinal  tract,  or  by  extension  from  the  Fallopian  tubes,  ovary, 
and  uterus.  Benda  studied  446  cases  of  acute  diffuse  peritonitis,  and 
of  these  the  appendix  was  the  source  of  infection  in  115;  the  stomach 
and  duodenum  in  68 ;  the  rest  of  the  intestine  in  1 18 ;  the  female  pelvic 
organs  in  81,  and  the  gall-bladder,  and  the  kidney  and  urinary  bladder 
in  10  each.  So  frequently  is  peritonitis  dependent  upon  perforation 
of  the  gastro-intestinal  tract  that  the  term  perforative  peritonitis, 
coined  to  cover  the  condition  and  the  cause,  is  in  every-day  use. 

Treatment  of  Diffuse  Peritonitis. — The  natural  progress  of  most 
cases  of  diffuse  septic  peritonitis  is  toward  a  lethal  ending.  In  the 
earhest  stages  the  symptoms  which  are  present  are  usually  those  of  the 
original  lesion  causing  the  peritonitis,  plus  those  of  beginning  peritoneal 
irritation.  We  recognize  a  preperforative  stage  of  peritonitis  in  which 
irritation  and  inflammation  are  confined  to  the  peritoneal  surface  of  an 
ulcer.  In  the  later  stages  the  symptoms  of  peritonitis  obscure  those 
of  the  local  lesions,  and  oftentimes  it  is  only  by  a  careful  study  of  the 
history  of  the  case  that  a  diagnosis  of  the  cause  can  be  arrived  at.  The 
ideal  form  of  treatment  combines  correction  or  removal  of  the  source  of 
infection  and  treatment  of  the  peritonitis.  This  can  be  accomplished 
only  by  surgical  measures,  which  include  removal  of  an  inflamed 
or  perforated  appendix,  suture  of  a  perforated  gastric,  duodenal, 
or  intestinal  ulcer,  and  the  drainage  of  an  infected  gall-bladder; 
in  a  word,  the  removal,  as  far  as  possible,  of  the  exciting  cause  and 
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the  prevention  of  further  infection.  At  the  same  time,  through  the 
same  or  an  additional  incision  or  incisions,  the  inflammatory  exu- 
date in  the  peritoneal  cavity  is  allowed  to  escape,  the  process  be- 
ing aided  by  the  proper  introduction  of  drains  of  various  kinds,  and 
this  escape  sometimes  assisted  by  sponging  or  irrigation  at  the  time  of 
operation.  Postural  methods,  especially  the  so-called  Fowler  position, 
facilitate  post-operative  drainage.  The  after-treatment  embraces 
those  methods  calculated  to  maintain  the  patient's  strength,  to  over- 
come the  toxemia  which  threatens  life,  to  prevent  the  absorption  and 
aid  in  the  elimination  of  intraperitoneal  and  intestinal  toxins,  and  to 
combat,  as  they  arise,  those  complications,  local  and  general,  which 
not  infrequently  delay  convalescence. 

While  surgeons  are  agreed  upon  the  general  principle  of  operative 
treatment  of  diffuse  peritonitis,  much  difference  of  opinion  still  exists 
as  to  the  proper  time  for  operation  when  the  disease  has  once  reached 
an  active  stage.  Immediate  operation  in  the  preperforative  stage, 
whether  for  appendicitis,  intestinal  ulcer,  or  abscess,  is,  of  course, 
indicated.  In  such  cases  operation  is  prophylactic  as  regards  difTuse 
peritoneal  infection.  In  some  cases  perforation  and  rapidly  spreading 
peritonitis  occur  with  httle  or  no  warning,  as  in  certain  gastric  and 
intestinal  ulcerations.  In  the  early  stages  of  diffuse  peritonitis  im- 
mediate operation  is  again  usually  indicated.  The  patient's  condition 
is  often  good,  cardiac  and  respiratory  depression  is  not  marked,  dehr- 
ium  is  absent,  and  vomiting  is  probably  only  of  stomach-contents. 
Rigidity  and  tenderness  may  still  be  localized  to  the  original  infected 
area,  although  steadily  spreading.  Meteorism  is  absent  or  slightly 
developed.  Operation  within  twelve  or  twenty-four  hours  of  the  on- 
set of  diffuse  peritonitis,  depending  on  the  rapidity  and  virulence  of 
the  infection,  yields  far  better  results  than  when  undertaken  later. 
When  this  stage  is  passed,  the  condition  of  the  patient  is  usually  m.ost 
precarious,  and  any  form  of  treatment  yields  a  much  higher  mortality. 
The  mind  is  often  clouded,  and  the  temperature  may  be  low  or  ele- 
vated, being  an  uncertain  symptom  in  septic  peritonitis.  The  respira- 
tion is  shallow,  the  pulse  rapid,  and  the  face  pinched.  The  abdomen 
is  usually  tense,  distended,  rigid,  and  tender,  but  sometimes  flat  or 
even  scaphoid.  Vomiting  is  frequent,  the  vomitus  becoming  bile- 
stained,  later  blackish  from  admixture  of  altered  blood,  and  sometimes 
fecal  in  odor.  Food  and  water  are  quickly  rejected.  The  bowels  are 
usually  confined,  and  the  urine  scanty.  Auscultation  over  the  abdo- 
men reveals  absence  of  peristaltic  gurgling.  The  leukocytic  count 
during  this  stage  is  often  low. 

There  is  still  a  difference  of  opinion  as  to  the  advisability  of  imme- 
diate intervention  in  this  stage. 

Operation  is  attended  with  a  high  mortality,  although  this  has  been 
greatly  reduced  by  the  methods  introduced  and  popularized  by 
Murphy,  which  will  be  first  described.  These  include  a  rapid  opera- 
tion, with  removal  of  the  cause  of  the  peritonitis,  if  possible;  a  mini- 
mum of  disturbance  of  the  abdominal  viscera;    the  introduction  of 
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Fig.  44. — The  Fowler  position  and  the  method  of  giving  salt  solution  slowly  by 
rectum  in  cases  of  peritonitis,  etc.     Note  the  slight  elevation  of  the  reservoir  (Keen's 

Surgery) . 
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tubular  drainage  into  the  peMs  through  the  wound,  or  through  a 
second  stab-wound  above  the  pubis;  the  retention  of  the  patient  after 
the  operation  in  the  Fowler  position,  and  the  continuous  instillation 
into  the  rectum  of  sahne  solution  for  several  days,  or  until  the  severe 
inflammatory  process  has  subsided  (Fig.  44) .  Food  and  water  are  with- 
held from  the  stomach,  which  is  washed  out  as  frequently  as  is  necessary 
to  prevent  vomiting  and  free  it  from  regurgitated  intestinal  fluids. 
No  irrigation  is  used  during  or  after  operation,  and  sponging  is  avoided 
at  the  time  of  operation.  Large  quantities  of  sahne  solution  are 
absorbed  by  the  lower  bowel  if  proctoclysis  is  carried  on  by  the  method 
which  wdll  be  described.  Thirst  is  relieved,  the  urine  increased  in 
quantity,  and  the  drainage  from  the  wound  is  often  profuse.  It  is 
claimed  that  there  is  an  actual  reversal  of  the  lymphatic  flow  into  the 
peritoneum.  Excellent  results  are  obtained  by  this  method  in  the 
hands  of  its  illustrious  originator  and  the  many  American  surgeons 
who  have  adopted  it. 

The  so-called  Ochsner  plan  of  treatment,  or  the  "starvation" 
method,  as  it  is  sometimes  called,  has  its  proper  held  in  the  treatment 
of  diffuse  peritonitis  after  the  initial  stage,  and  we  beheve,  with  Ochsner 
and  Deaver,  that  in  cases  seen  after  it  has  fully  developed,  a  ju- 
dicious use  of  this  plan  of  treatment,  in  cases  of  diffuse  peritonitis, 
will  be  productive  of  a  lower  mortaUty  than  is  secured  by  immediate 
operation.  It  must  not  be  looked  upon  as  a  cure  for  appendicitis,  or 
as  an  excuse  for  delay  in  placing  the  patient  in  the  hands  of  the  surgeon. 
It  is  as  a  preliminary  to  operative  treatment  that  it  is  to  be  considered, 
such  operation  to  be  done  when  the  process  has  localized  itself  and  the 
patient's  general  condition  is  such  that  operation  can  be  carried  through 
with  safety. 

The  method  is  carried  out  by  placing  the  patient  in  the  sitting  or 
Fowler  position,  in  order  that  peritoneal  exudates  may  gra\'itate  to 
the  pelvis,  where  absorption  is  slowest  and  subsequent  drainage  most 
effectual.  No  measures  must  be  taken  to  excite  peristalsis,  which 
hinders  locaHzation  of  infection.  The  ingestion  of  food  and  water  is 
prohibited.  Purgation  is  absolutely  forbidden.  An  ice-bag  or  large 
warm  poultices  are  applied  to  the  abdomen  to  control  pain.  Morphin 
is  contraindicated  before  operation  is  decided  upon,  as  it  increases 
distention,  masks  symptoms,  and  lends  a  false  sense  of  security  to 
patient  and  surgeon.  The  stomach  is  washed  out  to  reheve  vomiting, 
and  the  lavage  repeated  as  often  as  is  necessary.  If  it  is  desired 
evacuate  the  large  bowel,  only  small  enemata  may  be  used.  In  addi- 
tion to  these  measures  constant  proctoclysis,  given  according  to  the 
method  of  Murphy,  is  carried  out  as  a  most  essential  feature  of  the 
treatment.  The  body  fluids  are  renewed  by  the  rapid  absorption  of 
sahne  solution  from  the  colon;  the  kidneys  are  kept  active,  and  the 
toxins  in  the  circulation  and  the  peritoneum  are  diluted,  and  their 
excretion  favored.  The  physiologic  rest  of  the  bowel  favors  the  en- 
capsulation of  the  peritoneal  exudate,  and  thus  aids  in  the  efforts  of 
the  peritoneum  to  overcome  and  localize  the  infection.     Under  such  a 
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plan  of  treatment  we  expect  to  see  the  temperature  gradually  decline, 
the  pulse  become  slower  and  fuller,  the  respiration  return  to  a  normal 
character,  meteorism  subside,  and  vomiting  be  checked.  Peristalsis, 
normal  in  character,  gradually  returns,  a  rise  in  the  leukocytic  curve 
takes  place,  and  finally  a  mass  forms  around  the  site  of  infection  or  in 
the  pelvis.  Operation,  with  its  attendant  anesthesia,  can  then  be 
carried  out,  the  abscess  drained,  and  the  source  of  infection  removed. 

A  careful  selection  of  cases  is  necessary  before  this  treatment  is 
decided  upon.  It  would  be  mxanifestly  unwise  to  adopt  it  in  a  per- 
foration of  the  stomach  or  bowel,  with  a  free  and  continuous  escape  of 
gastric  or  intestinal  contents,  or  in  a  case  of  ileus  or  twisted  ovarian 
cyst,  for  example,  in  which  an  error  of  diagnosis  might  be  responsible 
for  the  loss  of  valuable  time.  Therein  lies  a  source  of  error  which 
must  be  considered,  and  which  is  one  of  the  weak  points  in  the  argu- 
ment for  its  more  general  use.  The  reduction  in  mortality  by  tliis 
method  is  especially  striking  in  cases  of  perforating  appendicitis  seen 
at  a  late  stage,  in  which  it  has  proved  most  useful  in  our  hands,  and  in 
cases  of  pelvic  peritonitis  arising  from  pus-tubes,  where  its  usefulness 
is  generally  acknowledged;  in  pneumococcic  peritonitis  also  this 
preparatory  treatment  will  greatly  aid  in  reducing  the  mortality,  as 
Rutherford  Morrison  has  recently  emphasized.  In  74  cases  of  diffuse 
peritonitis  following  appendicitis  in  Deaver's  service,  treated  by  this 
method,  there  were  6  deaths,  or  8.1  per  cent. 

A  third  method  of  treatment  which  may  be  mentioned  here  is 
along  the  lines  of  prompt  operation,  with  more  radical  attempts  to 
remove  primarily  the  source  of  infection  and  the  products  of  inflamma- 
tion, dispensing  altogether  in  some  cases  with  drainage  of  the  peri- 
toneum. Blake  has  advocated  this  plan  of  treatment  and  has  coupled 
with  appendectomy,  for  example,  thorough  irrigation  of  the  peritoneal 
cavity  and  closure  of  the  peritoneum,  these  measures  being  followed  by 
gastric  lavage,  and  the  Murphy-Fowler  plan  of  after-treatment  as 
regards  posture  and  enteroclysis.  Such  measures  are  frequently 
successful,  but  err,  it  seems  to  us,  on  the  side  of  attempting  the 
ideal,  rather  than  in  aiding  nature  by  a  minimum  of  operative  inter- 
ference, while  conserving  the  natural  resistance  of  the  patient. 

The  proper  method  of  administration  of  sahnes  by  continuous  proc- 
toclysis is  of  the  greatest  importance.  As  originally  recommended  by 
Murphy,  it  was  very  simple.  A  fountain  syringe  or  can,  with  a  rubber 
tube  attached,  which  terminates  in  a  vaginal  hard-rubber  or  glass  tip, 
flexed  at  an  obtuse  angle  two  inches  from  its  tip,  and  having  several 
openings  in  its  bulbous  end,  are  all  that  is  necessary.  The  nozzle  or 
tip  should  always  be  provided  with  several  lateral  openings,  so  that 
if  one  or  two  openings  become  plugged  with  feces,  expulsion  of  gas 
will  still  be  possible.  The  tip  is  inserted  into  the  rectum,  the  angle 
fitting  against  the  sphincter,  and  the  tube  is  fastened  to  the  thigh  with 
adhesive  plaster.  The  bag  or  can  is  suspended  so  that  its  base  is  from 
6  to  14  inches  above  the  level  of  the  buttocks.  Murphy  uses  a  solution 
consisting  of  one  dram  each  of  sodium  chlorid  and  calcium  chlorid  to 
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the  pint  of  water,  and  the  solution  is  kept  at  a  temperature  of  100°  F. 
by  the  use  of  hot-water  bags,  thermolytes,  etc.  The  solution  must  flow 
in  slowl}',  to  prevent  contraction  of  the  rectum  and  frequent  expulsion 
of  the  fluid.  One  and  one-half  pints  an  hour  is  the  average  rate  of 
flow,  and  18  pints  or  over  can  be  given  in  twenty-four  hours.  No 
clamping  or  constriction  of  the  tube  to  regulate  the  rate  of  flow  is  to 
be  used. 

Numerous  modifications  of  this  simple  apparatus,  which  is  in- 
valuable in  many  types  of  septic  infection,  have  been  introduced,  and 
a  number  of  more  or  less  comphcated  pieces  of  apparatus  have  been 
devised,  m.ost  of  them  objectionable  or  cumbersome.  Percival  Nichol- 
son has  described  a  simple  one  which  we  have  used  with  satisfaction 
in  the  Presbyterian  and  Polyclinic  hospitals.  A  glass  cylinder,  or  the 
barrel  of  a  four-ounce  glass  syringe,  is  interposed  three  inches  below 
the  bag,  and  is  fitted  with  a  hard-rubber  cork  with  two  openings;  in 
one  of  these  the  tube  from  the  bag  is  inserted  by  means  of  a  pipet  which 
is  fastened  in  it;  the  other  opening  in  the  cork  acts  as  an  air- vent.  A 
pinch-cock  above  the  cylinder  regulates  the  flow,  and  the  lower  end  of 
the  cylinder  is  attached  to  a  rubber  tube,  which  in  turn  connects  with 
one  of  the  special  hard-rubber  proctoclysis  nozzles  which  are  now  sup- 
pKed  by  instrument-makers.  The  cHp  regulates  the  flow,  which  goes 
drop  by  drop  into  the  cyhnder,  and  thence  through  the  tube.  Hot- 
water  bags  are  used  to  maintain  the  temperature  of  the  water  in  the 
tube,  being  laid  over  and  under  it. 

The  technic  of  operation  has  been  briefly  described.  It  remains  to 
emphasize  the  importance  of  rapidity  of  operation  when  done  in  the 
acute  stage,  the  avoidance  of  rough  manipulation  and  traumatizing 
of  the  peritoneum,  or  the  disturbance  of  protective  fibrinous  exudates. 
The  original  focus  of  infection  should  receive  attention  if  this  can  be 
accomplished  without  dangerous  prolongation  of  operation  or  soihng 
of  uninvolved  peritoneal  surfaces.  Irrigation  should  be  restricted  to 
cases  where  the  peritoneum  is  flooded  with  infective  material,  such  as 
is  observed  in  cases  of  large  gastric  and  intestinal  perforations,  when 
we  observe  that  it  rapidly  and  gently  removes  much  obnoxious  foreign 
matter  and  peritoneal  exudates.  Evisceration  and  sponging  and 
wiping  of  the  intestines  is  harmful.  Multiple  counteropenings  are 
not  of  much  value,  and  a  stab-wound  above  the  pubes  for  a  tube, 
in  addition  to  the  original  operative  wound,  is  all  that  is  usually 
indicated.  Tubular  drainage,  either  in  the  shape  of  one  or  more 
large  rubber  or  glass  tubes,  is  carried  down  to  the  bottom  of  the 
pelvis,  and  perhaps  into  the  renal  pouch.  Vaginal  drainage,  by  in- 
serting a  tube  through  an  incision  behind  the  cervix  into  the  culde- 
sac,  is  sometimes  advantageous,  especially  in  cases  of  pelvic  peritonitis 
arising  in  connection  with  infections  of  the  Fallopian  tubes.  The 
wounds  are  not  sutured.  Extensive  gauze  packing  is  undesirable. 
The  anesthetic  must  be  administered  with  great  care.  Puncture  of 
distended  bowel,  enterotomy,  and  enterostomy,  to  drain  the  paralyzed 
bowel,  are  sometimes  practised.     They  must  be  used  cautiously,  and 
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are  not  generally  applicable.  If  enterotomy  is  done,  a  glass  tube 
should  be  passed  for  some  distance  into  the  bowel,  to  assist  in  empty- 
ing it. 

Whichever  of  these  two  methods  of  treatment  is  employed,  whether 
immediate  operation  or  a  preparatory  course  of  treatment,  as  described, 
the  treatment  after  operation  is  the  same.  A  continuance  of  the 
Fowler  position,  the  continuous  enteroclysis,  the  withholding  of  food 
and  water  by  the  mouth  until  the  peritonitis  has  subsided,  lavage  of  the 
stomach  for  vomiting,  and  the  avoidance  of  purgation  are  the  most 
essential  points  to  be  emphasized.  Morphin  is  withheld  if  possible. 
A  'small  dose  can  be  administered  once,  but  large  or  repeated  doses 
favor  distention  and  intestinal  paresis.  Strychnin  and  adrenaHn  are 
useful  to  combat  shock,  and  subcutaneous  saline  infusions  may  be 
useful  adjuncts  to  the  proctoclysis. 

If  the  peritonitis  is  slow  in  subsiding,  or  if  vomiting  continues  as  a 
troublesome  symptom,  pro\ision  must  be  made  for  feeding  in  some 
form.  This  is  best  done  by  the  use  of  nutrient  enemata  composed  of 
peptonized  milk,  malted  milk,  or  a  combination  of  one  egg  and  equal 
parts  of  milk  and  salt  solution,  to  which  may  be  added  a  Httle  brandy. 
The  rectum  is  washed  out  before  the  warm  enema  is  administered,  6 
ounces  being  the  average  amount  of  the  latter  which  will  be  retained 
and  absorbed. 

Secondary  operations  to  drain  collections  of  pus  are  not  infrequently 
called  for.  Of  these,  pelvic  collections  are  the  most  frequent.  Sub- 
phrenic abscess,  with  its  characteristic  symptoms,  is  now  recognized 
as  a  not  infrequent  complication,  but  is  often  overlooked,  and  usually 
terminates  fatally  if  not  drained.  It  may  rupture  into  the  pleura  and 
lung,  or,  as  we  have  seen,  drain  itself  by  a  long  and  tortuous  sinus 
through  the  wound  of  operation.  Persistent  elevation  of  temperature 
and  the  physical  signs  over  the  base  of  the  chest  posteriorly  are  its 
most  striking  phenomena. 

Ileus  may  present  as  a  serious  complication,  and  may  be  adynamic 
or  mechanical.  The  first  is  best  remedied  by  gastric  lavage  if  vomit- 
ing is  present,  the  use  of  eserin  hypodermically,  turning  the  patient 
on  the  right  side,  which  favors  the  passage  of  flatus,  and  the  use  of 
high  medicated  enemata.  Mechanical  ileus  calls  for  operation  and 
liberation  of  the  obstructed  bowel.  Fecal  fistula,  phlebitis,  pyle- 
phlebitis, retroperitoneal  lymphangitis,  and  embolic  abscesses  are 
among  the  numerous  complications  that  may  be  mentioned. 

Local  Peritonitis. — Local  inflammations  of  the  peritoneum  of  an 
acute  septic  type  arise  from  the  same  causes  in  most  instances  as  does 
diffuse  peritonitis.  The  inflammation  of  the  peritoneum  may  remain 
confined  to  the  neighborhood  in  which  it  arises  by  reason  of  active  peri- 
toneal resistance,  or  because  the  bacterial  invasion  is  slow  or  lacking 
in  virulence,  or  from  a  combination  of  these  factors.  A  diffuse  peri- 
tonitis may  localize  itself  either  as  a  result  of  treatment  or  spon- 
taneously, in  the  face  of  the  normal  peritoneal  .resistance  to  bacterial 
invasion. 
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Examples  of  all  these  types  of  local  peritonitis  are  encountered 
with  great  frequency.  One  finds,  on  opening  the  abdomen,  evidences 
of  local  peritonitis  in  the  presence  of  recent  adhesions,  and  plastic 
exudates,  or  serous  collections,  illustrating  respectively  fibrinous  or 
serous  peritonitis  of  a  locahzed  character.  Suppurative  peritonitis, 
when  locahzed,  presents  itself  as  an  abscess,  the  walls  of  which  are 
formed  partly  by  plastic  exudate,  partly  by  the  agglutinated  abdom- 
inal viscera,  including  the  coils  of  the  intestine,  the  stomach,  the  hver, 
the  Fallopian  tubes,  the  mesentery  and  omentum,  the  parietal  peri- 
toneum, etc.  There  are  often  several  pockets,  and  these  may  com- 
municate or  be  entirely  separate  and  some  distance  removed  from  each 
other,  especially  when  the  process  follows  the  subsidence  of  a  diffuse 
peritonitis,  or  when  the  original  lesion  is  in  the  middle  or  upper  portion 
of  the  abdomen,  and  secondary  collections  have  formed  in  the  pelvis 
as  the  result  of  gravity.  Suppurating  foci  may  form  in  distant  parts 
by  the  spread  of  infection  by  continuity,  or  by  extension  from  retro- 
peritoneal cellulitis  and  septic  lymphangitis.  The  bacterial  content 
of  the  pus  in  the  abscess  may  still  be  virulent,  may  be  attenuated,  or 
may  have  died  out,  as  in  many  cases  of  old  pelvic  abscess  arising  from 
the  Fallopian  tubes.  In  any  event,  the  local  and  general  powers  of 
resistance  are  greater  than  in  cases  operated  upon  for  difl'use  periton- 
itis. 

Treatment. — The  indications  for  treatment  in  locahzed  septic 
peritonitis  are  generally  clean  cut  and  easily  defined.  The  situation  is 
usually  less  acute  and  threatening  than  is  the  case  with  diffuse  peri- 
tonitis, but  it  has  its  dangers.  Fibrinous  exudates  and  small  serous 
collections  will  not,  as  a  rule,  call  for  surgical  intervention.  Persistent 
adhesions  may  give  rise  to  pain  and  intestinal  obstruction  or  strangula- 
tion long  afterward.  Pus  within  the  abdominal  cavity  calls  for  early 
evacuation,  and  we  combine  with  this  a  correction  or  removal  of  the 
original  focus  of  infection  when  possible.  Such  purulent  collections, 
if  undisturbed,  are  at  times  partially  absorbed,  and  a  small  cheesy 
mass  remains  in  the  center  of  an  area  of  weh-developed  adhesions. 
All  symptoms  may  subside,  but  we  have  seen  practical  obliteration 
by  adhesions  of  the  lower  portion  of  the  peritoneal  sac,  with  well- 
marked  chronic  obstruction  and  extreme  emaciation  and  exhaustion  in 
such  a  case.  The  abscess  may  gradually  increase  in  size  and  reach 
great  proportions.  Pus  may  ulcerate  into  the  bowel,  or  may  discharge 
through  the  vagina  or  into  the  bladder;  it  may  travel  upward,  behind, 
or  in  front  of  the  parietal  peritoneum,  and  form  collections  beneath  the 
diaphragm,  or  rupture  into  the  pleura  and  lung,  or  open  into  the  peri- 
cardium. Septic  pylephlebitis  may  comphcate  an  abscess,  and  ob- 
struction of  the  intestine  develop  in  its  wall.  The  localization  of  a 
peritonitis  is  indicated  by  a  rigidity  and  tenderness  confined  more  or 
less  to  the  abdominal  wall  over  that  area,  and  the  development  of  a 
mass,  which  may  be  prominent  or  but  poorly  defined.  Extreme  tender- 
ness over  such  a  mass  is  usually  indicative  of  pus.  The  tempera- 
ture may  be  continuously  elevated,  may  be  irregular,  of  a  hectic  type, 
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or  practically  normal.  Hyperleukocytosis  is  usually  present.  The 
constitutional  condition  may  be  but  slightly  affected,  but  symptoms 
of  profound  sepsis  may  be  noted  in  the  later  stages.  Vomiting  is 
present  early,  but  this  subsides,  and  the  bowels  can  be  moved  by 
laxatives  or  enema  if  mechanical  obstruction  is  not  present.  As  a  rule, 
the  patient's  condition,  as  indicated  by  expression,  pulse,  and  respira- 
tion, is  far  different  from  that  of  a  case  of  diffuse  peritonitis. 

The  treatment  of  abscess  is  by  operation.  Except  in  appendiceal 
abscess,  which  is  the  most  frequent  form  encountered,  the  incision  is 
usually  made  over  the  mass,  if  one  be  present.  When  the  parietal 
peritoneum  is  adherent  to,  or  forms  part  of,  the  abscess  wall,  it  must 
be  carefully  incised,  to  prevent  Injury  to  the  intestine.  If  we  find  on 
opening  the  parietal  peritoneum  that  it  is  free  from  the  surface  of  the 
abscess,  and  the  general  peritoneal  cavity  is  thereby  exposed,  this 
must  be  protected  from  contamination  by  carefully  walHng  off  the 
infected  area  by  moist  pads  or  rolls  of  gauze  before  drainage  of  the 
abscess.  A  small  opening  is  made  by  finger  dissection  between  the 
planes  of  tissue  into  the  abscess  cavity,  and  the  pus  rapidly  mopped 
up  as  it  escapes,  until  the  cavity  has  been  drained.  In  operating  for 
an  appendiceal  abscess  we  beheve,  with  Murphy,  that  the  incision 
should  be  placed  to  the  median  side  of  the  abscess  rather  than  directly 
over  it,  and  the  general  peritoneal  cavity  first  opened,  to  permit  of 
freer  exploration  of  the  extent  of  the  abscess  and  more  effectual  drain- 
age and  treatment  of  the  same. 

Pelvic  abscesses  are  sometimes  drained  through  the  vagina  by  an 
opening  behind  the  cervix.  In  the  parietal  abscesses  lumbar  drainage 
is  sometimes  employed.  Removal  of  the  source  of  infection  is  usually 
indicated,  but  no  hard-and-fast  rules  can  be  laid  down,  except  that 
we  must  not  endanger  the  patient  by  attempts  at  a  complete  operation. 
If  the  abscess  is  thoroughly  drained,  the  most  imperative  indications 
are  thereby  met.  In  the  case  of  the  appendix  we  believe  that  in  the 
large  majority  of  cases  its  careful  and  deliberate  removal  is,  in  ex- 
perienced hands,  the  wisest  course,  and  that  a  more  speedy  and  com- 
plete" convalescence  is  thereby  obtained.  It  is  usually  advised  that 
an  appendix  forming  part  of  the  wall  of  an  abscess  shall  not  be  dis- 
turbed; but  secondary  pockets  are  frequently  present  behind  it,  and 
collections  of  pus  are  often  encountered  and  drained,  when  the  ap- 
pendix is  sought  for  and  freed,  that  would  otherwise  escape  detection. 
When  it  is  not  to  be  found  on  careful  examination  of  its  usual  site,  or 
when  sloughed  off  at  the  base  and  deeply  embedded,  or  when  it  is  a  case 
of  very  large  abscess,  it  may  safely  be  left.  In  any  case  the  greatest 
care  is  necessary,  and  good  judgment  must  be  used  in  practising  or 
attempting  removal  of  the  appendix  in  abscess  cases. 

Drainage  of  the  abscess  cavity  is  best  maintained  by  rubber  tubes 
of  large  caliber  inserted  to  the  bottom  of  the  cavity,  and  surrounded, 
if  necessary,  by  additional  drainage  in  the  form  of  gauze  wicks.  No 
irrigation  is  to  be  used.  Counteropenings  in  the  loin  space  are  some- 
times indicated.     If  the  general  peritoneal  cavity  is  contaminated 
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during  the  operation,  a  drainage-tube  is  left  in  the  pelvis,  which  should 
always  be  examined  for  secondary  collections  when  the  general  peri- 
toneum has  been  opened.  It  is  safer  to  use  a  hmited  amount  of  gauze 
packing  to  keep  the  surrounding  intestine  from  the  opening  in  the 
abscess,  and  not  to  attempt  to  close  the  abdominal  wall  around  the 
drains.  The  special  technic  of  operation  in  subphrenic  abscess  and 
other  forms  of  locaHzed  peritonitis  varies  with  the  position  of  the 
abscess. 

Chronic  Peritonitis 

Chronic  inflammations  of  the  peritoneum  are  secondary  to  acute 
inflammations,  or  develop  without  a  history  of  preceding  acute  in- 
fection. They  are  probably  never  primary  or  idiopathic,  but  the 
source  of  infection  is  often  difficult  to  detect.  CKnically,  they  are 
classified  as  exudative  peritonitis  and  plastic  or  adhesive  peritonitis. 
The  exudative  type  is  commonly  associated  with  the  presence  of  ad- 
hesions, but  the  pure  adhesive  t}^e  frequently  exists  alone. 

CHRONIC  EXUDATIVE  PERITONITIS 

In  the  large  majority  of  cases  this  is  but  one  form  of  tuberculous 
peritonitis  in  which  the  peritoneal  effusion  is  the  most  prominent 
symptom.  In  the  non-tuberculous  form  the  etiology  is  obscure.  It 
is  most  frequently  observed  in  young  females,  and  is  characterized  by 
the  gradual  distention  of  the  abdomen  by  serous  fluid  and  by  anemia, 
loss  of  weight,  and  sometimes  pain  and  fever.  Palpable  tumors  may 
be  present.  It  is  with  difficulty  diagnosed  from  tuberculous  peri- 
tonitis, but  the  prognosis  is  better  than  in  that  aft'ection.  The  treat- 
ment is  hygienic  in  the  early  stages,  and  hydrotherapy  and  mercurial 
inunctions  have  been  exploited  and  found  useful  in  bringing  about  a 
cure.  Tapping  may  be  necessary  to  reheve  pressure  upon  the  ab- 
dominal viscera,  and  guinea-pigs  may  be  injected  with  the  fluid  to 
determine  the  presence  of  tubercle  bacilli.  Laparotomy  should  be 
done  if  the  case  does  not  respond  to  medical  treatment,  and  is  recom- 
mended, both  as  a  diagnostic  measure,  when  tuberculous  peritonitis  or 
some  of  the  other  forms  of  ascites  cannot  be  excluded,  and  as  a  means 
of  cure,  being  efficacious  in  simple,  as  it  often  is  in  tuberculous,  peri- 
tonitis. The  pelvic  organs  should  be  carefully  examined,  as  the  fre- 
quency of  occurrence  in  young  women  suggests  that  the  disease  may 
arise  from  the  FaUopian  tubes. 

CHRONIC  ADHESIVE  OR  PLASTIC  PERITONITIS 

The  presence  of  adhesions  and  cicatricial  contractures  in  the  peri- 
toneal cavity  may  be,  and  often  is,  secondary  to  acute  inflammatory 
processes,  and  such  adhesions  are  more  persistent  when  the  source  of 
inflammation  remains  undisturbed.  Recurrent  subacute  and  chronic 
inflammatory  processes  are  attended  by  the  formation  of  equally  well- 
marked  or  even  more  resistant  adhesions;  such  are  the  sources  of  the 
recent  and  old  adhesions  we  find  around  a  diseased  gall-bladder,  ap- 
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pendix,  or  Fallopian  tube.  The  origin  of  this  form  of  chronic  peri- 
tonitis is  sufficiently  clear.  In  other  cases  the  adhesions  have  been 
especially  noted  in  the  neighborhood  of  the  cecum,  and  such  points  of 
physiologic  narrov/ing  as  the  hepatic,  the  sigmoid,  and  especially  the 
splenic  flexures.  The  root  of  the  mesentery  and  the  omentum  are  also 
the  seats  of  inflammatory  thickenings  and  contraction.  In  these 
cases,  while  it  cannot  always  be  definitely  proved,  it  is  contended  by 
Gerster  and  others  that  the  source  of  infection  is  from  the  intestine, 
and  that  a  colitis,  secondary  to  chronic  constipation,  or,  as  Gerster 
has  recently  put  it,  "an  undue  developmental  accentuation  of  the 
physiologic  apparatus,  serving  to  retard  fecal  transportation,"  is  the 
exciting  cause. 

Treatment. — Adhesions  of  the  most  extensive  character  often  melt 
away  within  a  few  months  after  the  drainage  of  an  abdominal  abscess. 
This  is  very  frequently  observed  after  appendiceal  abscess  when  the 
abdomen  is  subsequently  opened  for  any  purpose.  A  too  hasty  opera- 
tion for  the  relief  of  adhesions  may  be  unnecessary  and  harmful. 
Where  chronic  peritonitis  exists  as  the  result  of  an  infected  gall-bladder 
or  a  chronically  inflamed  appendix  or  Fallopian  tube,  removal  of  the 
source  of  infection  is  the  surest  means  of  cure.  In  those  interesting 
cases  of  perityphlitis  and  pericolitis  referred  to  above,  which  are 
characterized  by  the  formation  of  adhesions,  sometimes  of  a  cobweb 
consistence  and  sometimes  strong  and  resisting,  and  in  which  the 
patient  suffers  from  colicky  pain  and  obstinate  constipation,  laparot- 
omy is  sometimes  necessary  if  the  attacks  are  frequent  and  disabling. 
The  kinked  and  stenosed  gut  is  liberated  by  separation,  division,  or 
complete  resection  of  the  adhesions  and  bands  which  surround  and 
constrict  it.  In  not  a  few  of  these  patients  do  we  find  the  appendix 
has  already  been  removed  without  avail.  It  is  reasonable  to  insist  that 
the  operation  should  be  followed  by  the  adoption  of  hygienic  and  dietetic 
measures  to  cure  the  constipation  and  chronic  colitis  which  are  ap- 
parently predisposing  factors.  The  heroic  measure  of  removal  of 
large  portions  of  the  colon,  as  recommended  in  certain  cases  by  Lane, 
may  be  mentioned  in  this  connection. 

Unfortunately,  there  remains  a  group  of  cases  of  chronic  adhesive 
peritonitis  that  are  difficult  of  explanation.  The  adhesive  process 
persists  in  spite  of  operation,  and  adhesions  reform,  even  after  repeated 
operations  and  the  use  of  such  measures  as  peritonization  of  raw  sur- 
faces, omental  grafting,  and  the  various  measures  to  which  surgeons 
have  resorted. 

TUBERCULOUS  PERITONITIS 

The  treatment  of  this  disease  has  been  already  considered  (Vol.  II). 
To  recapitulate,  it  may  be  mentioned  that,  aside  from  the  acute 
miliary  form,  it  is  encountered  as  the  serous,  or  exudative,  the  dry 
fibrinous,  and  the  ulcerative  types  of  infection.  It  is  rarely  if  ever 
primary,  and  may  arise  by  direct  extension  from  the  intestine  or  other 
abdominal  viscus,  or  the  tubercle  bacilli  may  be  carried  by  the  blood- 


PERITONITIS  621 

or  lymph-streams.  It  is  commonest  in  children  and  young  adults  be- 
tween the  ages  of  twenty  and  forty.  A  considerable  number  of  cases 
respond  to  hygienic  and  medicinal  treatment  {loc.  cit.).  Such  treat- 
ment should  be  tried  in  most  instances  before  resorting  to  operation. 
The  dry  cases,  fibrinous  and  ulcerative,  are  not  favorable  ones  for 
treatment  by  laparotomy  in  most  cases;  especially  is  this  true  if 
the  peritoneal  cavity  is  largely  obliterated  by  agglutination  and  ad- 
hesion of  the  intestinal  and  parietal  peritoneum.  Attempts  at  libera- 
tion of  such  adhesions  are  followed  by  hemorrhage,  injury  of  the  friable 
intestinal  wall,  and  the  development  of  fecal  fistulas,  which  constitute 
a  very  unfavorable  comphcation.  The  serous,  or  "wet,"  cases,  on  the 
other  hand,  furnish  a  considerable  percentage  of  cures  (40  to  50  per 
cent,  in  Czerny's  clinic).  If  a  trial  of  medical  treatment,  continued 
over  several  weeks,  is  not  attended  by  improvement,  or  if  effusion  and 
abdominal  distention  increase,  laparotomy  is  indicated,  combined  w4th 
the  evacuation  of  exudate,  aided  by  sponging,  and  followed  by  clos- 
ure of  the  wound  without  drainage.  Many  surgeons  irrigate  with 
salt  solution;  others  dust  the  peritoneum  with  iodoform;  still  others  use 
iodin  solution  or  inject  oxygen  gas.  The  benefit  derived  from  these 
latter  measures  is  questionable.  If  a  primary  tuberculous  focus  can 
be  removed, — and  such  may  be  present  in  the  appendix,  the  cecum, 
or  the  Fallopian  tubes, — this  should  be  done.  Single  tuberculous 
lymphatic  glands  can  sometimes  be  shelled  out  without  endangering 
the  blood-supply  of  the  intestine.  After  operation  the  patient  should 
again  be  placed  under  the  most  favorable  hygienic  surroundings, 
including  open  air,  sunshine,  feeding,  and  every  possible  measure  to 
aid  in  overcoming  the  tuberculous  infection.  We  have  combined 
with  such  hygienic  measures  the  use  of  tuberculin,  with  apparent 
benefit.  The  manner  in  which  simple  laparotomy  cures  tuberculous 
peritonitis  is  unknown.  Relief  of  intra-abdominal  tension,  exciting  of 
peritoneal  h>^eremia  and  increased  leukocytic  activity,  the  formation 
of  opsonins  and  endothelial  degeneration,  are  among  the  explanations 
suggested.  While  we  cannot  state  how  operation  benefits,  long  ex- 
perience has  proved  that  in  some  cases  the  cure  is  apparently  a  per- 
manent one,  and  the  patient  returns  to  active  life  and  usefulness.  In 
other  cases  the  improvement  may  be  partial  or  temporary,  and  re- 
operation is  sometimes  indicated  if  recurrence  is  observed. 
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HEMATURIA 

Hematuria,  or  presence  in  the  urine  of  red  blood-corpuscles,  may 
be  due  to  local  lesions  in  the  genital  tract,  with  overdistention  or 
rupture  of  blood-vessels.  The  source  may  be  from  the  tubules  of  the 
kidney,  pelvis  of  the  kidney,  ureters,  bladder,  prostate,  or  urethra, 
and  it  may  be  caused  by  inflammation,  the  presence  of  cancer,  tuber- 
cular or  s}^hihtic  disease,  or  parasites.  The  conditions  which  may 
produce  acute  congestion  of  the  kidneys  are  sometimes  so  intense  as  to 
cause  blood-cells  and  albumin  to  appear  in  the  urine. 

Symptomatic  hematuria  may  occur  in  the  course  of  general 
diseases  which  afl'ect  the  blood  and  blood-vessels,  as  purpura,  hemo- 
phiha,  scurvy,  malaria,  etc. 

Vicarious  hematuria  may  appear  as  the  result  of  menstruation, 
etc. 

The  treatment  of  hematuria  will  be  governed  by  its  cause.  As  it  is 
rarely  a  primary  disease,  the  diagnosis  and  treatment  of  the  primary 
condition  are  most  important.  For  the  hematuria  itself,  rest  in  bed, 
protection  of  the  body  against  chills,  restriction  of  the  diet,  and  render- 
ing the  urine  as  non-irritating  as  possible  are  the  chief  indications. 
Although  innumerable  drugs  have  been  recommended  for  the  purpose 
of  controlling  the  hemorrhage  through  their  action  upon  the  blood  and 
blood-vessels,  but  Httle  can  be  accomplished  by  their  use.  The  use  of 
ergot  to  constrict  the  blood-vessels  has  proved  valuable  in  certain 
conditions,  but  cannot  be  relied  upon.  Where  the  occurrence  of  blood 
in  the  urine  is  associated  with  cardiac  overaction  and  high  blood-ten- 
sion, the  use  of  cardiac  sedatives,  such  as  aconite,  is  indicated.  In 
these  cases  all  causes  that  induce  cardiac  irritability  should  be  avoided. 

Hematuria  that  comes  from  overexertion,  such  as  bicycle-riding, 
athletic  sports,  etc.,  should  be  avoided  by  limiting  the  amount  of 
exercise  taken.  It  is  especially  apt  to  occur  in  young  males  during 
adolescence,  and  is  closely  associated  with  albuminuria  at  the  same 
age. 

When  the  source  of  the  hemorrhage  is  in  the  lower  genito-urinary 
tract,  as  bladder,  prostate,  or  urethra,  the  local  apphcation  of  astrin- 
gents may  be  beneficial.     The  introduction  of  the  cystoscope  permits 

of  definite  diagnosis  and  application  to  the  bleeding  spot.     When  the 
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hemorrhage  is  extreme,  or  so  persistent  as  to  endanger  life,  surgical 
treatment  is  necessary. 

When  the  hemorrhage  has  been  so  free  that  clots  are  formed  in  the 
bladder,  they  should  be  broken  up  by  instruments,  and  the  bladder 
thoroughly  washed  out.  The  use  of  pepsin  and  peptonizing  solutions 
has  been  recommended  for  this  purpose,  but  there  is  danger  of  setting 
up  irritation  in  the  bladder,  and  also  of  inducing  rapid  decomposition 
and  infection.  The  presence  of  blood  in  the  bladder  renders  it  neces- 
sary to  avoid  all  danger  of  infection  of  the  bladder  by  the  use  of  instru- 
ments, and  also  to  prevent  the  retention  and  decomposition  of  the 
urine  in  the  genito-urinary  tract.  The  greatest  antiseptic  precautions 
must  be  used  in  examining  the  bladder  by  the  cystoscope,or  in  catheter- 
ization for  the  removal  of  the  urine  and  clots.  Unless  there  is  some 
definite  reason  for  using  instruments,  such  as  retention,  decomposition, 
etc.,  they  should  not  be  introduced  merely  for  the  sake  of  washing  out 
the  bladder.  The  same  rule  should  govern  the  use  of  the  catheter  as  that 
described  under  Acute  Cystitis. 

PYURIA 

In  pyuria  pus-cells  may  be  present  in  the  urine  as  the  result:  (i) 
Of  inflammatory  conditions  of  the  genito-urinary  tract,  as  in  acute 
suppurative  nephritis,  pyehtis,  cystitis,  urethritis;  (2)  of  an  extension 
of  inflammation  to  the  genito-urinary  tract  from  contiguous  or  re- 
mote parts,  of  abscesses,  etc.;  (3)  of  accidental  contamination,  as 
from  the  vagina,  etc. 

As  pus  in  the  urine  is  merely  symptomatic,  the  treatment  will  be 
that  of  the  condition  which  causes  it. 

If  the  condition  cannot  be  accurately  determined,  then  the  symp- 
tomatic treatment  should  be  to  prevent  secondary  changes  in  the  urine, 
as  decomposition  and  fermentation,  which  are  favored  by  the  presence 
of  pus  and  pus-producing  micro-organisms.  The  treatment  of  this 
consists  in  the  giving  of  urinary  antiseptics,  as  the  balsams,  oil  of 
sandalwood,  oil  of  copaiba,  urotropin,  benzoate  of  soda,  benzoic  acid. 

The  indications  for  the  use  of  these  drugs  are  fully  discussed  under 
Pyelitis  and  Cystitis. 

ALBUMINURIA 

From  a  diagnostic  standpoint  the  most  important  of  the  abnormal 
constituents  of  the  urine  is  albumin  due  to  the  passage  into  the  urine 
of  blood-serum  from  the  blood-vessels  of  the  kidney,  or  from  some  other 
part  of  the  genito-urinary  tract. 

Various  classifications  of  albuminuria  have  been  made,  based  either 
on— (a)  the  supposed  pathologic  condition  allowing  of  the  passage  of 
albumin  into  the  urine;  (b)  the  specific  cause;  (c)  the  source  of  the 
albumin,  whether  renal  or  not;  and  (d)  the  association  of  the  albumin 
with  certain  diseased  conditions  other  than  renal. 

The  following  forms  of  albuminuria  may  be  recognized  chnically: 

I.  Accidental  albuminuria,  also  named  by  West  post-renal  albu- 
minuria.    In  this  form  the  albumin  is  dependent  upon  some  change  in 
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the  genito-urinary  system,  other  than  the  blood-vessels  of  the  kidney 
proper,  such  as  inflammatory  conditions  of  the  pelvis  of  the  kidney, 
ureter,  bladder;  from  the  urethra  in  the  male  and  the  vagina  in  the 
female.  Albumin  derived  from  these  portions  of  the  genito-urinary 
tract  may  be  small  in  amount  and  associated  with  pus  and  other  cellular 
elements.  When  the  inflammation  extends  to  the  kidney,  casts  and 
other  evidences  of  nephritis  may  be  added. 

2.  Renal  albuminuria:  In  this  form  the  albumin  is  derived  from 
the  renal  blood-vessels.  Two  types  of  this  occur:  (a)  Albuminuria 
due  to  organic  change  in  the  kidney,  which  can  be  cUnically  determined 
as  acute  congestion  of  the  kidney,  passive  congestion  of  the  kidney, 
and  different  forms  of  acute  ani  chronic  nephritis;  (b)  albuminuria 
occurring  in  cases  that  chnically  do  not  show  any  definite  pathologic 
cause  for  the  same.  While  the  normal  urine  never  contains  albumin 
in  any  appreciable  quantity,  a  large  number  of  apparently  healthy 
people  may  have  albumin  present  in  the  urine  in  small  quantities. 
Dickinson  claims  that  30  per  cent,  of  all  persons  examined  may  show 
albumin.  To  this  type  of  albuminuria  special  names  have  been  given 
according  to  the  supposed  source  of  the  albumin,  the  conditions  causing 
it,  or  with  which  it  is  associated. 

Physiologic  or  functional  albuminuria:  This  name  is  given  to  those 
cases  in  which  clinically  can  be  found  no  e\'idence  of  any  pathologic 
change  in  the  kidney,  or  symptoms  of  nephritis,  beyond  the  presence 
of  albumin  in  the  urine.  In  this  form  albumin  may  be  constant  or 
vary  slightly  in  amount.  Subdivisions  of  this  form  of  physiologic 
albuminuria  are: 

(a)  Inter miUe7it  albuminuria,  in  which  the  albumin  is  not  con- 
stantly present,  but  its  occurrence  does  not  follow  any  rule. 

{b)  Cyclic  albuminuria:  In  this  form  albumin  appears  at  certain 
times  of  the  day,  or  may  be  associated  with  the  taking  of  food,  bathing, 
exercise,  etc. 

(c)  Dietetic  albuminuria:  In  this  form,  after  the  taking  of  certain 
foods,  especially  the  proteins,  or  even  after  an  excessively  large  meal, 
a  small  amount  of  albumin  may  be  present.  In  other  cases  the  taking 
of  large  amounts  of  fluid  or  alcohol,  or  any  articles  of  diet  which  cause 
free  diuresis,  may  cause  transient  albuminuria. 

{d)  Postural  albuminuria:  This  form  of  albumin  is  present  in  the 
urine  only  when  the  patient  assumes  the  upright  position,  has  been 
on  his  feet  for  a  long  time,  or  has  taken  violent  exercise.  Under  the 
latter  circumstance  not  only  albumin  but  blood  may  be  present. 
On  assuming  the  recumbent  posture  the  albumin  rapidly  disappears. 

{e)  Albuminuria  of  adolescence:  This  occurs  only  in  young  persons 
who  are  somewhat  debilitated.  These  cases  are  usually  anemic, 
easily  tired,  and  complain  frequently  of  headache.  Although  they 
show  no  evidence  of  any  cardiac  or  vascular  disease,  while  standing 
quietly  in  a  class-room,  church,  etc.,  they  may  suddenly  faint,  and  on 
examination  albumin  may  be  found  in  the  urine. 

Various  opinions  have  been  expressed  as  to  the  cause  and  diagnostic 
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significance  of  albuminuria  in  the  seemingly  healthy.  Before  any 
case  can  be  classified  as  physiologic  or  functional  albuminuria,  it  is 
necessary  to  exclude  all  pathologic  conditions  of  the  kidney  and  genito- 
urinary tract,  and  diseases  in  which  albumin  may  appear  in  the  urine 
as  a  symptom,  as  toxemia  and  febrile  conditions.  Whenever  any 
symptom  of  uremia  is  present,  even  in  a  mild  degree, — dropsy,  cardio- 
vascular change,  or  any  symptom  that  is  usually  present  in  diseases  of 
the  kidney, — the  diagnosis  of  non-pathologic  albuminuria  must  be 
made  with  great  caution,  and  then  only  after  the  patient  has  been  under 
careful  observation  for  a  long  time. 

While  in  the  physiologic  or  functional  albuminuria  the  kidneys 
cannot  be  considered  actually  diseased,  still  there  must  be  some  defect 
either  in  the  blood-vessels  or  in  epithelium  hning  the  tubules  or  cover- 
ing the  glomeruh,  which  renders  them  more  permeable  to  albumin. 
This  condition  may  be  induced:  (a)  By  permanent  or  intermittent 
congestion  of  the  abdominal  organs,  which  raises  the  blood-pressure 
in  the  renal  veins  or  obstructs  the  rate  of  flow  through  the  vessels; 
(b)  by  changes  in  the  blood  which  interfere  with  its  nutritive  quality 
or  its  oxygenating  power,  or  increase  its  viscosity,  and  so  interfere  with 
the  flow  through  the  renal  vessels  and  their  nutrition ;  {c)  by  toxic  or 
irritating  substances  in  the  blood,  due  to  faulty  metabohsm,  imperfect 
digestion,  or  absorption  of  products  of  fermentation  or  putrefaction 
from  the  intestinal  canal  or  taken  as  food  or  medicine. 

The  treatment  of  accidental  and  pathologic  albuminuria  will  be 
considered  under  the  disease  which  it  accompanies.  Management 
and  treatment  of  non-pathologic  albuminuria  are  determined  by  the 
supposed  cause  and  the  conditions  associated  with  it. 

In  albuminuria  occurring  without  any  symptoms,  and  not  showing 
any  tendency  to  vary  with  diet  or  posture,  exercise,  etc.,  there  should 
be  no  marked  restriction  of  the  diet,  which  should  be  varied,  but  should 
not  contain  those  substances  which  are  known  to  irritate  the  kidney. 
Careful  observation  of  the  effect  of  different  articles  of  diet  should  be 
made  in  these  cases,  so  as  to  see  whether  the  albumin  is  increased  by 
any  of  them.  The  ordinary  mode  of  Hfe  as  regards  exercise  and  work 
should  be  carried  out.  Patients  should  not  be  housed  too  closely,  nor 
should  they  be  made  to  consider  themselves  invahds.  The  bowels 
should  be  carefully  regulated,  and  all  conditions  which  cause  congestion 
of  the  abdominal  organs  should  be  avoided.  Tendency  to  anemia 
should  be  combated  with  a  non-astringent  preparation  of  iron.  Ex- 
cessive doses  are  not  indicated.  The  giving  of  drugs  to  control  the 
albuminuria  per  se  is  useless,  although  some  claim  that  ergot,  tt^xv  to 
XX,  t.  i.  d.,  aids  in  controlling  it. 

In  the  intermittent,  cychc,  postural,  and  dietetic  forms  of  the 
disease  the  exciting  factors  of  the  albuminuria  should  be  controlled  as 
far  as  possible  without  interfering  with  the  general  well-being  of  the 
patient.  If  the  diet  and  exercise  are  too  far  restricted,  while  the 
amount  of  albumin  may  be  temporarily  removed  from  the  urine,  the 
patient  suffers  in  general  health. 
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In  postural  albuminuria  the  use  of  drugs  acting  upon  the  peripheral 
circulation,  such  as  small  doses  of  strophanthus,  digitahs,  and  ergot,  is 
often  advantageous.  If  patients  show  tendency  to  ptosis  of  the 
abdominal  organs,  a  suitable  supporting  bandage  should  be  worn. 
Massage  and  gymnastic  exercises  to  develop  the  abdominal  muscles 
are  often  effective. 

In  the  albuminuria  of  adolescence  the  patient  should  continue  the 
regular  mode  of  life  of  his  associates.  Stability  of  the  cardiovascular 
system  should  be  increased  by  tonic  cold  baths,  followed  by  brisk 
rubbing.  Iron,  combined  with  small  doses  of  digitahs  or  strophanthus, 
generally  controls  it.  As  these  patients  generally  faint  while  standing 
in  a  class-room  or  in  church,  they  should  avoid  these  circumstances. 
They  should  be  encouraged  to  exercise  within  their  capacity.  Wine 
and  special  stimulants  should  not  be  given.  In  many  cases  of  "phy- 
siologic albuminuria"  the  condition  persists  for  years,  uncontrolled  by 
treatment,  and  without  any  evidence  of  progressive  renal  disease. 

UREMIA 

Uremia  is  a  toxemia  associated  with  imperfect  functional  activity 
of  the  kidneys.  The  exact  chemical  composition  and  mode  of  produc- 
tion of  the  poison  or  poisons  producing  the  condition  are  unknown. 
The  most  prominent  theories  concerning  the  nature  of  uremia  are: 

1.  That  the  symptoms  are  due  to  the  normal  constituents  of  the 
urine,  which  are  retained  in  the  blood,  owing  to  excretory  deficiency  of 
the  kidney.  While  in  uremia  there  is  a  larger  amount  than  normal 
of  nitrogenous  elements  in  the  blood,  uremic  symptoms  cannot  be 
induced  by  the  injection  of  urea  or  other  nitrogenous  substances. 

2.  That  the  symptoms  are  due  to  the  presence  in  the  blood  of 
some  toxic  substance  other  than  the  normal  constituents  of  the  urine, 
the  result  of  disturbed  metaboKsm  caused  by  the  renal  lesion. 

3.  That  the  kidney  has  an  internal  secretion,  and  the  deficiency 
of  this  secretion  is  the  cause  of  the  uremic  condition. 

As  the  symptoms  of  uremia  vary  greatly  in  character,  it  is  probable 
that  the  nature  of  the  poison  varies  in  different  cases  and  at  different 
times,  according  to  the  lesions  of  the  kidney  and  its  impaired  function. 

The  symptoms  of  acute  uremia  have  been  ascribed — (i)  to  action 
of  the  toxins  on  the  nerve-cells;  and  (2)  to  the  effect  on  the  nerve- 
centers  of  mechanical  pressure  due  to  the  effect  of  the  poisons  on  the 
cardiovascular  system,  and  to  the  resultant  high  blood-pressure. 

The  changes  in  the  brain  that  produce  the  symptoms  have  been 
ascribed  to  effusion  into  the  ventricles  and  consequent  anemia  of  the 
brain,  arrested  cerebral  circulation  from  increased  intracranial 
pressure  without  effusion;  or  the  opposite- — increased  circulation  of 
the  brain. 

The  nature  of  the  uremic  toxemia  being  unknown,  there  is  no 
chemical  antidote.  On  the  supposition  that  imperfect  oxygenation 
of  the  products  of  metabolism  is  the  cause,  the  -use  of  oxygen  has  been 
advocated,  and  certain  observers  have  reported  a  marked  improvement 
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under  its  use,  especially  in  cases  where  the  patient  shows  slight 
cyanosis,  either  before  the  occurrence  of  acute  uremic  symptoms  or 
during  the  attack, 

While  the  nature  of  the  uremic  poison  or  poisons  is  not  known, 
there  is  general  agreement  that  the  symptoms  are  due  to  the  retention 
in  the  blood  of  some  toxic  material;  and  that  the  symptoms  vary  not 
only  with  the  amount  of  the  poison,  but  also  with  its  character,  accord- 
ing as  the  nerve-cells  are  affected  directly  or  influenced  by  the  effect 
of  the  toxin  on  the  cardiovascular  system. 

It  is  most  important  to  remove  from  the  blood  as  quickly  as 
possible  the  cause  of  the  symptoms,  and  the  main  reliance  is  to  increase 
the  action  of  the  kidneys,  and  supplement  their  eliminative  action  by 
that  of  other  organs,  especially  the  skin  and  bowels. 

When  the  toxemia  is  very  acute,  venesection  may  be  employed. 
This  is  especially  indicated  when  the  uremia  occurs  in  acute  nephritic 
conditions,  or  in  a  previously  robust  patient  with  a  pulse  of  high 
tension.  In  such  a  case  from  1 2  to  24  ounces  of  blood  may  be  removed. 
If  the  removal  of  this  amount  of  blood  reduces  the  blood-mass  too 
much,  as  shown  by  the  effects  upon  the  tension  of  the  pulse,  normal 
salt  solution  may  be  introduced  to  replace  part  of  the  blood.  If  it 
is  desired  still  further  to  dilute  the  blood,  twice  the  amount  of  saline 
solution  to  the  amount  of  blood  taken  may  be  introduced.  In  weak 
and  debihtated  patients,  or  in  uremia  occurring  in  chronic  cases, 
venesection  is  not  well  borne,  and  the  rehef  of  the  symptoms  is  more 
than  counterbalanced  by  the  depression  that  follows  it. 

Increased  eHmination  by  the  kidneys  is  generally  impossible  when 
uremia  occurs  in  acute  diseases  of  the  kidney.  The  stimulation  of 
the  kidneys  by  diuretics  increases  the  inflammatory  condition. 
In  certain  conditions  where  toxemia  is  profound,  and  the  need  of 
rapid  elimination  urgent,  it  may  be  necessary  to  try  to  increase 
diuresis  notwithstanding  its  effect  upon  the  kidneys.  The  condition 
of  the  circulation  determines  largely  the  form  of  diuretic  used.  With 
a  pulse  of  high  tension  and  excessive  cardiac  action,  reduction  of  blood- 
tension  by  the  use  of  the  nitrites,  combined  with  the  administration 
of  diuretin,  agurin,  or  theocin,  gives  an  increase  in  the  amount  of 
urinary  water  as  well  as  the  soKds. 

When  the  blood-tension  is  high,  but  cardiac  power  relatively 
insufficient  to  overcome  the  obstruction  due  to  contraction  of  the 
arteries,  digitahs  or  strophanthus,  or  other  members  of  the  group, 
in  combination  with  the  theobromin  preparations,  act  the  best. 
Saline  diuretics,  especially  the  acetate  of  potash,  bitartrate  of  potash, 
either  alone  or  in  combination  with  nitroglycerin  or  digitalis,  as 
indicated,  may  be  substituted  for  the  theobromin.  The  use  of  the 
more  stimulating  and  irritating  diuretics  is  not  justifiable. 

In  chronic  diseases  of  the  kidney  uremia  is  the  result  of  a  gradual 
accumulation  of  poisons,  and  the  symptoms  are  those  of  an  acute 
autointoxication,  added  to  a  chronic  or  latent  toxemia.  In  these 
cases  the  danger  of  stimulating  the  kidneys  by  the  different  forms  of 
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diuretics  is  much  less  than  in  the  acute  inflammatory  type,  although 
the  uremia  may  be  associated  with  more  or  less  acute  changes  in  the 
kidney. 

In  cases  accustomed  to  take  alcohol — beer  or  other  alcoholic 
beverages — the  kidney  function  has  been  carried  on  so  long,  under  such 
stimulation,  that  the  withdrawal  of  the  alcohol  is  at  times  followed  by 
marked  reduction  in  the  amount  of  urine  and  symptoms  indicative  of 
uremia. 

The  direct  stimulation  of  the  kidney  by  the  use  of  the  caffein, 
theocin,  or  theobromin  preparations,  or  use  of  the  infusions  of  sco- 
parius,  Yz  ounce,  or  infusion  triticum  repens,  y^  ounce,  is  especially 
serviceable  in  these  cases. 

In  chronic  kidney  disease  the  effect  of  changes  in  the  circulation 
upon  kidney  function  is  most  important;  as  long  as  the  cardiac 
hypertrophy  is  associated  with  a  high  tension  that  is  not  excessive,  a 
sufficient  ehmination  by  the  kidneys  occurs.  When  the  cardiac  power 
becomes  insufficient,  either  through  degenerative  changes  in  the  heart 
muscle  or  excessive  high  tension  in  the  blood-vessels,  the  elimination 
becomes  deficient  and  symptoms  of  uremia  occur,  and  it  is  necessary 
to  decide  whether  it  is  best  to  increase  cardiac  power  by  the  use  of 
drugs  acting  directly  upon  the  heart,  as  digitahs  and  strophanthus, 
or  to  lower  the  blood-tension  by  the  use  of  nitrites,  as  chloral,  etc. 
Frequently,  by  the  combination  of  cardiac  stimulants  and  vasomotor 
dilators,  both  purposes  are  accompKshed. 

In  acute  uremia  the  action  of  digitahs  and  strophanthus  must  be 
carefully  watched;  if  they  do  not  regulate  the  pulse  and  produce  an 
increased  flow  of  urine,  there  is  danger  in  increasing  the  dosage  or 
continuing  their  use.  The  occurrence  of  increased  dyspnea,  somno- 
lence, or  cardiac  distress  during  their  administration  should  always 
raise  the  question  as  to  whether  these  symptoms  are  due  to  the  un- 
toward action  of  the  drugs. 

The  rules  governing  the  use  of  diuretics  and  cardiac  stimulants 
in  the  treatment  of  uremic  symptoms  occurring  in  acute  and  chronic 
disease  of  the  kidneys  are  more  fully  considered  under  Acute  Nephritis, 
Chronic  Parenchymatous  Nephritis,  and  Interstitial  Nephritis. 

Prof.  Wm.  H.  Thomson  has  called  attention  to  the  influence  of 
aconite  in  lowering  blood-pressure,  and  at  the  same  time  increasing  the 
output  of  urea  by  the  kidneys.  In  the  treatment  of  that  form  of  uremia 
that  occurs  in  pregnancy  (puerperal  eclampsia)  veratrum  viride,  10 
minims  every  two  to  four  hours,  has  been  found  to  control  the  con- 
vulsion through  lowering  the  arterial  tension. 

Ehmination  by  the  bowels  is  important  from  two  standpoints: 
(i)  To  prevent  the  absorption  from  the  intestines  of  substances  which 
are  usually  thrown  off  by  the  kidney,  and,  being  retained  in  the  blood, 
would  add  to  the  toxemia;  (2)  to  induce  vicarious  ehmination  by  the 
bowels  so  far  as  the  normal  constituents  of  the  urine  are  concerned. 

As  uremia  is  usually  attended  by  nausea  and  vomiting,  the  choice 
of  a  cathartic  is  often  a  difficult  question.     The  sahne  cathartics, 
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when  they  can  be  retained  by  the  stomach,  meet  the  indications. 
Potassium  tartrate,  Epsom  salts,  and  the  eiTervescing  solution  of  citrate 
of  magnesia  are  the  ones  most  generally  used.  When  elimination  of 
water  as  well  as  the  other  constituents  of  the  urine  is  desired,  the 
saUne  purgatives  should  be  given  in  as  concentrated  a  solution  as 
possible.  Compound  jalap  powder  ( 5  ss  to  3  j)  has  long  been  a  favorite 
cathartic  in  uremia.  It  can  be  given  for  a  long  time  without  producing 
intestinal  irritation.  When  the  stomach  is  irritable,  it  is  not  well 
borne.  Elaterium  (gr.  yjj  to  ^)  or  elaterin  (gr.  -^  to  j^)  may  be 
given  every  three  to  four  hours  until  thorough  catharsis  is  produced. 
If  combined  with  extract  of  hyoscyamus  (gr.  ^  to  ^),  the  tendency  to 
griping  is  controlled.  The  claim  has  been  made  for  elaterium  that 
it  has  the  power  to  increase  the  ehmination  of  nitrogen  by  the  in- 
testines, especially  when  the  kidney  function  is  impaired;  given  in 
smaller  doses  (gr.  o^toy-),  two  or  three  times  a  day,  without  producing 
marked  purging,  it  often  rapidly  removes  many  of  the  symptoms  of 
acute  and  chronic  uremia  and  reduces  the  edema. 

Calomel,  either  alone  or  in  combination,  is  beheved  by  many  to 
be  the  best  cathartic.  It  may  be  given  in  small  doses,  frequently 
repeated  (gr.  -^  every  fifteen  minutes  for  ten  doses).  Many  advocate 
giving  it  in  this  manner  when  there  is  marked  nausea  and  vomiting, 
claiming  that  in  addition  to  its  cathartic  effect  it  allays  the  irritation 
of  the  stomach.  When  prompt  action  is  desired,  calomel  (gr.  x), 
combined  with  sodium  bicarbonate  (gr.  xx),  or  compound  jalap  powder 
(5ss  to  5j),  is  most  efi&cient.  When  the  patient  is  unconscious, 
croton  oil,  one  or  two  drops  upon  the  tongue,  may  be  used. 

The  skin  shares  with  the  kidney  the  function  of  ehminating 
from  the  blood  a  number  of  substances  which,  if  retained,  would  be 
poisonous.  By  the  skin  is  ehminated  sodium  chlorid,  23.5  parts  per 
thousand,  small  quantities  of  alkaline  sulphates  and  phosphates, 
urea,  uric  acid  and  ethereal  substances,  phenol,  skatol,  etc. 

The  complemental  action  of  the  skin  to  the  work  of  the  kidneys 
renders  it  especially  important  not  only  that  in  all  diseases  of  the  kidney 
the  functional  activity  of  the  skin  be  kept  to  the  normal,  but  that  it 
be  stimulated  so  as  to  have  a  vicarious  action.  In  uremia  this 
vicarious  action  must  be  induced  by  the  hot-air  pack  appKed  in  the 
form  of  Turkish  baths,  portable  Turkish  baths,  hot-air  apparatus 
for  the  bed,  electric-Hght  bath,  or  the  hot  blanket  pack.  As  patients 
with  acute  uremia  are  generally  too  sick  to  use  a  pubKc  Turkish  bath, 
it  is  necessary  to  employ  either  the  portable  Turkish  bath  or  hot  air 
introduced  under  the  bed-clothing.  If  the  patient  is  able  to  sit  up, 
he  may  be  placed  in  a  portable  Turkish  bath,  or  a  similar  apparatus 
may  be  extemporized  by  placing  the  patient  on  a  stool  and  pinning 
about  his  neck  rubber  sheets  or  blankets;  by  the  use  of  chairs,  barrel- 
hoops,  and  other  means,  the  covering  can  be  held  away  from  the 
body  so  as  to  allow  the  necessary  air-space.  The  covering  should 
come  well  down  on  the  floor  and  be  adjusted  so  as  to  retain  the  air 
as  much  as  possible. 
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When  the  patent  is  confined  to  bed,  a  hot-air  bath  may  be  given 
in  the  following  manner:  The  mattress  is  protected  by  a  mackintosh, 
upon  which  is  placed  a  blanket;  the  bed-covering  is  made  a  tent  by 
means  of  a  cradle  of  barrel-hoops,  etc.;  over  the  bed-clothing  is  put 
a  rubber  sheet  or  mackintosh;  the  clothing  is  adjusted  tightly  about 
the  patient's  neck  and  around  the  edges  of  the  bed,  so  as  not  to  allow 
the  escape  of  hot  air.  The  patient's  head  should  be  covered  with  a 
cold  compress.  Hot  air  is  introduced  under  this  covering  by  lighting 
an  alcohol  lamp  (this  must  be  used  with  great  care  on  account  of 
burning  the  patient  or  setting  fire  to  the  covering),  or  an  ordinary 
spirit  or  kerosene  lamp  may  be  used  outside  of  the  cabinet  and  the 
hot  air  led  imder  the  covering  by  means  of  a  section  of  stovepipe 
with  elbow  attached,  or,  if  it  is  not  available,  through  tubes  made 
of  heavy  cardboard  or  asbestos  paper.  Care  must  be  taken,  when 
inflammatory  material  is  used  for  tubes,  that  it  does  not  take  fire. 
A  temperature  of  120°  to  200°  F.  may  be  produced  under  the  covering. 
A  temperature  of  140°  to  160°  F.  is  generally  sufficient  to  produce 
free  diaphoresis.  The  introduction  of  moist  air,  as  steam  from  a  kettle, 
etc.,  may  also  be  tried,  but  while  perspiration  is  more  readily  induced, 
it  does  not  have  so  marked  an  ehminative  effect  as  that  induced  by 
dry  heat. 

The  electric-light  bath  has  been  lately  introduced,  and  it  is  claimed 
that  it  is  much  more  eflicacious  than  the  dry  hot-air  bath.     Since  the 
introduction  of  electricity  for  fighting  purposes  facifities  for  gi\dng 
this  bath  have   increased.     A  number  (six  to  ten)  of  electric-fight 
bulbs  are  fastened  together  and  introduced  into  the  cabinet  or  under 
the  bed-covering,  which  has  been  arranged  in  a  manner  sinfilar  to 
that  used  for  giving  the  hot-air  bath.     The  advantages  of  the  in- 
candescent electric-fight  bath  are  the  ease  and  safety  of  appfication 
and  the  rapidity  with  which  the  skin  is  stimulated.     Free  perspiration 
in  the  electric-light  bath  usually  occurs  in  from  three  to  five  minutes; 
while  in  the  hot-air  bath  the  effect  is  not  obtained  under  fifteen  to 
twenty  minutes,  and  even  longer.     The  retained  heat  from  the  in- 
candescent electric-fight  bulbs  acts  on  the  skin  to  produce  perspiration 
without  raising  the  temperature  of  the  surrounding  air  to  an  un- 
comfortable degree;    and  profuse  perspiration  occurs  with  the  air 
not  raised  above  85°  to  95°  F.     The  stimulation  of  the  sweat-glands 
and  other  structures  of  the  skin  is  influenced  in  a  much  more  powerful 
manner  than  in  the  hot  air  alone.     The  surrounding  air  not  being 
very  hot,  there  is  no  interference  with  heat  efimination.     In  electric- 
light  baths  the  superficial  vessels  are  fully  relaxed  and  the  amount  of 
perspiration  is  considerably  greater  than  that  induced  by  ordinary 
heat.     When  profuse  perspiration  is  needed,  it  may  be  continued  from 
fifteen  to  twenty  minutes.     Too  long  an  exposure  must  be  avoided, 
as  it  frequently  produces  marked  depression.     When  the  dry  hot-air 
or  electric-fight  baths  are  not  possible,  the  hot  blanket  pack  is  very 
efficacious.     A  woolen  blanket  is  wrung  out  of  hot  water  and  appfied 
as  hot  as  the  patient  can  bear  it;    over  the  wet  blanket  dry  ones 
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are  applied,  and  outside  of  this  an  impervious  cover,  as  a  rubber  sheet. 
In  applying  the  blanket  next  to  the  body,  care  must  be  taken  that  it 
is  carried  between  the  arms  and  the  body,  and  also  between  the  legs, 
as  this  insures  not  only  more  complete  perspiration,  but  is  much  more 
comfortable. 

The  frequency  and  duration  of  the  baths  will  depend  upon  the 
severity  of  the  case;  when  toxemia  is  profound,  they  may  be  given 
daily  or  even  oftener,  and  may  be  continued  for  twenty  minutes  to 
an  hour,  the  depressing  effects  of  the  sweats  being  always  considered. 
When  the  toxemia  is  less  and  purgatives  are  also  used  as  prophylactics 
against  uremia,  baths  may  be  given  for  a  short  time  daily,  or  on  alter- 
nate days.  After  the  patient  is  removed  from  the  bath,  his  skin 
should  be  dried  without  chilling,  and  he  should  be  briskly  rubbed 
with  dry  towels  and  then  wrapped  in  a  woolen  blanket.  The  sweating 
is  increased  by  giving  hot  drinks,  the  action  of  which  is  increased  by 
the  addition  of  aromatic  substances  and  sahne  diaphoretics,  such  as 
spiritus  aetheris  nitrosi  and  liquor  ammonii  acetatis. 

Pilocarpin  is  the  most  powerful  of  the  internal  diaphoretics,  and 
when  hot-air  baths  are  not  available,  it  may  be  used  to  produce  free 
diaphoresis.  When  given,  the  patient  should  be  placed  in  the  most 
favorable  condition  for  free  sweating.  He  should  be  closely  covered 
with  blankets,  and  hot-water  bottles  should  be  placed  at  his  feet  and 
about  his  body.  The  pilocarpin  is  given  hypodermatically  in  from 
^  to  I"  grain  doses.  Perspiration  is  induced  in  from  fifteen  to  twenty 
minutes,  beginning  usually  first  upon  the  face.  If  the  first  dose  fails 
to  induce  perspiration,  it  may  be  repeated  in  half  an  hour.  When 
pilocarpin  hydrochlorate  is  not  available,  a  fresh  infusion  of  jaborandi 
leaves,  in  3  to  4  ounces  of  water,  may  be  introduced  into  the  rectum, 
or  from  Yz  dram  to  4  drams  of  the  fluidextract  of  pilocarpin,  in  the 
form  of  a  suppository,  may  be  used.  In  using  pilocarpin  its  tendency 
to  produce  secretion  from  mucous  membranes  as  well  as  from  the  skin 
must  be  remembered;  profuse  salivation  is  nearly  always  present. 
When  it  does  not  act  freely  upon  the  skin,  the  danger  of  producing 
free  secretion  in  the  bronchial  tract,  and  causing  suft'ocation  and  pul- 
monary edema,  is  very  great.  Occasionally  it  increases  secretion  from 
the  stomach,  causing  persistent  nausea  and  vomiting.  After  its  use  the 
patient  is  prostrated,  and  frequently  demands  free  cardiac  stimulation. 

The  control  of  uremic  convulsions  is  most  important.  The  means 
used  are  chloroform  inhalations,  chloral  hydrate  and  its  allied  drugs, — 
sulphonal,  trional,  etc., — the  bromids,  spiritus  aetheris  compositus, 
the  nitrites  and  nitroglycerin,  opium  and  its  alkaloids. 

Chloroform  inhalation  will  temporarily  control  the  spasms,  but 
has  no  influence  whatever  on  the  uremic  condition.  Chloral  hydrate 
may  be  given  either  by  mouth  (gr.  x  to  xv)  or  by  rectum  (gr.  xx  to 
xxx).  The  dose  may  be  repeated  once  or  twice  at  half-hour 
intervals,  and  later  at  hour  intervals,  until  the  spasms  are  con- 
trolled. In  giving  repeated  doses  care  must  be  taken  that  absorption 
has  taken  place,  especially  when  given  by  rectum.     Occasionally  the 
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drug  is  retained  in  the  stomach  or  rectum  for  an  indefinite  period, 
and  with  the  cessation  of  the  convulsions  is  suddenly  absorbed  and 
the  patient  narcotized.  The  advantage  of  chloral  over  chloroform 
is  that,  while  its  action  on  the  nervous  system  is  the  same,  it  is  more 
persistent.     Like  chloroform,  it  has  no  action  on  the  toxemia. 

Two  to  4  drams  of  spiritus  aetheris  compositus  in  4  to  6  ounces  of 
normal  saline  solution,  introduced  into  the  rectum,  acts  as  a  sedative 
and  will  control  the  convulsions  when  chloroform  is  not  available  or 
is  contraindicated.  It  may  be  repeated  in  one  to  two  hours.  By  its 
use  it  is  possible  to  produce  a  mild  form  of  narcosis. 

The  nitrites  and  nitroglycerin  have  very  Httle  influence  on  the 
convulsive  seizures  except  when  they  are  due  to  a  high  arterial  tension. 
Their  action  is  extremely  transient. 

The  use  of  opium  and  its  alkaloids  for  the  control  of  uremic  con- 
vulsions has  been  both  advocated  and  condemned.  The  late  Prof. 
A.  L.  Loomis  strongly  recommended  the  employment  of  morphin 
hypodermatically  in  the  treatment  of  uremic  convulsions  occurring 
in  acute  types  of  nephritis.  It  is  given  in  }i-  to  ^-grain  doses  and 
repeated  frequently  enough  to  control  the  convulsive  seizure.  Those 
who  have  restricted  its  use  to  the  treatment  of  uremia  occurring  in 
acute  kidney  conditions  have  seen  no  bad  effects.  The  uremic  con- 
vulsions are  controlled  and  the  cardiovascular  system  quieted,  and 
there  is  increased  diaphoresis.  In  many  cases  it  also  seems  to  influence 
beneficially  the  functional  activity  of  the  kidney.  Its  use  in  uremia 
that  occurs  in  chronic  nephritis  is  not  devoid  of  danger;  while  it 
may  control  the  uremic  convulsions,  it  increases  the  tendency  to  coma 
and  interferes  with  the  ehminative  function  of  the  kidney.  The 
continued  use  of  opium  to  control  the  uremic  symptoms,  in  either  acute 
or  chronic  diseases  of  the  kidney,  is  bad. 

Increased  arterial  tension  is  so  definitely  associated  with  the 
occurrence  of  convulsive  seizures  that  it  demands  special  treatment. 
The  increase  in  tension  may  be  persistent,  or  it  may  occur  suddenly 
and  be  followed  by  the  convulsion.  In  extreme  cases  venesection 
may  be  needed.  The  amount  of  blood  taken  should  be  governed  by 
its  effect  upon  the  tension,  which  should  be  definitely  lowered. 

The  nitrites  lower  the  tension  but  momentarily,  and  their  use  is 
apt  to  be  followed  by  an  increase  in  tension.  When  used,  they  should 
be  given  in  doses  just  sufficient  to  influence  the  tension,  and  be  repeated 
frequently  enough  to  control  it. 

Many  of  the  drugs  given  to  act  upon  the  nervous  symptoms  of 
uremia  have  a  controlKng  effect  on  the  circulation  also.  This  applies 
especially  to  chloral.  Given  in  full  doses  it  promptly  controls  the 
spasm  and  lowers  blood-tension  for  a  longer  time  than  any  other  means 
at  our  command. 

Dyspnea  is  a  frequent  symptom  of  uremia.  It  may  occur  in 
paroxysmal  asthmatic  attacks  or  without  the  sibilant  and  sonorous 
rales.  The  breathing  is  of  a  peculiar  hissing,  character;  at  times  it 
may  become  Cheyne-Stokes  in  type. 
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Dyspnea  is  due  to  the  action  upon  the  nervous  system  or  upon 
the  circulation  of  the  toxemia;  and  from  a  therapeutic  standpoint  it 
should  be  considered  but  another  form  of  spasmodic  seizure. 

The  treatment  of  this  local  spasm  is  practically  the  same  as  that 
of  the  convulsive  seizure.  Treatment  directed  to  the  respiratory 
tract  itself  is  of  but  httle  use. 

Gastro-intestinal  symptoms  that  occur  in  uremia,  as  nausea, 
vomiting,  and  diarrhea,  are  all  evidences  of  the  toxemia.  Treatment 
directed  toward  the  intestinal  tract  alone  rarely  accomphshes  any 
good.  The  nausea,  vomiting,  and  diarrhea  may  be  to  a  certain  extent 
eliminative,  and  should  not  be  stopped  unless  debilitating  the  patient. 

The  use  of  opium  or  morphin  for  control  of  nausea  and  vomiting 
is  contraindicated.  The  use  of  stomach-washing  and  enteroclysis 
often  gives  rehef . 

The  paralytic  form  of  uremic  attack  may  occur  either  as  a  hemi- 
plegia or  as  a  locaHzed  paralysis.  In  paralytic  conditions  lasting  for 
a  short  time  the  paralysis  is  largely  due  to  the  disturbed  circulation 
of  the  brain  and  its  attendant  anemia  or  hyperemia.  It  is  impossible, 
in  many  cases,  without  a  full  knowledge  of  the  previous  kidney  condi- 
tion, to  say  whether  the  paralysis  is  due  to  a  rupture  or  thrombosis  of 
a  cerebral  vessel,  or  is  a  symptom  of  the  uremic  condition.  When 
there  is  a  history  of  acute  or  chronic  kidney  disease  and  other  symp- 
toms of  uremia,  the  treatment  of  the  paralytic  condition  should  be 
that  of  an  acute  uremic  attack. 

ECLAMPSIA 

Closely  allied  to  uremia  is  the  blood  state  which  gives  rise  to  gesta- 
tional convulsions,  and  which,  since  it  is  an  obstetric  subject,  is  dealt 
with  here  only  incidentally.  When  eclampsia  appears  to  result  from 
the  so-called  pregnancy  kidney,  the  resemblance  to  the  uremia  of 
acute  parenchymatous  nephritis  is  striking,  because  in  either  case 
complete  recovery  often  occurs.  Pregnant  w^omen  sometimes  develop 
true  acute  nephritis,  so  that  in  such  cases  differentiation  is  hardly 
possible.  True  pregnancy  kidney,  however,  is  held  to  be  the  effect, 
not  the  cause,  of  eclampsia,  while  there  is  little  doubt  that  uremia  is 
purely  a  retention  phenomenon,  due  always  to  insufficiency  of  the 
kidneys.  In  the  blood  state  which  leads  to  pregnancy  kidney  these 
organs  are  not  necessarily  involved.  Eclampsia  in  rare  instances  oc- 
curs with  normal  kidneys  and  urine  free  from  albumin.  It  is  claimed 
that  the  liver  always  presents  lesions  in  eclampsia,  also  that  if  such 
lesions  are  not  discoverable,  the  general  condition  clearly  shows  a 
functional  insufficiency  of  the  liver.  Hepatic  lesions  and  insufficiency 
have  no  necessary  connection  with  uremia. 

It  is  well  attested  that  pregnant  women  with  chronic  interstitial 
nephritis  exhibit  convulsions  in  a  very  small  per  cent,  of  cases  only — 
according  to  authorities  about  3  per  cent.  It  is  impossible  to  state 
whether  in  a  given  case  such  conditions  should  be  termed  uremic  or 
eclamptic. 
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There  is  no  doubt  that  a  vicious  circle  is  in  evidence  in  eclampsia, 
as  may  also  be  the  case  in  uremia  following  acute  nephritis  due  to 
toxic  agencies  in  the  blood.  The  circulating  toxins  may  or  may  not 
set  up  a  renal  lesion.  If  they  do  cause  an  inflammatory  or  degenera- 
tive alteration  of  the  parenchyma  of  the  organs,  obstructive  phenom- 
ena will  result  with  retention  toxemia  added  to  the  original  toxemia. 
Hence  it  may  sometimes  be  possible  for  eclampsia  and  uremia  to  exist 
side  by  side. 

ACTIVE  CONGESTION  OF  THE  KIDNEYS 

Active  congestion  of  the  kidneys  is  a  transient  disturbance  of  the 
renal  circulation,  which  may  cause  exudation  of  serum  and  cellular 
elements  of  the  blood  into  the  uriniferous  tubules. 

Temporary  congestion  of  the  kidney  may  be  caused: 

1.  By  chilhng  of  the  body,  as  prolonged  exposure  to  cold,  cold 
baths,  etc.  The  above  may  cause  active  congestion  of  lungs,  kidneys, 
or  other  organs,  according  to  certain  determining  factors. 

2.  By  action  upon  the  kidney  of  some  irritant,  either  chemical 
or  bacterial,  as  cantharides,  oil  of  mustard,  turpentine,  cubebs  and 
copaiba,  potassium  chlorid,  potassium  nitrate,  antimony  and  its 
compounds,  or  toxins  of  acute  infectious  disease. 

3.  By  injury  or  surgical  operation  on  any  part  of  the  body,  es- 
pecially upon  the  genito-urinary  tract. 

4.  By  acute  congestion  after  overexertion. 

The  urine  is  diminished,  small  quantities  being  passed  at  a  time, 
or  it  may  be  suppressed;  there  may  be  pain  or  strangury.  The  urine 
contains  albumin  and  granular,  epithehal,  or  blood  casts.  With 
the  urinary  symptoms  there  may  be  shght  rise  in  temperature,  pain 
in  the  back  and  abdomen,  nausea,  vomiting,  diarrhea,  prostration, 
delirium,  and  constipation. 

The  symptoms  present  in  this  condition  depend  in  part  upon  the 
nature  of  the  exciting  cause  and  its  power  to  affect  other  organs, 
and  in  part  upon  the  disturbed  function  of  the  kidney. 

In  severe  cases  active  congestion  of  the  kidney  may  pass  into  that 
of  an  acute  inflammatory  condition  described  under  "Acute  Nephri- 
tis." When  congestion  of  the  kidney  is  milder  and  the  irritation 
transient,  the  urine  returns  to  a  normal  condition  in  a  short  time. 

The  treatment  consists  of: 

1 .  Prophylaxis.  Persons  who  are  exposed  through  their  occupation 
to  poisons  which  can  become  kidney  irritants  should  guard  against 
their  introduction.  This  is  necessary  for  painters,  where,  in  addition 
to  the  turpentine,  there  is  danger  of  lead-poisoning.  The  administra- 
tion of  drugs  that  are  Uable  to  produce  kidney  irritation  should  be 
always  kept  in  mind  and  avoided  in  conditions  in  which  there  are  apt 
to  be  compUcating  diseases  of  the  kidney,  as  in  scarlet  fever,  diphtheria, 
the  use  of  carboKc  acid  in  the  treatment  of  surgical  diseases,  and  also 
the  use  of  iodoform  and  iodin  compounds  in  surgical  dressings. 

2.  The  elimination  of  the  poison  by  other  means  than  the  kidney. 
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When  the  poison  can  be  eliminated  by  other  avenues  than  the  kidney, 
means  should  be  taken  to  insure  this  mode  of  elimination,  as  by  the 
skin,  lungs,  and  intestines.  Where  it  is  possible  to  render  the  poison 
less  harmful  to  the  kidney  by  combination  with  other  substances, 
such  antidotes  should  be  given. 

3.  Dilution  of  blood  and  urine,  so  that  the  concentration  of  the 
poison  and  its  irritating  effects  may  be  lessened.  In  certain  conditions 
venesection  and  the  substitution  of  normal  saHnes  for  the  amount 
of  blood  taken  accomplish  this. 

4.  Combating  circulatory  changes  in  the  kidney.  Where  the 
kidney  is  intensely  congested,  so  that  there  is  a  temporary  suppression 
of  function,  absolute  physiologic  rest  is  imperative.  There  should  be 
no  attempt  to  increase  the  flow  of  urine  by  giving  large  quantities  of 
fluid  or  other  diuretics.  The  withholding  of  all  food  and  drink  for 
twelve  or  twenty-four  hours  is  often  necessary.  When  the  secretion 
of  urine  becomes  freer,  then  diuresis  may  be  stimulated  by  free  use 
of  water,  diluent  drinks,  and  the  non-irritating  diuretics.  The  faulty 
excretion  by  the  kidneys  may  be  compensated  for  by  increased  ehmina- 
tion  by  the  skin  and  bowels,  as  described  under  "Uremia." 

Withdrawal  of  blood  from  the  kidneys  may  be  accomplished  by 
cupping  over  the  region  of  the  kidney,  followed  by  counterirritation. 
It  is  necessary  to  avoid  the  use  as  counterirritants  of  all  substances 
which,  if  absorbed,  would  increase  kidney  irritation,  as  turpentine, 
cantharides,  etc.  Hot  fomentations  or  poultices  are  usually  sufficient 
to  keep  up  the  effect  of  the  cupping.  The  general  treatment  of  active 
congestion  is  the  same  as  that  of  acute  nephritis. 

PASSIVE  CONGESTION  OF  THE  KIDNEY 
Synonyms:     Passive  Hyperemia  of  t^ie  Kidney;    Chronic  Cyanotic  Kidney 

Passive  congestion  of  the  kidneys  depends  upon  some  interference 
with  the  return  circulation,  which  may  affect  the  entire  venous  system, 
as  when  due  to  pulmonary  or  cardiac  disease,  or  may  be  local,  as 
obstruction  of  one  or  both  renal  veins.  The  kidney  lesion  varies  with 
the  length  of  time  and  degree  and  nature  of  the  circulatory  inter- 
ference, and  whether  it  affects  one  or  both  kidneys. 

The  effect  of  interference  with  the  kidney  circulation  is  to  decrease 
the  rate  of  flow  of  blood  through  the  glomeruH  and  diminish  its 
functional  activity.  The  effect  upon  the  function  of  the  kidney  is 
shown  by  the  urine;  the  quantity  is  decreased,  color  dark,  specific 
gravity  high,  due  chiefly  to  reduction  in  the  amount  of  urinary  water 
without  corresponding  decrease  in  the  solids.  Albumin  is  present 
and  also  casts,  which  are  chiefly  hyahne,  although  granular  casts 
may  occur.  Blood  is  not  usually  present  in  simple  passive  congestion, 
except  a  few  isolated  red  blood-corpuscles.  If  a  large  amount  of  blood 
is  present,  it  always  points  to  some  complication,  either  a  nephritis 
or  hemorrhagic  infarction. 

The  treatment  of  passive  congestion  of  the  kidney  is  determined 


636  THE   URINARY   SYSTEM 

by  the  nature  of  the  cause,  and  its  success  depends  upon  the  power 
to  remove  the  interference,  or,  if  this  is  impossible,  to  compensate  for 
it. 

When  the  obstruction  to  the  circulation  is  in  the  kidney  itself,  as 
neoplasms  or  thrombosis  of  the  renal  vein,  little  can  be  done.  This 
condition  usually  involves  only  one  kidney,  and  the  function  of  the 
other  kidney  should  be  conserved  by  reducing  the  demands  made 
upon  it.  The  rules  governing  diet,  amount  of  fluid  taken,  relief  by 
action  of  skin,  bowels,  etc.,  are  the  same  as  described  in  chronic 
interstitial  nephritis.  If  the  thrombosis  of  the  renal  vein  is  recent, 
alkahs  may  be  given  to  aid  in  the  resolution  of  the  clot.  If  organi- 
zation of  the  clot  has  taken  place,  all  treatment  to  favor  its  removal 
is  useless. 

Pressure  upon  the  renal  vein  cannot  be  compensated  for  by  drugs 
without  disturbing  the  whole  vascular  system;  surgical  interference 
is  here  called  for. 

When  renal  congestion  is  due  to  interference  with  the  return  circu- 
lation through  obstruction  in  lungs,  heart,  or  pericardium,  the  indi- 
cations are  to  increase  cardiac  power  and  so  reestabhsh  the  normal 
rate  of  flow  through  the  kidneys.  In  order  to  accomphsh  this  it  is 
necessary  to  increase  the  force  and  pumping  power  of  the  left  side  of 
the  heart,  so  as  to  raise  the  blood-pressure  in  the  kidney  and  the  rate 
of  flow  through  the  glomeruH.  This  can  often  be  accompKshed 
by  tincture  of  digitahs,  tincture  of  strophanthus,  or  other  cardiac 
stimulants.  With  increased  muscular  power  of  the  heart,  not  only 
is  the  blood  propelled  more  forcibly  into  the  arteries,  but  the  suction 
power  of  the  ventricles  is  raised  and  the  venous  flow  increased. 

In  long-standing  or  severe  cases  general  edema  is  usually  present, 
and  the  increased  amount  of  fluid  in  the  vascular  system  and  in  the 
tissues  of  the  body  still  further  increases  the  work  of  the  heart  and 
the  kidneys;  it  becomes  necessary  to  reheve  the  edema  and  to  reduce 
the  blood  mass  before  it  is  possible  to  reestablish  the  normal  rate  of 
flow  through  the  kidneys. 

The  means  employed  to  reduce  the  edema  are: 

1.  Diminution  in  the  amount  of  fluid  taken  as  food  or  drink. 
The  diet  should  be  dry,  and  only  as  much  fluid  allowed  as  will  allay 
thirst  to  a  certain  degree  (for  these  patients  are  generally  very  thirsty, 
although  water-logged).  The  quantity  of  fluid  taken  should  be 
considerably  under  the  amount  of  urine  passed,  even  although  the 
patient  is  losing  fluid  by  the  skin  or  bowels. 

2.  Purgation:  The  patient  should  have  a  number  of  watery 
passages  a  day — in  some  cases  as  high  as  six  or  eight  a  day.  The 
form  of  cathartic  must  be  governed  by  the  individual  requirements 
and  idiosyncrasies  of  the  case.  The  cathartic  should  not  disturb  the 
stomach  or  cause  intestinal  irritation.  If  the  sahne  cathartics  are 
given,  they  should  be  administered  in  as  concentrated  a  solution  as 
possible.  If  the  simple  salines  are  not  sufflcient,  then  the  hydragog 
cathartics  may  be  substituted.     If  the  mercurial  preparations  are  used, 
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their  free  elimination  must  be  insured  by  proper  combination  or  use 
of  salines.     Small  doses  of  elaterium  are  often  very  efficacious. 

3.  Diaphoresis:  The  use  of  hot-air  baths,  electric-hght  baths,  or 
Turkish  baths  is  beneficial.  These  are  not  as  efficacious  as  the  restric- 
tion of  fluid  and  purgation,  and  are  more  apt  to  distress  and  weaken 
the  patient. 

4.  Drainage:  When  the  fluid  has  collected  in  the  serous  sac, 
or  the  subcutaneous  tissues  are  very  much  infiltrated,  it  may  be 
necessary  to  remove  the  fluid  by  aspiration  from  the  serous  sacs  or 
by  puncture  of  the  skin.  This  should  be  done  with  all  aseptic  pre- 
caution, on  account  of  tendency  to  suppuration  in  patients  with  dis- 
turbed circulation  and  low  vitality. 

After  the  reduction  of  edema  the  use  of  digitalis  or  strophanthus, 
either  alone  or  in  combination  with  caffein,  theobromin,  or  theocin 
preparations,  is  followed  by  increase  in  cardiac  power  and  marked 
diuresis,  and  the  further  removal  of  the  edema. 

In  advanced  cases  of  passive  congestion  with  edema  and  diminish- 
ing urine  the  use  of  diuretics  should  not  be  begun  until  after  the 
edema  and  overfilled  venous  system  have  been  reheved. 

After  the  circulation  has  improved  and  function  of  the  kidney 
has  been  reestablished,  the  subsequent  management  and  treatment 
of  the  case  are  to  so  regulate  the  circumstances  and  mode  of  Ufe  of 
the  patient,  and  to  combat  the  comphcations,  as  to  prevent  failure 
of  the  circulation  and  the  return  of  edema. 

Stimulation  of  the  kidney  by  diuretics  is  of  only  secondary  im- 
portance. Sooner  or  later  in  all  cases  (unless  terminated  by  some 
other  condition)  there  comes  a  time  when  the  power  of  the  heart  to 
compensate  fails  and  the  patient  becomes  permanently  edematous. 
But  even  then  much  can  be  done  by  judicious  management  and  symp- 
tomatic treatment  to  make  the  patient  comfortable  and  to  delay  the 
inevitable  time  when  all  means  fail  to  reheve  the  distress  of  edema 
and  dyspnea. 

ACUTE  NEPHRITIS 

Acute  nephritis  has  been  described  as  acute  diffuse  nephritis, 
acute  desquamative  nephritis,  acute  tubular  nephritis,  acute  catarrhal 
nephritis,  acute  croupous  nephritis,  albuminous  nephritis,  hemorrhagic 
nephritis,  acute  Bright 's  disease,  acute  albuminuria,  acute  renal 
dropsy,  epithelial  nephritis,  glomerulonephritis.  These  different  names 
have  been  given  largely  in  the  attempt  to  designate  the  portion  of  the 
kidney  that  is  primarily  or  chiefly  involved  or  to  indicate  the  nature 
of  the  process. 

There  is  great  difficulty  in  making  a  definite  classification  of  the 
acute  and  chronic  diseases  of  the  kidney  from  a  therapeutic  standpoint. 
A  satisfactory  classification,  based  on  causes,  is  at  the  present  time 
not  possible.  A  classification  according  to  the  part  of  the  kidney 
primarily  or  chiefly  involved  is  possible  only  to  a  certain  degree, 
but  is  helpful  both  cHnically  and  therapeutically.     A  classification 
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according  to  the  nature  of  the  morbid  process,  while  possible  for  the 
pathologist,  is  clinically  impossible,  as,  with  our  present  methods  of 
diagnosis,  we  cannot  differentiate  the  various  types  according  to  the 
anatomic  changes,  which  may  be  congestive,  degenerative,  exudative, 
or  productive  alone,  or,  what  is  more  common,  these  processes  may 
be  combined  in  varying  degrees. 

For  the  purpose  of  chnical  diagnosis  and  of  treatment  it  is  only 
possible  to  determine  approximately  what  portion  of  the  kidney  is 
primarily  or  chiefly  involved,  and  to  estimate  the  nature  of  the  probable 
changes  from  the  history  of  the  case,  which  includes  all  factors  which 
may  influence  kidney  function.  What  is  more  important  than  a 
hard  and  fast  pathologic  diagnosis  is  a  correct  understanding  as  to 
how  extensively  the  renal  functions  are  disturbed,  and  of  the  indica- 
tions for  the  treatment. 

Bradford*  has  called  attention  to  the  importance  of  distinguishing 
two  types  of  acute  diseases  of  the  kidney.     One  type,  while  affecting 
the  kidney  function  more  or  less  profoundly,  runs  an  acute  course, 
^  lasting  not  more  than  four  to  six  weeks,  and  inflicts  no  permanent 

■^  dam^age  on  the  kidney,  the  patient  making  a  perfect  recovery.     Ab- 

sence of  persistent  edema  is  a  distinguishing  feature.  This  type 
includes  transient  nephritis,  febrile  albuminuria,  metabolic  and  toxic 
nephritis,  and  the  kidney  involvement  that  is  present  in  most  of  the 
acute  infectious  diseases.  The  other  type,  which  may  be  ushered  in 
by  the  same  symptoms,  and  be  dependent  to  some  degree  on  the  same 
causes,  damages  the  kidney  permanently  and  is  accompanied  by 
marked  and  persistent  edema.  This  t>'pe  may  occur  in  diphtheria, 
pregnancy,  as  a  post-scarlatinal  nephritis,  or  may  occur  as  a  primary 
nephritis  of  unknown  origin. 

Although  it  may  be  impossible  to  determine  cHnically  the  exact 
pathologic  changes  that  are  occurring  in  the  kidney,  we  know  with 
certainty  that  the  glands  are  more  or  less  acutely  inflamed  and  that 
the  excretory  function  is  disturbed.     The  objects  of  treatment  are: 

1.  To  relieve  the  renal  hyperemia  by  the  removal  of  the  cause, 
if  possible.  If  it  is  dependent  upon  the  toxemia  of  one  of  the  infectious 
diseases,  to  diminish  this  toxemia  by  the  control  of  the  primary 
disease,  or  by  lessening  the  concentration  of  the  toxins  in  the  blood 
and  inducing  ehmination  by  other  channels  when  the  kidney  is  irri- 
tated. 

2.  To  secure  physiologic  rest  for  the  kidney  by  reducing  its  func- 
tional activity  as  far  as  possible,  while  at  the  same  time  maintaining  a 
constant  flow  through  the  tubes  to  keep  them  clear,  but  without  injury 
to  the  gland. 

3.  To  diminish  the  danger  of  further  or  permanent  damage  to 
the  kidney. 

To  influence  the  morbid  processes  and  abate  the  renal  hyperemia 

ythe  patient  must  be  put  to  bed  in  a  warm  room.     The  temperature  of 
the  room  should  be  warmer  than  that  of  an -ordinary  sick-room  or 
*  Croonian  Lectures,  1904. 
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hospital  ward,  but  should  not  be  uncomfortable,  and  the  air  of  the 
room  should  be  kept  as  pure  as  possible.  The  patient  should  be 
protected  from  chilling,  some  advising  that  he  should  be  clothed  in 
woolen  garments  and  placed  between  woolen  sheets. 

The  circulation  of  the  kidney  may  be  affected  by  local  appUca- 
tions,  as  hot  appHcations  and  counterirritation  over  the  lumbar 
region,  or  by  dry  cupping.  The  object  is  to  bring  the  blood  to  the  C 
surface  by  directing  it  into  the  lumbar  arteries.  The  vacuum  in  the 
dry  cups  should  not  be  so  great  as  to  injure  the  superficial  capillaries 
and  produce  ecchymosis,  as  this  would  defeat  the  object  of  the  treat- 
ment by  blocking  up  the  capillaries.  After  the  dry  cups,  a  hot  fomen- 
tation should  be  apphed  over  the  back  or  entire  lower  portion  of  the 
trunk.  In  very  severe  cases  wet  cups  may  be  employed.  The 
local  blood-letting  by  means  of  the  wet  cups  should  be  used  only 
when  the  case  is  a  very  severe  one,  and  the  patient  can  lose  a  certain 
amount  of  blood  without  detriment.  It  is  also  necessary  to  keep  the 
feet  warm  constantly,  as  the  renal  circulation  is  markedly  affected 
by  chilHng  of  the  lower  extremities. 

Circulation  of  the  kidneys  may  also  be  modified  by  hot  rectal  | 
irrigations  or  enteroclysis  with  normal  salt  solution.  Continuous 
irrigation  is  given  for  from  ten  to  fifteen  minutes.  An  ordinary  long 
rectal  tube  may  be  used,  or,  what  is  better,  a  double  tube  (Martin's, 
Tuttle's,  or  Kemp's).  The  temperature  of  the  water  may  vary  from 
/  102°  to  120°  F.,  110°  F.  being  that  most  commonly  used.  Large 
quantities  of  the  water  should  be  used.  Kemp  advises  that  the  outlet 
tube  should  be  narrowed  so  that  from  one  pint  to  one  quart  of  the 
solution  be  kept  constantly  in  the  bowels.  By  the  retention  of  a 
certain  amount  of  water  continuously  in  the  large  intestine,  absorption 
takes  place  from  the  pelvic  vessels  which  stimulate  the  flow  of  urine 
through  the  kidneys.  The  heat  of  the  solution  affects  the  renal  circu- 
lation reflexly  and  diminishes  the  hyperemia.  Aconite,  i  or  2  minims 
every  hour  until  there  is  well-marked  reduction  in  the  force  of  the 
circulation,  has  been  recommended  by  a  number  of  authors. 

The  claim  has  been  made  that  it  is  not  only  a  sedative  to  the  general 
circulation,  but  influences  directly  the  renal  h>T)eremia. 

The  use  of  the  above  methods  to  reheve  the  h>TDeremia  in  acute 
nephritis  will  depend  upon  the  severity  of  the  case.  In  mild  cases 
putting  the  patient  to  bed  in  a  warm  room,  warmly  clothed,  hot 
applications  to  the  back,  mild  diaphoresis,  and  a  thorough  rehe\dng 
of  the  bowels  by  sahne  cathartics,  may  be  all  that  is  necessary.  In 
the  more  severe  cases  the  treatment  must  be  more  energetic,  and  must 
be  persevered  in  as  long  as  there  is  hope  of  modifying  the  pathologic 
processes  in  the  kidney. 

As  the  skin  shares  with  the  kidney  the  function  of  ehminating 
from  the  blood  substances  which  have  the  power  of  stimulating  or 
irritating  the  kidney  and  increasing  its  hyperemia,  free  diaphoresis 
should  be  induced  by  hot-air  baths,  by  the  hot  pack,  by  the  electric- 
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light  bath,  or  by  pilocarpin.  The  method  of  applying  these  means 
and  their  indications  have  been  considered  under  ''Uremia." 

The  congestion  of  the  kidneys  may  also  be  influenced  by  purgation. 
The  action  of  the  bowels  is  a  most  important  one  in  diminishing  the 
work  of  the  kidney.  Substances  normally  found  in  the  urine  are 
absorbed  from  the  intestines  and  thrown  off  by  the  kidneys.  By  free 
action  of  the  bowels  the  absorption  of  these  products  is  prevented. 
The  amount  of  urinary  water  is  also  diminished  when  the  movements 
of  the  bowels  are  liquid.  It  has  been  proved  that  when  the  move- 
ments of  the  bowels  are  solid  the  feces  contain  but  a  small  amount  of 
chlorid  of  sodium.  On  the  other  hand,  when  they  are  liquid  they 
contain  a  larger  percentage,  wliile  the  amount  of  the  chlorid  in  the 
urine  is  diminished.  The  cathartic  used  should  produce  free  and  co- 
pious movements  of  the  bowels,  but  the  medicine  should  not  contain 
any  ingredients  which  will  be  absorbed  in  the  blood  and  cause  renal 
irritation  through  elimination  by  the  kidneys. 

The  saKne  purgatives,  especially  sulphate  of  magnesia,  the  com- 
pound jalap  powder,  or  elaterium,  meet  the  indications.  Many 
authors  advise  the  use  of  the  more  drastic  purgatives.  As  it  is  neces- 
sary for  the  bowels  to  be  kept  active  for  some  time,  no  cathartic 
should  be  used  which  may  induce  secondary  inflammation  of  the 
intestines.  Some  writers  claim  that  mercury  is  contraindicated  in 
acute  diseases  of  the  kidney,  as  it  is  hable  to  cause  secondary  irritation 
of  the  kidney  when  it  is  absorbed  from  the  intestine.  The  insoluble 
preparations,  as  hydrargyrum  cum  creta  or  blue  mass,  when  given 
in  connection  with  other  purgatives,  are  not  absorbed  and  do  not 
irritate  the  kidney.  Calomel,  when  given  at  night  and  its  action  not 
obtained  until  ten  or  twelve  hours  later,  may  produce  some  kidney 
irritation  through  absorption.  When  given  in  small  divided  doses, 
Yo  grain  every  fifteen  minutes  until  a  grain  is  taken,  or  when  com- 
bined with  pulvis  purgans  and  a  rapid  action  obtained,  absorption 
from  the  intestines  does  not  occur.  When  the  mercurial  cathartics 
are  used,  they  should  not  be  given  continuously  for  any  length  of  time. 

To  secure  physiologic  rest  for  the  kidney  by  reducing  the  functional 
activity  the  dietetic  treatment  of  acute  nephritis  is  most  important. 
When  there  is  but  slight  involvement  of  the  kidney,  it  is  merely 
necessary  to  reduce  the  amount  of  food,  and  milk  in  these  cases  is 
the  most  suitable  diet,  or  if  it  is  not  well  borne,  the  lighter  meat  broths 
or  albumin-water.  As  diuresis  is  generally  free  in  these  cases,  the 
free  use  of  diluent  drinks  is  indicated. 

In  severe  cases  the  diet  should  consist  of  the  smallest  possible 
amount.  In  extreme  cases  it  may  be  necessary  to  withdraw  practically 
all  food  for  twenty-four  to  forty-eight  hours.  The  thirst  may  be 
combated  by  allowing  the  patient  to  suck  ice,  or  by  gi\ing  very  cold 
water  in  small  quantities,  one  teaspoonful  at  a  time.  In  most  cases 
the  amount  of  milk  given  should  be  limited  to  a  pint  and  a  half  or 
two  pints,  and  all  fluid  nourishment  should  be  of  the  lightest  kind. 
If  there  are  marked  cardiac  weakness  and  small,  thready  pulse,  it  may 
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be  necessary  to  give  small  doses  of  alcohol  in  concentrated  form,  often 
repeated.  The  scanty  diet  recommended  in  these  cases  cannot  be 
persisted  in  for  more  than  three  or  four  days,  but  rarely  does  the 
dangerous  period  persist  longer  than  this  time,  and  either  the  patient 
dies  of  uremia  or  the  functional  activity  of  the  kidney  improves. 

The  diet  during  the  state  of  convalescence  may  be  more  abundant, 
especially  if  it  was  markedly  curtailed  during  the  earher  period  of 
the  disease,  or  if  the  patient  has  been  reduced  by  the  disease  which 
nephritis  compKcates.  Milk  is  an  important  part  of  the  dietary,  but 
not  more  than  three  pints  should  be  given,  otherwise  the  proteid 
would  be  too  great,  and  would  prevent  offering  the  necessary  variety 
of  food  and  from  increasing  the  nutritive  value  of  the  diet. 

In  addition  to  milk,  the  following  may  be  added:  white  bread, 
legumes,  cereals,  oats  and  barley,  small  quantities  of  mild  cream- 
cheese,  and  some  fruits,  especially  grapes.  Later  on  sohd  proteid  in 
the  form  of  meat  in  small  quantities,  either  as  white  or  dark  meat, 
or  eggs.  At  no  time  should  the  amount  of  proteid  ingested  be  over 
100  grams.  The  rapidity  with  which  the  diet  is  increased  will  depend 
upon  the  condition  of  the  renal  function.  When  the  urine  rapidly 
returns  toward  the  normal  and  there  is  no  evidence  of  any  uremic 
symptoms,  rather  a  free  diet  can  be  given. 

Water  has  been  considered  the  best  and  safest  diuretic,  and  its 
free  use  has  been  advised  in  all  cases  to  flush  out  the  kidney  tubules 
and  increase  the  amount  of  urinary  water.  While  to  the  normal 
kidneys  both  urea  and  water  are  physiologic  stimulants,  by  the 
diseased  glands  they  are  both  ehminated  with  difficulty,  and  the 
diminution  in  the  amount  of  urinary  water  in  acute  diseases  of  the 
kidney  is  generally  a  good  index  of  the  difficulty  with  which  water  is 
eliminated. 

In  acute  cases  if  abundance  of  water  is  given  during  the  early 
stages,  if  it  causes  free  urination,  it  is  at  the  expense  of  the  kidney 
irritation;  if  it  does  not  increase  the  urine,  it  produces  a  condition  of 
plethoric  hydremia,  with  resulting  overfilHng  of  the  blood-vessels 
and  raising  of  arterial  tension.  After  this  has  reached  a  certain  point, 
edema  occurs.  In  all  acute  cases  where  scanty  urine  and  edema  are 
associated,  the  use  of  water  should  be  reduced  to  the  lowest  possible 
extent. 

The  rules  for  the  administration  of  water  in  acute  renal  diseases 
are:  When  there  is  slight  urinary  disturbance  and  the  kidney  responds 
readily  to  any  increase  in  the  amount  of  water  taken,  i.  e.,  increased 
diuresis,  water  may  be  given  freely. .  In  more  severe  cases,  especially 
in  proportion  to  the  diminution  in  urine  and  the  amount  of  edema, 
water  should  be  given  sparingly,  and  the  effect  upon  the  kidney 
secretion  closely  watched.  It  is  impossible  to  fix  definitely  the  amount 
of  water  that  should  be  given.  The  giving  of  milk,  water,  and  other 
diluent  drinks  will  depend  entirely  upon  the  freedom  of  diuresis  and 
the  amount  of  edema.  As  the  kidney  function  increases,  more  fluid 
can  be  added.     When,  on  the  other  hand,  the  urinary  water  does  not 
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equal  50  per  cent,  of  the  amount  of  fluid  taken,  then  it  is  necessary 
to  curtail  the  amount  of  water  until  the  ehmination  by  the  kidneys 
equals  at  least  50  per  cent,  of  the  amount  ingested.  When  diuresis 
falls  much  below  the  intake  of  fluids,  edema  is  increased,  and  certain 
definite  symptoms  due  to  overfilhng  of  the  blood-vessels,  high  blood- 
pressure,  and  infiltration  of  the  tissues  with  edema  result. 

In  the  treatment  of  acute  kidney  diseases  undue  importance  has 
been  given  to  the  necessity  of  keeping  up  a  free  flow  of  urine  without 
regard  to  what  the  renal  condition  may  be,  or  without  thought  of  the 
possible  damage,  both  immediate  and  remote,  that  may  result  from 
trying  to  increase  the  amount  of  urine. 

While  all  clinicians  agree  that  no  diuretics  should  be  given  that 
will  irritate  or  unduly  stimulate  the  kidneys,  some  lay  stress  on  the 
importance  of  diminishing  the  acidity  of  the  urine,  claiming  that  the 
urine  should  be  rendered  alkahne  as  early  as  possible,  so  as  to  prevent 
the  plugging  of  the  tubules  by  the  coagulation  of  albumin  and  blood, 
the  acid  urine  increasing  the  coagulability  of  these  substances,  while 
in  alkaline  urine  they  are  held  in  solution.  The  use  of  diuretics  of 
different  types  in  acute  kidney  diseases  has  been  largely  influenced 
by  the  theory  that  in  all  types  of  acute  nephritis  the  diminished  urine 
was  chiefly  due  to  the  plugging  up  of  the  tubules  by  the  coagulated 
material,  and  that  there  was  danger  of  permanent  interference  with 
the  work  of  the  kidneys.  While  doubtless  when  a  small  amount  of 
urinary  water  is  secreted  by  the  glomeruU,  the  tubes  may  be  often 
more  or  less  obstructed  by  coagulated  material,  in  many  cases  of 
Bright's  disease,  with  marked  diminution  in  the  urinary  water,  the 
tubules  are  found  practically  free. 

The  alkahne  diuretics,  especially  the  salts  of  potash  and  soda, 
are  recommended  as  perfectly  safe  diuretics  in  these  cases,  as  they  are 
converted  into  alkahne  carbonates,  and  are  eliminated  as  such  by 
the  kidneys.  Sir  Wilham  Roberts  advises  the  early  and  free  adminis- 
tration of  the  citrate  of  potash,  claiming  that  when  the  urine  has  been 
rendered  alkahne  during  the  first  week  of  the  disease,  he  has  not,  in 
any  instance,  seen  uremic  symptoms  or  secondary  inflammation. 

Other  authors  advise  the  giving  of  acetate  or  citrate  of  potash 
every  two  hours  or  so,  largely  diluted  with  water,  and  claim  that 
anuria  and  uremia  are  avoided. 

Tirard  does  not  believe  in  the  above,  but  postpones  the  use  of 
the  alkahne  diuretics  until  an  increase  in  the  amount  of  urine  shows 
that  the  engorgement  of  the  kidney  has  subsided. 

In  acute  nephritis,  especially  post-scarlatinal  nephritis  and  neph- 
ritis of  pregnancy,  potassium  bitartrate  (cream  of  tartar)  has 
been  considered  a  safe  and  efficient  diuretic,  not  only  reducing  the 
edema,  but  also  modifying  the  urinary  symptoms.  It  is  usually 
given  well  diluted  in  water,  half  a  teaspoonful  to  a  teaspoonful  to  a 
glass  of  water  (cream  of  tartar  lemonade)  every  two  or  three  hours, 
until  it  causes  some  looseness  of  the  bowels.  -The  value  of  the  alkahne 
diuretics  in  acute  nephritis  seems  to  be  in  direct  proportion  to  their 
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diaphoretic  and  cathartic  action:  when  they  do  not  produce  any 
increase  in  perspiration  or  affect  the  bowels,  they  frequently  cause  an 
increase  in  the  anuria. 

The  use  of  those  diuretics  that  increase  cardiac  action  and  raise 
the  blood-pressure  has  been  advised  on  the  theory  that  the  obstruction 
in  the  capillaries  of  the  glomeruH  was  the  cause  of  the  anuria,  and  that 
by  increasing  the  pumping  power  of  the  heart  and  the  tension  in 
the  blood-vessels  generally,  sufficient  pressure  could  be  obtained  to 
increase  the  flow  of  blood  through  the  capillary  loops,  and  so  increase 
the  urine. 

In  certain  cases  increase  of  the  urine  follows  the  use  of  these  diu- 
retics, but  their  use  should  not  be  a  routine  one,  and  they  should  be 
administered  only  when  other  means,  as  diaphoresis  and  free  purgation, 
have  failed  to  reHeve  the  edema  and  the  urinary  symptoms  due  to 
impaired  kidney  function,  or  when  the  symptoms  show  that  the  acute 
congestion  of  the  kidneys  has  subsided,  and  that  with  an  increase  of 
blood-pressure  diuresis  can  be  reestablished  without  danger  of  irrita- 
tion of  the  kidneys. 

DigitaHs,  by  augmenting  the  force  and  completeness  of  the  cardiac 
contraction,  and  by  constricting  the  blood-vessels,  raises  the  general 
blood-pressure  and  increases  the  flow  through  the  renal  vessels.  In 
addition  to  the  effect  on  the  blood-pressure,  it  is  claimed  that  digitalis 
leaves  contain  some  principles  that  stimulate  the  renal  epithehum, 
and  that  these  principles  are  most  abundant  in  the  fluidextracts  and 
fresh  infusion.  In  acute  nephritis  the  action  of  digitalis  should  be 
closely  watched.  If,  with  the  increase  in  blood-pressure,  there  is  not  a 
corresponding  increase  in  the  flow  of  urine,  its  use  should  be  stopped. 
Its  use  should  not  be  continued  beyond  two  days  if  there  is  no  increase 
in  diuresis.  The  action  of  strophanthus  is  similar  to  that  of  digitaHs. 
The  effect  on  the  heart  is  greater  than  that  of  digitaHs,  while  its  power 
to  contract  the  blood-vessels  is  much  less.  It  is  indicated  where 
increased  cardiac  power  only  is  desired.  It  has  the  advantage  over 
digitahs  in  that  it  is  not  so  apt  to  cause  gastric  disturbance. 

Squills  has  also  a  digitalis-like  action  on  the  cardiovascular  system, 
but,  in  addition,  it  has  a  more  marked  stimulating  and  slightly  irritat- 
ing action  on  the  epithelium  of  the  mucous  tracts  through  which  it  is 
eHminated,  acting  on  the  bronchial  mucous  membranes  as  an  ex- 
pectorant and  upon  the  kidney  as  a  stimulating  diuretic. 

The  other  members  of  the  digitaHs  group  also  act  as  diuretics, 
but  their  action  is  not  as  positive  as  that  of  digitaHs  or  strophanthus. 

While  the  diuretic  action  of  the  digitaHs  group  depends  primarily 
upon  their  power  to  increase  cardiac  force  and  raise  blood-pressure, 
they  do  not  all  produce  this  effect  by  influencing  the  same  portion  of 
the  musculo-nervous  mechanism  of  the  circulatory  system,  and  fre- 
quently when  one  member  of  the  group  has  lost  its  power,  the  substi- 
tution of  another  member,  or  the  combination  of  one  or  more,  w^ll 
cause  increased  action. 

The  increase  of  the  urine  by  the  use  of  diuretics  which  stimulate 
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the  functional  activity  of  the  renal  epithelium  is  frequently  advocated. 
The  most  important  of  these  preparations  are  combinations  of  caffein, 
theobromin,  or  theocin.  Their  close  chemical  relation  to  the  xanthin 
or  uric  acid  group  has  led  to  the  statement  that  they  do  not  cause  renal 
irritation,  but  merely  increase  functional  activity,  and  can  be  safely 
used  in  acute  inflammatory  conditions  of  the  kidney.  The  prepara- 
tions used  as  diuretics  are:  Sodium  theobromin  salicylate,  or  diuretin 
(Knoll),  given  in  doses  of  15  grains,  either  in  capsule  or  in  solution 
(gr.  xc  to  cxx  per  day);  agurin,  a  double  salt  of  theobromin  and 
acetate  of  sodium  (60  per  cent,  theobromin),  in  doses  of  7^  grains 
grains  (gr.  xlv  to  xc  per  day) ,  can  also  be  given  by  rectum ;  theophylhc 
sodium  (Boehringer),  or  acetate  theocin  sodium  (Bayer),  in  doses  of 
7M  grains  (gr.  xlv  to  xc  per  day). 

These  preparations  are  most  powerful  diuretics  when  diminished 
urine  and  dropsy  are  due  to  primary  cardiac  disease.  Not  only  is 
the  water  of  the  urine  increased,  but  also  its  solids,  especially  the 
chlorid  of  sodium,  and  to  a  lesser  degree  the  nitrogenous  elements. 

Granting  that  they  do  not  produce  in  the  normal  kidney  any 
irritation,  in  the  inflamed  organ  they  have  the  power  of  increasing 
the  pathologic  hyperemia,  and  so  increase  the  intensity  of  the  inflam- 
mation. Their  use  should  be  limited,  as  in  the  digitaHs  group,  to 
those  cases  in  which  there  is  imperative  need  for  eHmination  through 
the  kidney,  regardless  of  any  injury  that  may  be  produced. 

The  stimulating,  irritating,  or  alterative  diuretics,  as  copaiba, 
uva  ursi,  sandalwood  groups,  diuretic  teas,  etc.,  should  be  avoided 
absolutely  in  the  acute  stage,  as  their  diuretic  action  is  dependent  upon 
their  irritating  effect  on  the  kidneys. 

Control  of  Edema. — In  acute  nephritis  the  edema  usually  bears  a 
definite  relation  to  the  diminution  in  the  amount  of  urine  excreted 
by  the  kidneys,  and  as  it  is  impossible  to  stimulate  or  increase  the 
amount  of  water  lost  by  the  kidneys,  it  is  necessary  to  guard  against 
the  edema  by  limiting  from  the  beginning  of  the  disease  the  amount 
of  water  taken,  and  to  increase  its  elimination  by  the  skin  and  bov/els. 
As  before  mentioned,  the  quantity  of  milk  must  be  restricted  during 
the  acute  stage,  and  if  more  nutrition  is  demanded  than  is  furnished 
by  the  small  amount  of  milk,  more  concentrated  food  m^ust  be  given. 
In  addition  to  restriction  of  the  amount  of  water  taken  as  food  and 
drink,  it  is  necessary  to  decrease  the  amount  of  fluid  contained  in  the 
blood-vessels,  lymph-spaces,  and  cellular  tissues  by  free  diaphoresis 
and  purgation.  When  the  edema  has  reached  a  certain  point,  a 
definite  train  of  symptoms  is  induced,  due  wholly  to  the  increased 
^uid  content  of  the  body.  The  methods  of  producing  diaphoresis  and 
catharsis  have  already  been  considered,     (See  "Uremia.") 

Widal  has  called  attention  to  the  relation  that  faulty  eHmination 
of  chlorid  of  sodium  (common  salt)  bears  to  the  occurrence  of  edema. 
While  it  has  generally  been  supposed  that  chlorid  of  sodium  was 
ehminated  with  ease  in  acute  diseases  of  the  kidney,  he  has  shown  that 
it  is  not  the  case,  and  that  there  is  marked  retention  of  salt  in  the  blood. 
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This  being  the  fact,  it  is  necessary  that  the  diet  be  as  salt-free  as  pos- 
sible. 

He  also  demonstrated  that  while  the  diuretics  of  the  digitalis 
group,  squills,  and  nitrate  of  potash  do  not  increase  the  power  of  the 
kidneys  to  eliminate  salt,  most  of  the  theobromin  and  caffein  groups 
increase  this  power  greatly,  and  that  with  increased  eHmination  of 
water  there  is  a  corresponding  increase  in  the  elimination  of  salt. 

If  fluid  collects  in  the  serous  cavities  and  causes  distress,  it  should 
be  removed  by  aspiration.  The  subsidence  of  marked  general  dropsy 
should  be  carefully  watched,  for  frequently  at  this  point  acute  uremic 
symptoms  occur,  due  to  absorption  with  the  edematous  fluid  of  the 
toxic  substances  it  contained.  If  such  symptoms  occur,  all  collection 
of  fluid  in  serous  cavities  should  be  aspirated,  and  if  hmbs  are  markedly 
edematous,  they  should  be  drained  by  puncture. 

If  the  edema  cannot  be  controlled  by  sweating  and  purgation  and 
becomes  excessive,  it  may  be  removed  by  puncturing  the  legs,  under 
antiseptic  precautions. 

Gastro-intestinal  Symptoms. — Persistent  vomiting  is  one  of  the 
most  troublesome  symptoms  of  acute  nephritis.  Frequently  during 
the  course  of  infectious  diseases  it  is  one  of  the  earhest  symptoms  of 
kidney  involvement.  In  acute  disease  of  the  kidneys  it  is  often  due  to 
overfeeding,  or  to  the  use  of  medicines  that  have  been  given  to  influence 
the  kidney  function.  When  present,  it  calls  for  modification  of  the 
diet,  in  either  amount  or  kind.  The  articles  of  food  should  be  given 
hot  or  cold,  according  as  they  agree  best  with  the  patient. 

Persistent  vomiting  is  often  best  relieved  by  absolutely  abstaining 
from  food  for  a  longer  or  shorter  time.  There  is  too  great  hesitation 
about  withholding  food  from  acute  nephritic  cases,  for  fear  they  might 
become  weak.  Also  there  is  too  great  a  tendency  to  give  medication 
for  this  and  other  symptoms,  and  the  fact  is  lost  sight  of  that  no  good 
is  accompHshed  and  no  favorable  results  obtained  from  any  form  of 
medication  or  of  diet  restriction,  if  it  is  immediately  rejected  by  the 
stomach. 

When  vomiting  is  persistent,  a  number  of  drugs  have  been  advo- 
cated for  its  reHef :  tincture  of  iodin,  i  drop  every  half -hour;  creasote 
or  carboHc  acid  in  small  doses,  frequently  repeated;  tincture  of  aconite, 
I  minim  every  hour  for  four  or  five  days;    cocain  in  small  doses. 

All  these  drugs  fail  in  the  majority  of  cases,  and  are  tried  merely 
as  a  last  resort.  Many  of  them  cause  an  increase  in  the  amount  of 
gastric  disturbance.  Creasote  should  be  specially  avoided,  as  it  tends 
to  induce  cerebral  symptoms,  independent  of  uremia,  causing  the 
patient  to  be  extremely  nervous,  sleepless,  and  at  times  delirious. 

Poultices,  ice-bags,  or  counterirritants  to  the  epigastrium  some- 
times give  relief.  Rectal  irrigation  or  injection  into  the  rectum  of  a 
small  quantity  (3iv  to  3vj)  of  saline  solution  with  spiritus  aetheris 
compositus  (3ij  to  3iv)  will  frequently  act  as  a  gastric  sedative. 

It  must  not  be  forgotten  that  vomiting  is  frequently  a  symptom 
of  an  impending  uremic  condition.     On  the  whole,  nausea  and  vomit- 
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ing  should  be  considered  as  an  indication  of  the  severity  of  the  tox- 
emia, rather  than  as  an  independent  gastric  complication. 

To  Control  Cerebral  Symptoms. — The  most  common  cerebral 
symptoms  are  restlessness,  headache,  sleeplessness,  and  in  some 
convulsions  and  coma.  These  symptoms  are  due  to  the  toxemia,  and 
are  best  controlled  by  proper  diet  and  stimulation  of  the  ehminative 
functions  of  the  skin  and  bowels.  Frequently  they  demand  special 
treatment. 

To  control  the  increased  irritabihty  of  the  nervous  system  the 
bromids  are  indicated.  Of  these  salts,  the  strontium  bromid  is  the 
best.  As  all  the  bromid  salts  when  administered  freely  increase  the 
saline  content  of  the  blood,  they  cause  more  or  less  irritation  of  the 
kidneys.  The  strontium  salts  are  the  least  irritating,  and  in  the  nor- 
mal kidney  have  marked  diuretic  power.  They  also  have  the  ad- 
vantage of  not  disturbing  the  stomach.  They  can  be  given  in  15- 
to  30-grain  doses,  and  frequently  repeated. 

The  chloral  group  includes  chloral  hydrate,  sulphonal,  trional, 
veronal,  and  paraldehyd.  The  action  of  these  drugs  is  practically 
identical,  in  that  they  allay  the  irritability  of  the  nervous  system 
and  induce  sleep.  Sulphonal,  on  account  of  its  difficult  absorption 
and  the  uncertainty  of  its  action,  is  not  advised  when  there  is  marked 
gastro-intestinal  disturbance.  Trional  and  veronal  are  more  rapidly 
absorbed  and  the  effects  are  more  certain.  Paraldehyd  is  a  perfectly 
safe  hypnotic,  but  it  gives  a  disagreeable  odor  to  the  breath. 

Chloral  hydrate,  in  addition  to  its  action  on  the  nervous  system, 
affects  the  circulation,  causing  a  marked  reduction  in  blood-pressure. 
When  the  nervous  symptoms  of  acute  nephritis  are  due  in  part  to 
high  blood-pressure,  as  well  as  to  irritability  of  the  nervous  system, 
the  use  of  chloral  hydrate,  5  to  73^  grains  three  times  a  day,  is  of 
great  value.  When  there  is  much  gastric  irritability,  chloral  hydrate 
should  not  be  used. 

Hyoscin  is  recommended  when  there  is  more  or  less  delirium  and 
marked  restlessness.  It  should  be  given  with  great  caution.  Canna- 
bis indica  has  been  recommended  when  there  is  much  hematuria,  but 
it  is  uncertain  in  its  action  and  has  probably  no  effect  on  tlie  hematuria. 
Aconite  frequently  controls  the  nervous  symptoms  when  they  are  due 
to  high  blood-pressure  and  overacting  heart,  through  its  action  as  a 
cardiac  sedative. 

Opium  and  its  alkaloids  should  be  used  with  caution  on  account 
of  the  nausea  and  vomiting  they  may  induce,  and  also  the  tendency 
which  some  claim  they  have  of  inducing  uremia.  The  use  of  opium 
for  the  control  of  nervous  symptoms  has  been  considered  under 
"Uremia." 

Control  of  Albuminuria  and  Hematuria. — During  the  acute  course 
of  the  disease  the  amount  of  albuminuria  and  hematuria  is  a  fair 
indication  of  the  severity  and  the  fluctuations  which  mark  the  changes 
in  the  pathologic  condition.  After  convalescence  has  been  estab- 
lished, as  shown  by  the  ameHoration  or  disappearance  of  most  of  the 
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other  symptoms,  persistent  albuminuria  does  not  indicate  that  there 
are  progressive  pathologic  changes  going  on  in  the  different  structures 
of  the  kidney,  but  that  the  epithehum  Hning  the  glomeruK  has  not 
returned  to  an  absolutely  normal  condition,  and  that  the  control  of 
the  epithehum  of  the  glomeruh  over  the  albumin  of  the  blood  has  not 
been  restored. 

Undue  importance,  from  diagnostic  and  therapeutic  standpoints, 
has  been  given  to  the  presence  of  albumin  in  the  urine  during  the 
convalescence  from  acute  nephritis  and  in  the  chronic  types  of  kidney 
disease.  It  is  not  an  index  of  the  nature  or  severity  of  the  lesions 
present,  nor  is  it  a  guide  for  treatment,  either  dietetic  or  medicinal. 
The  total  amount  lost  in  the  urine  is  generally  small  and  can  be  readily 
replaced  by  increasing  the  protein  portion  of  the  diet.  Attempt  to 
decrease  the  percentage  of  albumin  in  the  urine  by  cutting  down  the 
amount  of  protein  in  the  food  has  very  httle  effect;  while  the  im- 
perfect nutrition  of  the  patient  caused  by  such  restriction  has  an 
unfavorable  effect  not  only  on  the  kidney,  but  also  on  the  organism 
as  a  whole.  An  exclusive  milk  diet  does  not  control  it,  although  this 
diet  has  been  advocated  most  strongly  for  this  very  purpose.  (See 
"  Chronic  Nephritis. ") 

Its  energetic  treatment  by  drugs  is  wrong.  The  astringent  salts 
of  iron  in  large  doses  have  been  advocated.  They  have  no  direct 
action  on  the  kidney,  but  frequently  some  of  the  less  astringent  and 
more  easily  absorbed  forms  cause  a  diminution  in  the  amount  of 
albuminuria  by  improving  the  condition  of  the  blood  and  the  nutrition 
of  blood-vessels.  Tannic  and  gallic  acids  are  useless.  Some  authors 
report  good  results  from  the  use  of  ergot,  either  alone  or  combined  wdth 
digitalis  or  strophanthus. 

The  strontium  salts,  especially  the  lactate,  in  doses  of  25  to  50 
grains,  have  been  used  and  good  results  claimed.  When  strontium  lac- 
tate influences  the  amount  of  albumin,  the  effect  is  only  temporary, 
and  when  discontinued,  albumin  returns  as  before  its  use. 

The  amount  of  albumin  is  influenced  by  errors  in  diet,  gastro- 
intestinal disturbances,  chilHng  of  the  surface,  and  prolonged  physical 
or  mental  strain.  All  these  factors  should  be  avoided,  as  they  tend 
to  cause  an  exacerbation  of  the  nephritis. 

During  convalescence  the  patient  must  be  kept  under  careful 
observation.  He  should  remain  in  bed  until  the  acute  symptoms 
have  subsided.  With  continued  improvement  the  patient  may  be 
allowed  to  be  out  of  bed,  but  the  effect  of  change  from  the  recumbent 
posture  on  the  urine  and  the  general  condition  should  be  noted. 
Usually  there  is  some  shght  increase  in  the  amount  of  albumin  in 
the  urine.  This  is  not  a  good  guide,  however,  as  to  whether  the  patient 
should  be  kept  in  bed  for  a  longer  period  of  time  or  not.  A  better 
indication  is  the  eft'ect  upon  the  heart  and  the  quantity  of  urine.  If 
the  heart-beat  becomes  more  frequent  and  the  amount  of  urine  fails, 
then  the  patient  should  be  kept  in  bed  for  a  time  longer.  If  the  patient 
is  allowed  to  be  out  of  bed.  comparative  rest  is  necessary  for  some  time. 
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The  patient  should  avoid  the  usual  morning  tub-bath.  Usually  the 
fear  of  chilKng  from  any  kind  of  bath  is  so  great  that  the  patient  is 
not  perfectly  bathed.  Even  if  all  edema  and  symptoms  of  uremia  have 
disappeared,  an  occasional  hot-air  or  Turkish  bath  is  beneficial. 
When  the  patient  can  afford  it,  a  removal  to  a  dry,  warm  chmate  should 
be  advised,  as  it  allows  the  patient  a  freer  outdoor  life  without  the 
danger  of  being  chilled  from  sudden  changes  in  temperature. 

For  a  considerable  period  after  seeming  perfect  recovery  the 
patient's  bowels  should  receive  especial  attention.  Constipation 
should  be  avoided  and  an  occasional  dose  of  mercurial  purgative  should 
be  given.  If  there  is  a  tendency  to  constipation,  a  morning  saHne 
laxative,  as  sulphate  of  magnesia,  or  one  of  the  aperient  mineral 
waters,  should  be  given  to  insure  a  satisfactory  movement  of  the 
bowels;  but  it  should  not  exceed  this,  for  when  the  medicine  causes 
two  or  three  movements,  it  is  apt  to  increase  the  anemic  condition. 
Usually  during  the  acute  stage  of  the  disease  the  patient  has  been  on 
a  very  restricted  diet.  In  convalescence  there  is  need  of  increased 
nutrition,  but  the  diet  should  be  very  gradually  increased,  especially 
in  the  proteid  portion.  The  deficiency  in  this  part  may  be  made  up 
by  gi\^ng  cereals  and  fat,  especially  in  the  form  of  cream.  As  soon 
as  it  is  safe  the  patient  should  return  to  a  general  mixed  diet,  as 
improved  general  nutrition  is  necessary  for  restoration  of  the  kidney. 
If  increase  in  the  diet  causes  gastro-intestinal  disturbance,  headache, 
etc.,  the  diet  should  again  be  restricted  temporarily,  and  attention 
given  to  the  condition  of  the  gastro-intestinal  tract.  All  alcohol  and 
those  articles  of  food  that  are  known  to  be  irritating  to  the  kidney 
should  be  absolutely  avoided.  Excessive  drinking  of  water,  either 
plain  or  saline,  for  the  purpose  of  flushing  the  kidney  should  also  be 
avoided. 

As  anemia  is  generally  present,  the  preparations  of  iron  are  indi- 
cated. These  should  be  the  milder  preparations:  Basham's  mixture, 
2  to  4  drams;  tinctura  ferri  chloridi,  5  to  10  minims;  or  one  of  the 
inorganic  preparations.  During  the  administration  of  iron,  constipa- 
tion should  be  prevented. 

From  time  to  time  certain  drugs  have  been  advocated  to  aid  in 
the  restoration  of  the  kidney  and  the  removal  of  the  inflammatory 
products.  It  is  extremely  doubtful  whether  it  is  possible  to  act  on 
the  kidneys  by  the  use  of  arsenic  or  of  preparations  of  mercury  and 
the  iodids.  If  these  drugs  are  used,  they  should  be  given  in  small 
amounts,  as  they  have  the  power  of  causing  kidney  irritation  when 
given  in  full  therapeutic  doses.  As  in  most  cases  of  acute  nephritis 
there  is  the  tendency  toward  recovery  alter  the  subsidence  of  the  acute 
symptoms,  our  chief  care  should  be  to  place  the  patient  in  the  most 
favorable  condition  for  recovery,  rather  than  actively  to  treat  the 
kidney  by  diuretics.  The  long-continued  use  of  diuretic  mixtures 
containing  digitalis,  salts  of  potash,  or  iron  is  deleterious. 
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CHRONIC  PARENCHYMATOUS  NEPHRITIS 

(Synonyms:     Chronic     Bright's     Disease?     Glomerulonephritis;     Large     White 

Kidney ;  Chronic  Diffuse  Nephritis ;  Chronic  Desquamative  Nephritis ; 

Chronic  Epithelial  Nephritis ;  Chronic  Catarrhal  Nephritis,  etc.) 

The  above  names  have  been  given  to  this  type  of  nephritis  to 
indicate  more  or  less  definitely  the  nature  of  the  morbid  processes. 

While  the  renal  epithelium  is  generally  extensively  involved,  the 
other  structures  of  the  kidney,  the  glomeruH  and  the  stroma,  are  also 
affected.  According  to  the  changes  in  the  kidney  structures,  three 
types  of  chronic  parenchymatous  nephritis  are  pathologically  dis- 
tinguished: (i)  The  large  white  kidney,  in  which  the  morbid  process 
chiefly  affects  the  epithelium.  (2)  The  small  white  kidney,  where, 
with  the  changes  present  in  the  epithelium,  there  has  been  a  gradual 
increase  in  the  interstitial  tissue  and  secondary  contraction.  The 
small  white  kidney  may  be  a  late  stage  of  the  large  white  kidney  or 
may  be  a  primary  condition.  The  interstitial  and  the  epithelial 
changes  run  parallel.  (3)  The  chronic  hemorrhagic  type,  while  rare, 
may  occur.  In  this  type,  in  addition  to  the  ordinary  transudation 
from  the  blood-vessels,  there  is  also  a  passage  of  blood  through  the 
glomeruli. 

The  diagnostic  symptoms  of  chronic  parenchymatous  nephritis 
are  chief  urinary  changes.  The  quantity  of  urine  is  reduced  in  the 
earlier  stages,  may  fall  to  10  to  20  ounces,  but  anuria  is  rarely  present. 
As  the  case  becomes  more  advanced  the  amount  may  rise  to  40 
ounces,  but  as  long  as  the  type  is  characteristic  the  urine  is  below  the 
normal  amount.  When  the  interstitial  tissue  of  the  kidney  is  markedly 
increased,  and  the  disease  has  become  more  of  the  interstitial  than  of 
the  parenchymatous  type,  the  amount  of  urine  is  raised  beyond  the 
normal.  The  specific  gravity  in  the  early  stages  corresponds  to  the 
small  amount  of  urine  passed.  It  may  be  high — 1020  to  1025.  The 
gradually  lowering  specific  gravity  of  the  urine  indicates  passage 
to  the  cirrhotic  type,  although  before  such  an  opinion  is  given  from 
the  amount  and  gravity  of  the  urine  it  is  necessary  to  know  whether 
or  not  the  patient  is  drinking  an  inordinate  amount  of  water,  as  in 
many  cases  with  supposed  kidney  disease  the  individuals  drink  a  large 
amount  of  water  and  restrict  the  diet,  so  that  there  is  abundant  flow 
of  urine  and  low  specific  gravity  with  normal  kidneys.  Later,  specific 
gravity  falls  to  1008  to  loio.  The  color  is  turbid,  yellow,  smoky, 
with  a  free  deposit  of  urates.  Urea  is  diminished  in  proportion  to 
the  degeneration  of  the  renal  epitheHum.  Albumin  is  abundant, 
I  per  cent,  to  3  per  cent.,  or  one-half  to  seven-eighths  by  the  volume, 
varying  from  time  to  time.  Microscopically,  the  urine  shows  casts 
of  all  kinds.  The  most  distinctive  cast  is  the  dark  granular.  In 
the  early  stages  the  urine  may  contain  epithehal  and  fatty  casts  and 
some  blood-casts.  There  are  also  leukocytes  and  free  epithehal  cells 
from  the  pelvis  of  the  kidney  and  the  renal  tubules. 

The  amount  of  urea,  while  a  measure  of  kidney  efficiency,  must  be 
taken  in  connection  with  the  character  of  the  diet,  as  Chittenden 
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has  shown  that  by  reducing  the  amount  of  proteid  in  the  food,  it  is 
possible  to  reduce  the  amount  of  urea  also. 

In  parenchymatous  nephritis  dropsy  is  marked  and  obstinate; 
the  face  and  eyehds  are  especially  affected.  The  patient  has  a  pasty, 
waxy  pallor,  which  gives  him  a  distinctive  appearance,  and  which  is 
due  in  part  to  the  anemia  and  in  part  to  the  subcutaneous  edema. 
The  circulatory  disturbances  are  marked,  the  patient's  pulse  is  of 
high  tension,  the  left  ventricle  is  hypertrophied,  and  the  aortic  second 
sound  is  increased,  and  later  there  is  thickening  of  the  blood-vessels. 
WTiether  or  not  the  cardiovascular  changes  are  secondary  to  the  renal 
insufhciency  and  the  accumulation  of  toxic  mxaterial  in  the  blood,  or 
whether  the  renal  affection  and  the  cardiovascular  are  due  to  the  same 
cause  acting  simultaneously  on  the  two  systems,  is  still  a  matter  of 
dispute. 

In  proportion  to  the  degree  of  toxemia,  there  is  anemia  and  marked 
muscular  debiHty.  Gastro-intestinal  symptoms  are  present,  as 
nausea,  vomiting,  diarrhea.  While  the  amount  of  urea  is  markedly 
decreased,  uremia  is  not  as  common  a  symptom  in  chronic  parenchy- 
matous nephritis  as  in  severe  types  of  acute  nephritis  or  in  the  chronic 
interstitial  t}q3e.  The  course  of  the  disease  varies  in  individual  cases, 
and  it  is  necessary,  both  for  the  purpose  of  prognosis  and  treatment,  to 
have  a  clear  idea  of  the  types  that  may  occur.  Delafield  gives  the 
following  characteristics  of  the  more  common  types: 

Mild  cases:  In  these  there  is  a  small  amount  of  albumin,  few  casts. 
The  quantity  of  urine,  the  specific  gravity,  and  urea  are  within  normal 
bounds.  Cardiovascular  changes  are  absent.  The  tension  in  the 
blood-vessels  is  not  raised;  neither  headache  nor  dyspnea  is  present 
to  any  marked  degree.  There  is  no  loss  of  nutrition  unless  the  patient 
has  been  put  on  too  rigid  a  diet.  These  are  cases  of  true  nephritis, 
and  not  functional  albuminuria,  as  is  frequently  supposed.  The 
prognosis  is  good.  Some  of  these  patients  are  overtreated  and  made 
needlessly  ill,  while  in  others  all  protective  therapy  is  ignored,  as 
the  cases  are  diagnosed  as  functional  albuminuria.  These  cases  do 
best  on  a  varied  diet,  kept  within  bounds  of  the  kidney  power.  Plenty 
of  fresh  air  and  exercise  should  be  taken,  and  no  drugs  should  be  given 
except  such  as  are  needed  to  correct  the  digestion. 

The  second  t^'pe  comprises  patients  in  whom  the  symptoms  are 
nearly  continuous.  Illness  begins  with  anemia,  headache,  disturb- 
ances of  digestion,  and  slight  edema.  All  these  symptoms  are  at 
first  mild ;  the  patient  is  able  to  be  up  and  about,  and  does  not  com- 
plain of  being  very  sick,  but  the  urine  contains  large  quantities  of 
albumin.  The  symptoms  grow  progressively  worse.  Anemia  be- 
comes more  marked,  headache  and  disturbances  of  digestion  become 
more  persistent.  The  dropsy  and  edema  increase  in  amount  until 
the  patient  has  a  general  edema,  with  filUng  of  the  serous  cavities, 
and  becomes  practically  helpless.  He  has  attacks  of  acute  uremia 
with  contractions  of  the  arteries.  The  ordinary  duration  of  this  form 
of  the  disease  is  from  one  to  three  years.    The  patients  die  from 
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extreme  dropsy  or  chronic  uremia,  or  both  conditions  may  be 
present. 

The  third  type  includes  cases  in  which  the  symptoms  are  intermit- 
tent. During  the  exacerbations,  the  anemia,  dropsy,  and  dyspnea 
are  marked,  lasting  for  weeks  or  months.  Between  these  attacks  the 
patient  seemingly  recovers,  or  improves  to  such  a  degree  that  he  may 
be  able  to  work,  although  the  urinary  symptoms  continue,  especially 
the  amount  of  albumin.  The  patient's  attacks  are  more  apt  to  occur 
in  the  winter,  and  he  is  better  during  the  warm  months.  The  attacks 
become  more  frequent  and  each  succeeding  one  more  severe;  finally 
an  attack  occurs  in  which  the  patient  dies. 

Fourth  type :  In  cases  of  this  type  the  disease  started  with  all  the 
symptoms  of  acute  or  subacute  nephritis,  with  anemia,  dyspnea, 
dropsy,  albumin,  casts  in  the  urine,  and  more  or  less  intense  uremic 
symptoms.  From  this  attack  the  patient  may  make  an  apparently 
complete  recovery.  The  urine  is  at  times  free  from  albumin,  but 
usually  contains  a  small  amount.  From  year  to  year  the  specific 
gravity  slowly  falls  and  the  albumin  becomes  less  in  amount  and  occurs 
less  often.  The  case  gradually  assumes  the  type  of  chronic  interstitial 
nephritis,  but  finally,  after  exposure  or  following  an  accident,  acute 
infectious  disease,  and  frequently  without  any  discoverable  cause, 
all  the  symptoms  of  a  subacute  nephritis  develop  and  the  patient  dies. 

Fifth  type:  In  this  type  there  comes  on  a  gradual  marked  anemia, 
more  or  less  progressive,  with  marked  pallor  of  the  skin  and  mucous 
membranes.  These  cases  are  often  mistaken  for  progressive  pernicious 
anemia;  the  urine  is  of  low  specific  gravity  and  usually  contains  a 
moderate  amount  of  albumin.  The  patient  may  live  for  a  long  time. 
The  prognosis  depends  upon  the  specific  gravity  of  the  urine;  if  it  is 
persistently  below  loio,  the  prognosis  is  bad,  although  the  other 
symptoms  of  the  patient  may  not  be  alarming. 

Sixth  type — the  dyspneic  cases:  In  these  the  first  symptom  is 
an  attack  of  spasmodic  dyspnea  followed  by  other  renal  symptoms,  or 
the  renal  symptoms  may  be  very  slight  and  the  dyspnea  readily  con- 
trolled, but  the  patient  has  repeated  attacks,  which  become  more  and 
more  severe,  and  ultimately  other  renal  symptoms  appear. 

Seventh  type — the  cardiac  type:  In  these  cases  endocarditis, 
myocarditis,  and  dilated  heart  are  early  prominent  symptoms.  Unless 
the  history  of  the  case  is  well  known,  it  is  difficult  to  determine  which 
is  the  primary  lesion. 

Eighth  type :  The  eighth  type  comprises  cases  in  which,  after  more 
or  less  marked  kidney  symptoms,  improvement  occurs,  with  seemingly 
perfect  recovery;  patients  do  not  develop  any  subsequent  manifesta- 
tions of  kidney  involvement.  In  this  class  of  cases  enough  kidney 
substance  has  evidently  been  retained  to  carry  on  the  function  of  the 
organ. 

Treatment  of  Chronic  Parenchymatous  Nephritis. — Prophylaxis  is 
possible  only  to  a  limited  degree.  In  most  of  the  cases  a  permanent 
damage  has  been  done  to  the  kidney  before  the  patient  is  seen.     In 
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a  small  number  in  which  there  has  been  a  primary  acute  nephritis 
there  is  an  intermediate  stage  between  this  and  the  chronic  condition, 
in  which  recovery  often  takes  place.  If  these  cases  are  seen  early,  or 
are  under  continuous  treatment  from  the  time  of  the  acute  attack, 
protective  therapy  may  so  modify  the  work  of  the  kidney  as  to  mini- 
mize the  amount  of  damage. 

Treatment  of  the  Pathologic  Condition. — At  the  present  time  we 
have  no  definite  knowledge  of  the  nature  of  the  poison  or  poisons  which 
cause  many  of  the  cases,  nor  any  direct  means  of  counteracting  its 
effects  upon  the  kidney  structure.  Our  knowledge  of  the  pathogenesis 
of  the  changes  in  the  kidney  is  so  incomplete  that  it  is  impossible  to 
treat  the  changes  in  the  uriniferous  tubules.  Various  plans  of  treat- 
ment have  been  proposed  to  affect  the  pathologic  changes. 

As  the  changes  in  the  renal  epithelium  are  associated  to  a  greater 
or  less  degree  with  increase  in  the  interstitial  tissue,  those  drugs  have 
been  recommended  which  have  the  power  of  influencing  the  develop- 
ment of  the  interstitial  tissue,  the  iodids  and  mercurials  especially. 

lodid  of  potash  has  many  advocates,  and  the  claim  has  been  made 
that  under  its  use  the  process  in  some  cases  has  been  arrested.  Calo- 
mel in  small  doses  has  also  been  given  for  this  purpose.  Tyson  believes 
it  does  harm  by  depleting  the  individual,  and  that,  as  a  curative  plan 
of  treatment,  it  is  absolutely  contraindicated. 

Eucalyptus,  tannic  and  galhc  acid,  fuchsin,  and  rosaniUn  have 
also  been  administered  on  account  of  their  supposed  action  on  the 
renal  epithehum  or  because  of  their  power  to  control  the  albuminuria. 
When  chronic  nephritis  is  secondary  to  syphilis,  malaria,  or  suppura- 
tive processes,  the  treatment  directed  to  the  primary  disease  may  be 
of  some  use,  but  unless  there  is  well-marked  connection  between  the 
kidney  changes  and  other  diseases,  a  specific  curative  plan  of  treat- 
ment is  not  without  danger,  on  account  of  the  injury  to  the  kidney  by 
the  drugs  given. 

Although  we  have  no  definite  knowledge  of  the  poison  that  induces 
primary  nephritis,  or  of  the  causes  that  lead  up  to  it,  every  case  should 
be  examined  carefully  for  contributing  factors,  especially  errors  of  diet, 
habits  of  fife,  previous  diseases,  or  medication  that  has  been  taken  for 
a  long  time  for  some  other  condition,  and  which  may  have  influenced 
the  kidney  through  its  elimination. 

The  management  and  treatment  of  chronic  parenchymatous 
nephritis  must  be  varied:  (i)  According  to  the  severity  of  the  neph- 
ritis; (2)  the  active  or  passive  character  of  the  nephritis  at  dift'erent 
times,  and  (3)  the  presence  or  absence  of  certain  symptoms,  as  anemia, 
edema,  nervous  symptoms,  etc. 

In  mild  cases  with  few  symptoms  and  with  a  sHght  amount  of 
albuminuria  and  few  casts,  the  diagnosis  of  nephritis  in  the  early 
stage  is  made  and  energetic  treatment  instituted.  Much  harm  is  done 
by  this  plan,  as  these  cases  do  best  with  very  Httle  treatment.  The 
chief  object  should  be  to  bring  the  demands  made  upon  the  kidney 
within  the  power  of  the  organ,  and  to  avoid  direct  irritation  of  the 
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kidney.  Acute  exacerbation  occurring  in  a  chronic  case  calls  for 
active  treatment,  as  was  outlined  under  "Acute  Nephritis." 

In  the  acutely  inflamed  kidney  and  the  chronically  crippled 
kidney  protective  therapy,  as  in  diseases  of  other  organs  of  the  body, 
calls  for  the  Hmiting  of  the  demands  made  upon  them.  As  the 
greater  part  of  the  products  of  metabohsm  are  excreted  by  the  kidney, 
one  of  the  most  important  problems  in  the  treatment  of  kidney  disease 
is  how  to  reduce  to  a  minimum  the  metaboHc  products  that  are  thrown 
off  by  the  kidney,  and  to  avoid  all  those  substances  that  are  excreted 
with  difficulty  by  the  diseased  organs. 

All  writers  have  insisted  on  the  protection  of  the  kidney  by  modify- 
ing the  diet,  but  there  is  great  diversity  of  opinion  as  to  how  this  can 
be  accomphshed,  and  at  the  same  time  a  sufficient  amount  of  food 
(calories)  supplied  to  the  patient  to  keep  up  nutrition.  Following  the 
French  school,  the  exclusive  milk  diet  has  been  the  orthodox  food  in 
the  treatment  of  acute  and  chronic  renal  diseases.  This  diet  has  been 
modified  more  or  less  according  to  circumstances,  but  the  one  object 
was  that  milk  or  milk  products  should  constitute  the  bulk  of  the 
food.  It  has  been  claimed  of  an  exclusive  milk  diet:  (i)  That  it  is 
more  easily  digested  and  absorbed  than  any  other  article  of  food; 
(2)  that  milk  does  not  irritate  the  kidney;  (3)  that  it  is  diuretic; 
(4)  that  it  is  free  from  toxic  substances,  and  that  its  end-products 
are  not  irritating;  (5)  that  for  the  amount  of  proteid  contained  the 
quantity  of  urea  excreted  by  the  kidney  is  less  than  any  other  kind; 
(6)  that  it  diminishes  the  amount  of  albumin. 

While  the  prevalent  opinion  is  that  milk  or  milk  products  should 
form  the  major  part,  at  least,  of  the  diet  of  acute  renal  disease,  and 
that  it  is  a  sufficient  and  the  best  diet  for  cases  of  chronic  renal  in- 
sufficiency, this  conclusion  is  not  as  generally  accepted  as  formerly, 
for  the  following  reasons:  As  to  the  ease  with  which  milk  is  digested 
and  absorbed,  in  many  instances  it  is  not  well  borne,  the  digestive 
tract  is  disturbed,  the  patient  complains  of  tympanites,  and  the  bowels 
are  either  constipated  or  the  patients  have  attacks  of  diarrhea; 
there  are  other  symptoms  of  gastro-intestinal  disturbance,  as  nausea, 
headache,  fatigue,  which  group  of  symptoms  is  described  by  the  patient 
as  ''biKousness."  The  digestibihty  and  degree  of  absorption  have 
been  largely  judged  by  the  amount  of  urea  secreted.  In  cases  where 
urea  output  was  small,  it  was  claimed  that  the  proteid  was  converted 
in  a  different  manner  than  the  proteid  content  in  other  articles  of  diet, 
which  is  a  physiologic  impossibihty. 

In  cases  of  low  urea  output,  on  an  exclusive  milk  diet,  the  major 
part  of  the  casein  was  undigested  and  passed  in  the  feces.  That 
milk  does  not  irritate  the  kidney  as  much  as  other  foods  is  true  to  a 
certain  degree  only;  if  all  the  proteid  contained  in  the  milk  was 
digested  and  absorbed,  the  same  quantity  of  urea  would  be  formed 
as  from  a  Hke  amount  of  proteid  taken  in  other  forms.  The  advantage 
of  the  proteid  of  the  milk  is  that  it  is  a  simpler  combination  than  most 
other  articles  of  diet.     In  meat  it  is  the  extractives  that  add  to  the 
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kidney  irritation  and  stimulation.  The  amount  of  proteid  contained 
in  4  to  5  quarts  of  milk  is  usually  much  greater  than  the  patient 
demands. 

The  diuretic  action  of  milk  has  been  doubted  and  its  harmlessness 
questioned  in  acute  diseases  of  the  kidney  and  in  the  parenchymatous 
type  of  chronic  nephritis.  As  will  be  considered  more  fully  later, 
water  is  eliminated  with  more  or  less  difficulty  according  to  the 
severity  and  extent  of  the  kidney  lesion.  The  amount  of  water  con- 
tained in  the  quantity  of  milk  necessary  to  keep  up  nutrition  is  exces- 
sive, for  the  kidney  cannot  excrete  it  with  ease.  If  diuresis  is  not 
induced  by  the  quantity  of  water  taken  as  milk,  a  condition  of  plethoric 
hydremia  results,  with  danger  of  edema  and  also  damage  to  the  cardio- 
vascular system. 

That  milk  diminishes  the  albuminuria  is  not  true  in  all  cases,  and 
even  if  true,  is  not  of  great  importance  in  chronic  cases.  Too  much 
importance  is  paid  to  the  fluctuation  of  the  amount  of  albumin,  es- 
pecially in  chronic  cases,  and  while  the  amount  of  albuminuria  may 
be  an  indication  of  the  severity  and  course  of  the  disease  in  acute  cases, 
it  has  very  Httle  significance  in  chronic  cases. 

A  proper  diet  must  contain  quantitatively  and  qualitatively  all 
that  is  needed  to  maintain  the  general  nutrition  of  the  patient.  Ex- 
clusive milk  diet  does  not  meet  this  requirement;  it  contains  too 
much  proteid,  too  little  carbohydrates,  and  too  much  phosphorus, 
while  it  is  deficient  in  iron. 

Widal  claims  that  the  benefit  derived  from  milk  diet  in  the  par- 
enchymatous type  of  nephritis  is  due  to  the  small  percentage  of  salt 
that  it  contains.  He  has  shown  that  in  diseased  conditions  of  the 
kidney,  especially  those  types  associated  with  edema,  the  power  of 
the  kidney  to  eliminate  salt  is  deficient,  causing  an  accumulation  of 
this  substance  in  the  blood  and  tissues,  and  that  edema  is  due  to  this 
retention.  Experiments  have  shown  that  in  nephritis  with  edema, 
by  increasing  or  diminishing  the  amount  of  salt  in  the  food  relative 
to  the  quantity  eliminated  by  the  kidneys,  it  is  possible  to  influence 
the  weight  of  the  patient  and  the  presence  of  edema  at  will.  Widal 
claims  that  in  many  cases  of  disease  of  the  kidney  it  is  not  the  proteid 
that  causes  fluctuation  in  the  amount  of  edema,  and  also  of  albu- 
minuria, but  the  quantity  of  salt.  By  placing  the  patient  on  a  salt- 
free  diet  it  is  possible  to  influence  the  amount  of  edema  independent 
of  the  character  of  the  food  taken.  Cases  of  nephritis  with  a  tendency 
to  dropsy  should  be  carefully  watched  in  regard  to  the  intake  of  salt. 
The  power  of  salt  to  increase  edema  has  an  important  bearing  on  the 
giving  of  saline  waters  in  the  treatment  of  different  forms  of  nephritis. 

It  has  been  found  practically  impossible  to  continue  for  any 
length  of  time  an  exclusive  milk  diet,  as  patients  become  tired  of  it. 
It  is  impossible  for  them  to  take  the  amount  necessary  to  keep  up 
nutrition.  Skimmed  milk  and  buttermilk  diet  in  chronic  parenchy- 
matous nephritis  has  been  frequently  advised.  Many  patients  can 
drink  larger  quantities  of  milk  in  this  form  than  of  pure  milk,  but  it 
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lacks  the  nutritive  value,  and  an  excessive  amount  of  fluid  has  to 
be  taken.  Fermented  milk  products,  such  as  kumiss,  kephir,  etc., 
have  been  often  advised  as  an  exclusive  diet  in  chronic  parenchymatous 
nephritis.  It  must  be  remembered  that  they  contain  alcohol.  In 
cases  of  chronic  nephritis  where  6  to  8  pints  of  kephir  and  kumiss 
are  taken,  the  amount  of  alcohol  contained  in  this  quantity  equals 
3  to  4  ounces  of  brandy,  a  quart  of  moderately  heavy  Burgundy  or 
Rhine  wine,  a  quart  and  a  half  to  two  quarts  of  beer.  The  increase 
of  diuresis  that  frequently  follows  the  use  of  kumiss  is  undoubtedly 
due  in  many  cases  to  the  presence  of  the  alcohol. 

Although  an  exclusively  milk  diet  is  no  longer  insisted  upon  in 
chronic  parenchymatous  nephritis,  what  articles  of  food  should  be 
specially  prohibited,  how  much  proteid,  carbohydrate,  and  fat  should 
be  given,  is  still  a  much-disputed  question.  As  a  rule,  patients  with 
chronic  parenchymatous  nephritis  are  allowed  a  more  hberal  diet  than 
formerly,  and  only  those  things  are  forbidden  which  are  known  to 
have  an  irritating  effect  on  the  kidneys. 

The  diet  should  be  abundant,  highly  nutritious,  of  good  quahty 
generally,  but  not  excessively  nitrogenous.  The  necessary  calories 
should  be  made  up  from  the  carbohydrates  and  fatty  foods,  while 
those  containing  proteid  should  be  reduced  to  the  minimum  amount. 
The  attempt  to  reduce  the  amount  of  albumin  lost  through  the  urine 
by  diminishing  the  amount  of  albumin  taken  as  food  is  not  without 
danger,  for  frequently  the  extreme  weakness  present  in  nephritis  is 
due'sto  improper  nutrition,  and  while  the  amount  of  albumin  may  be 
sUghtly  controlled,  the  diminished  intake  does  not  make  good  the 
loss  or  give  a  sufficient  amount  for  general  nutrition.  It  is  frequently 
necessary  to  make  up  the  albumin  lost  through  the  urine  by  increasing 
the  amount  taken  in  the  food.  Both  extremes  are  bad,  and  the  routine 
treatment  of  all  cases  in  this  regard  is  to  be  condemned. 

In  most  cases  the  determination  of  the  amount  of  albuminous 
food  that  the  patient  needs  is  a  matter  of  observation.  If  under  a 
fairly  free  diet  the  patient's  general  condition  improves  and  no 
unfavorable  symptoms  develop,  even  if  the  amount  of  albumin  lost 
by  the  kidneys  is  increased,  the  diet  is  suitable.  When  the  loss  of 
albumin  is  increased,  however,  and  there  are  also  dyspnea,  headache, 
general  discomfort,  and  other  symptoms  of  toxemia,  then  the  amount 
of  proteid  food  must  be  diminished.  After  the  above  symptoms  have 
disappeared,  if  there  is  evidence  that  the  patient  is  not  sufficiently 
nourished,  the  diet  should  be  gradually  increased  in  proteid  by  giving 
meat,  eggs,  fish,  etc.  It  must  be  remembered  that  the  patient's 
tolerance  of  proteid  food  varies  from  time  to  time,  and  the  diet  must 
be  changed  accordingly.  Unrestricted  or  exclusive  milk  diet  should 
be  limited  entirely  to  acute  exacerbations  of  chronic  nephritis  or  to 
hematuria.  On  account  of  the  interference  wdth  the  digestive  organs, 
the  food  should  be  given  often  and  in  small  quantities. 

It  cannot  be  too  strongly  insisted  upon  that  each  case  should  be 
studied  individually,  and  that  attention  should  not  be  centered  too 
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closely  upon  the  urine.  The  patient  should  be  treated,  not  the  al- 
buminuria. 

The  use  of  alcohol  in  these  cases  should  be  absolutely  forbidden, 
except  under  special  circumstances.  It  is  necessary  to  be  guided  by 
the  condition  of  the  patient  and  his  general  habits.  In  patients 
who  have  been  accustomed  to  take  stimulants,  it  is  often  impossible 
to  enforce  total  abstinence,  as  it  may  cause  loss  of  appetite  and  ina- 
bihty  to  digest  what  food  is  taken.  Frequently  also  with  the  with- 
drawal of  the  alcohol  the  amount  of  urine  rapidly  diminishes  and  the 
patient  becomes  profoundly  depressed.  A  small  quantity  of  alcohol 
well  diluted  with  water,  taken  at  meal-time,  enables  him  to  take  more 
nourishment,  to  digest  it  more  perfectly,  and  improves  his  general 
condition. 

The  form  of  alcohol  that  is  allowed  will  also  depend  upon  the 
individual  case.  There  is  great  difference  of  opinion  as  to  the  merits 
of  the  different  forms  on  the  part  of  the  various  writers;  some  allow 
Hght  wines  or  beers  and  forbid  all  concentrated  forms;  others  forbid 
all  the  Hghter  forms  and  give  whisky  only. 

The  most  important  thing  in  determining  the  kind  of  alcohol  to 
be  used  is  the  amount  of  alcohol  to  be  given,  and  whether  or  not  other 
ingredients  in  the  beverage  besides  the  alcohol  are  going  to  influence 
the  kidney  function,  and  also  which  form  is  going  to  be  relished  by 
the  patient.  Many  fear  that  a  small  amount  of  alcohol  will  damage 
the  kidney,  and  yet  have  no  hesitancy  in  prescribing  tonic  drugs, 
gastric  stimulants,  and  even  diuretic  drugs  that  are  many  times  more 
irritating. 

In  many  cases  diuresis  has  so  long  been  carried  on  under  the  in- 
fluence of  some  special  form  of  alcoholic  beverage  that  it  is  necessary 
to  continue  its  use  in  order  to  obtain  an  adequate  flow  of  urine.  If 
the  patient  has  never  been  accustomed  to  stimulants,  there  is  no  need 
of  giving  them  unless  some  special  conditions  call  for  their  use,  as 
cardiac  weakness. 

The  dim.inution  in  the  urine  and  its  relation  to  dropsy  and  uremic 
symptoms  would  often  seem  to  indicate  that  some  treatment  should 
be  directed  to  the  kidneys  to  increase  the  watery  flow.  When  the 
diminution  in  the  urine  is  dependent  upon  an  acute  exacerbation  of 
nephritis,  it  should  be  treated  as  indicated  under  "Acute  Nephritis." 
In  the  more  chronic  conditions  it  is  necessary  to  determine  the  cause 
of  the  diminution. 

In  cases  ^vithout  dropsy  the  free  use  of  liquids  may  stimulate  the 
renal  function  without  irritation.  If  there  are  marked  interference 
with  the  urinary  flow  and  tendency  for  edema  to  occur,  however, 
then  the  giving  of  large  amounts  of  fluid  will  only  embarrass  the 
circulation  and  cause  an  increase  in  the  edema. 

The  deleterious  eft'ect  of  the  increase  of  fluids  when  they  fail  to 
stimulate  kidney  function  is  shown  by  an  increase  in  the  weight  of 
the  patient,  due  to  retention  of  fluid  in  the  blopd-vessels,  even  before 
there  is  any  increase  in  the  amount  of  edema. 
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Digitalis  will  give  relief  when  diminution  of  the  urinary  secretion 
is  due  to  obstruction  in  the  kidney  circulation,  especially  in  the  capil- 
laries of  the  glomeruli.  By  raising  the  general  blood-pressure  the 
circulation  of  the  kidney  may  be  increased,  and  both  the  amount 
of  urine  increased  and  the  other  symptoms  diminished;  but  if  it 
fails  to  increase  the  amount  of  urine,  it  should  be  stopped,  as  cumula- 
tive effect  and  circulatory  disturbances  are  rapidly  induced. 

DigitaHs  may  be  given  in  the  form  of  powdered  leaves,  gr.  j; 
infusion,  5ij  to  3iv;  tincture,  mv  to  x;  or  fluidextract,  m]  to  iij, 
three  or  four  times  a  day.  Whatever  preparation  of  digitahs  is  used, 
rather  small  doses  should  be  administered  at  first  and  gradually 
increased. 

The  diuretic  action  of  digitalis  is  slowly  produced,  and  often  only 
after  three  or  four  days.  For  this  reason  it  is  necessary  to  continue 
its  use  for  some  days,  and  the  dose  must  be  correspondingly  small, 
so  as  to  avoid  toxic  effects. 

In  many  cases  tincture  of  strophanthus,  5  to  10  minims  three 
times  a  day,  acts  better  than  digitahs.  Squills  has  also  a  digitahs- 
like  action  on  the  cardiovascular  system,  but,  in  addition,  has  a  more 
stimulating  and  shghtly  irritating  action  on  the  kidneys. 

The  combining  of  the  different  members  of  the  digitahs  group 
together,  or  with  some  preparation  of  mercury,  is  frequently  more 
effective  than  their  use  singly.  When  combined  with  calomel,  there 
is  danger  of  saHvation,  which  accidental  effect  at  times  occurs  after 
a  few  doses  only  have  been  given. 

The  compounds  of  cafifein,  theobromin,  and  the  synthetic  product 
called  theocin  are  extensively  used  as  diuretics  in  chronic  parenchymat- 
ous nephritis.  The  study  of  the  chemical  relation  of  these  pre- 
parations to  the  xanthin  or  uric  acid  group  has  led  to  the  behef  that 
they  do  not  cause  renal  irritation,  that  they  act  as  direct  stimulants 
upon  the  renal  epithehum,  and  that  they  can  be  used  with  safety  in 
all  cases  where  the  urine  is  deficient.  While  they  do  not  cause  any 
irritation  to  the  normal  kidney,  in  the  acutely  inflamed  organ,  whether 
of  primary  acute  nephritis  or  acute  exacerbation  in  chronic  nephritis, 
they  have  a  tendency  to  increase  the  pathologic  hyperemia.  In 
acute  conditions  their  use  should  be  hmited  to  those  cases  in  which 
there  is  imperative  need  of  ehmination  through  the  kidney,  regardless 
of  any  injury  that  might  be  produced.  In  chronic  parenchymatous 
Dephritis,  and  especially  when  there  is  loss  of  cardiovascular  compen- 
sation, the  use  of  these  preparations  is  without  danger,  and  often  very 
efficacious. 

The  dosage  of  some  of  these  compounds  is  as  follows:  Diuretin 
(sodium  theobromin  salicylate),  dose  15  gr.  in  capsules  or  in  solution 
(80  to  120  gr.  a  day);  agurin  (acetate  of  theobromin  sodium),  dose 
7M  to  10  gr.  (45  to  80  gr.  a  day);  theophylhn  sodium  (Boehringer) 
or  acetate  of  theobromin  sodium  (Bayer),  5  to  7^  gr.  four  to  six 
times  a  day. 

The  diuretic  action  of  these  preparations  is  more  readily  obtained 
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when  there  has  first  been  a  free  relief  of  the  venous  congestion  and 
reduction  of  the  edema  by  purgation  and  hot  packs.  The  observations 
of  Widal  and  Javal  show  that  these  drugs  increase  not  only  the  watery 
part  of  the  urine,  but  also  the  solids,  especially  sodium  chlorid  and  urea. 

The  use  of  diuretic  infusions  and  teas  is  often  followed  by  increased 
diuresis.  The  most  important  of  these  infusions  are  the  decoction 
of  broom  tops  (scoparius),  yi  ounce  in  a  pint  and  a  half  of  water, 
boiled  down  to  a  pint — 2  ounces  of  the  infusion  given  at  frequent  inter- 
vals during  the  day,  the  whole  amount  being  taken  in  twenty-four 
hours;  triticum  repens  (couch-grass),  i  ounce  to  a  pint  and  a  half  of 
water,  prepared  in  the  same  way  and  administered  as  the  broom 
tops;  juniper,  i  ounce  of  the  berries  steeped  in  a  pint  of  boihng 
water  for  an  hour,  the  whole  strained,  and  the  hquid  given  in 
divided  doses  during  the  twenty-four  hours.  Generally  cream  of 
tartar  or  one  of  the  alkaline  diuretics  is  added  to  the  infusion  of 
juniper. 

The  administration  of  the  stimulating  diuretics,  infusions,  and 
decoctions  in  chronic  parenchymatous  nephritis  should  be  hmited 
to  cases  in  which  there  are  no  symptoms  of  acute  inflammation.  The 
alkaUne  diuretics  have  been  advocated  in  chronic  parenchymatous 
nephritis  for  the  same  reason  as  in  acute  nephritis.  Their  influence 
is  chiefly  upon  the  coagulability  of  the  albumin,  and  they  have  very 
Httle  diuretic  eft"ect,  although  it  has  become  almost  a  routine  practice 
to  give  one  of  the  alkaline  diuretics  in  every  case  in  which  an  examina- 
tion of  the  urine  shows  any  e\ddence  of  nephritis. 

Albuminuria  does  not  call  for  any  special  plan  of  treatment,  and 
while  in  acute  nephritis  it  may  be  taken  as  an  indication  of  the  severity 
of  the  disease,  the  same  does  not  hold  good  in  the  chronic  types.  It 
merely  shows  that  the  renal  epithelium  is  disturbed  and  allows  the 
free  passage  of  serum-albumin  from  the  blood-vessels  into  the  urinifer- 
ous  tubules.  The  eft"ect  of  diet  and  alcohol  upon  the  albuminuria 
has  already  been  considered.  The  use  of  drugs  for  the  control  of  the 
albuminuria  is  based  more  upon  theoretic  grounds  than  on  any  definite 
knowledge.  Rest  in  bed  frequently  diminishes  it,  as  in  many  cases 
the  amount  of  albumin  in  the  urine  depends  on  the  amount  of  exercise 
the  patient  is  taking,  corresponding  in  this  respect  to  the  so-called 
''postural  albuminuria."  The  routine  practice  of  confining  the  patient 
to  bed  merely  to  diminish  the  amount  of  albuminuria  is  wrong, 
as  the  patient  rapidly  loses  strength,  the  appetite  fails,  the  bowels 
become  sluggish,  and  there  is  a  general  deterioration  of  health.  Many 
cases  have  been  in  fair  health,  able  to  attend  to  their  business,  and 
were  in  fact  unconscious  that  they  were  sufl"ering  from  any  chronic 
form  of  kidney  disease  until  albumin  was  found  in  their  urine  and 
they  were  put  to  bed,  their  diet  restricted,  and  treatment  directed  to 
control  the  albuminuria. 

The  astringents,  especially  the  remote  astringents  which  act  by 
constricting  the  blood-vessels  during  their  elimination,  are  not  without 
danger  because  of  a  certain  amount  of  irritation  to  the  kidney  epithe- 
lium.    While  diminishing  the  amount  of  albumin,  they  may  also  inter- 
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foewiditlieefiiiiiimtionof otlieriimtaaalbythelddiiejs,  Whai^¥ai 
in  laigie  quantities^  they  cause  distmbance  of  thestcmiadiandbowds. 

Acetate  of  kad  cannot  be  given  for  any  length  of  time  mtfaoot 
digestive  disturbance.  It  is  of  doubtftil  vahie  in  both  albanmnma 
and  hematmia. 

Iron  has  been  used  extaiavely,  botk  as  an  astrinigent  and  as  a 
tonic.  The  astringent  salts  and  preparations  are  of  doubtful  vaMe 
im  diminishing  the  albnminnria  ^id  hematnria.  Whatever  ^ect  is 
obtained  from  inm  is  due  rather  to  its  action  i^Km  the  blood-making 
processes  and  goieral  nutrition  than  to  any  direct  actum  on  the  kid- 
ne\'s.  Anything  that  increases  the  nutritive  power  of  the  blood  wfll 
decrease  die  d^eneiative  tendoicy  in  the  diseased  organs.  The 
routine  administrati(m  of  iron  is  often  harmfuL  It  should  be  given 
with  judgment,  and  only  in  sufficient  doses  to  countonact  the  anemia. 
Basham's  mixture  and  the  tincture  of  chknid  of  iron  are  the  most 
useful  prqparations^  although  lateJy  j^eparations  of  incHrjganic  inm 
have  been  largefy  used. 

Eigot  in  some  cases  has  givoi  seeming^  good  results  in  ctmtiolling 
hematuria.  It  has  no  influence,  however,  over  albuminuria.  Tannic 
and  gallic  acid,  fuchan,  and  benzoic  add  have  all  been  recommended, 
but  are  of  doubtful  vahie. 

T  -  e  Tr  T  i :~  r 3t  of  Dropfij. — On  account  of  the  danger  of  excesave 
drqpsy  'vitment  is  often  demanded  for  its  rehef.    WMle 

it  gi"'^:  '  :'^  rt  and  attracts  the  greatest  amount  of  attentian, 

it  is    r  i=es  that  any  danger  results  fmn  it-    Rest  in 

bed     '  :  v     rr  with  alteiaticm  in  the  amount  <rf  diet, 

.pientfy  sufficient  to  ccmtnd  it.  Wlth- 
'.'  throu^i  the  ^in  by  diaphoresis  will 
■  -  'he  tissues.  Diaphoreas  by  baths, 
r  :  rred,  also  the  need  of  ccmtrdling 

::-.:  .  _      _:.:  :,_■_.:.  _:  :::;  :ijj:r  of  diaphore^     (See  "Acnte 

Nephritis  '  also.) 

The  use  of  the  medicinal  diaphoretics,  such  as  pilocarpm,  while  pn>- 
ducing  free  sweating,  is  not  without  danger.  This  drug  may  affect 
the  heart,  cauang  weakness  and  collapse.  The  action  iqMm  the  safi- 
vary  glands  may  cause  distress,  and  in  unccMiscions  patients  become  a 
dangerous  condition  <m  account  of  the  tendency  of  the  saliva  to  chf^e 
the  patient.  When  {alocarjMn  does  not  act  freely  upcm  the  skin,  it 
may  cause  free  secretion  into  the  stomach,  producing  escesahre 
nausea  and  vomiting.  The  same  esces^ve  secretion  may  occur  in 
the  bronchi.  It  should  be  used  onjty  when  there  is  no  cardiac  weakness 
or  pulmonary  complication.  The  giving  of  ^nall  doses,  just  sufficient 
to  cause  a  mild  stimulating  action  on  the  ^in,  often  increases  the 
efficiency  of  the  hot  baths.  Other  contraindicatiQns  to  the  use  of 
pilocarjHn  for  free  diaphoresis  are  the  evidence  of  edema  of  the  pos- 
terior portions  of  the  famgs,  and  of  effu^on  into  one  or  both  i^^nal 
sacs,  and  of  emphysema  with  dilated  right  ventricle. 

The  reduddcm  of  dnqisy  by  the  use  of  purgatives  can  be  enqpAoyed 
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for  short  periods  only,  and  their  continued  use  is  bad,  as  they  disturb 
the  intestines,  and  by  the  rapid  removal  of  the  partly  digested 
foods,  together  wdth  the  albumin  which  passes  into  the  intestine  with 
the  fluid,  cause  weakness  from  defective  nutrition.  Given  for  a 
short  time,  purgatives  are  of  value  in  reheving  the  venous  congestion, 
and  so  reheving  the  pressure  on  the  kidneys. 

The  selection  of  the  cathartic  is  important.  The  drug  must  not 
disturb  the  gastro-intestinal  tract,  nor  must  it  add  anything  to  the 
blood  that  is  to  be  ehminated  by  the  kidneys  and  cause  irritation. 
The  simple  laxatives  are  of  very  Httle  use.  The  saHne  purgatives, 
when  used,  should  be  given  in  concentrated  form,  so  as  to  influence 
as  profoundly  as  possible  the  watery  content  of  the  body. 

Jalap  in  various  preparations  is  most  satisfactory;  it  may  be 
combined  with  mercury  or  with  small  quantities  of  scammony.  The 
compound  jalap  powder  has  been  given  daily  for  weeks  at  a  time 
without  producing  marked  intestinal  disturbance  or  depleting  the 
patient. 

Small  doses  of  elaterium  (gr.  -§-  to  \)  or  elaterin  (gr.  ^o)'  two  or 
more  times  a  day,  to  cause  three  or  four  watery  movements,  not  only 
remove  the  edema,  but  diminish  many  of  the  symptoms  of  toxemia. 
If  the  drug  causes  griping,  it  may  be  combined  with  extract  of  hyoscya- 
mus  (gr.  |to|). 

Diuretics:  The  digitahs  and  theobromin  groups  have  already  been 
considered.  The  use  of  the  alkahne  diuretics,  as  the  carbonate  and 
citrate  of  lithium  and  citrate  and  tartrate  of  potash  and  soda,  has 
been  ad\dsed  on  account  of  their  supposed  action  in  preventing  coagu- 
lation of  the  albumin  in  the  tubules,  and  so  preventing  diuresis. 

Widal  has  called  attention  to  the  influence  of  sodium  chlorid 
(common  salt)  in  the  production  of  dropsy.  This  has  already  been 
considered  on  p.  658.  The  use  of  the  different  forms  of  diuretics, 
especially  of  the  caffein  group,  upon  the  ehmination  of  salt  is  an  im- 
portant one.  The  effects  of  cathartics  upon  salt  ehmination  are  also 
important.  When  the  stools  are  well  formed,  the  amount  of  salt 
present  in  them  is  very  small  in  quantity;  when  there  is  diarrhea, 
however,  the  amount  is  markedly  increased. 

The  influence  of  cathartics  is  therefore  not  only  the  removal  of 
fluids  from  the  body,  but  also  of  salt,  which  tends  to  hold  the  fluid 
in  solution  in  the  tissues. 

CHRONIC  INTERSTITIAL  NEPHRITIS 

Numerous  names  have  been  given  to  this  condition,  intended  to 
indicate  the  appearance  of  the  kidney,  to  summarize  the  microscopic 
and  pathologic  changes,  or  to  connect  certain  etiologic  factors  with 
the  morbid  processes.  The  most  important  synonyms  are:  Chronic 
Bright's  disease;  cirrhosis  of  the  kidney;  chronic  indurated  kidney; 
small  red  granular  kidney;   arteriosclerotic  kidney. 

The  most  marked  pathologic  changes  in  this  type  of  renal  disease 
are : 
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(a)  In  the  kidney  a  chronic  inflammation,  with  an  overgrowth  of 
the  connective  tissue  of  the  stroma,  which  may  be  uniform  throughout 
the  kidney  or  may  occur  in  isolated  areas.  This  latter  condition 
accounts  for  increase  in  amount  of  urine  associated  with  fairly  normal 
urea  output. 

With  the  growth  of  connective  tissue  there  are  changes  in  the 
glomeruH  in  the  affected  areas.  Some  are  atrophied  from  pressure 
of  the  surrounding  new  tissue.  Circulation  through  the  capillaries 
is  interfered  with,  and  there  is  an  obstacle  to  the  escape  of  blood 
from  the  renal  vessels.  The  blood-pressure  in  the  remaining  Malpi- 
ghian  tufts  is  raised  and  diuresis  is  increased.  The  arteries  of  the  kid- 
ney, both  large  and  small,  are  thickened,  but  the  caliber  of  the  arteries 
is  not  considerably  or  constantly  diminished.  The  Malpighian  bodies 
withstand  the  effects  of  the  increase  of  new  connective  tissue  longer 
than  the  tubules.  In  the  tubules  there  is  degeneration  of  renal  epi- 
theHum;  the  lumen  of  the  tubes  is  in  some  places  narrowed  or  obliter- 
ated, and  in  others  dilated.  The  contractile  growth  strangulates  the 
essential  structures  of  the  gland. 

(b)  Cardiovascular  system:  Coincident  with  the  kidney  lesion, 
changes  occur  in  the  heart  and  arteries.  The  left  ventricle  of  the 
heart  becomes  hypertrophied  in  proportion  to  the  changes  in  the  kidney 
and  the  arteries.  This  condition  is  so  constant  as  to  be  considered 
part  and  parcel  of  chronic  interstitial  nephritis.  As  long  as  the  power 
of  the  heart  is  equal  to  the  increased  demands  of  the  circulation,  it 
compensates  for  certain  changes  in  the  kidney  circulation  and  is 
necessary  for  the  proper  functioning  of  the  kidney.  Later  in  the 
disease,  as  the  result  of  nutritional  changes,  or  dependent  upon  inter- 
current damage  to  the  heart,  dilatation  with  myocardial  degeneration 
occurs.  Delafield  considers  the  change  in  the  arteries  to  be  chronic 
arteritis,  and  that  it  is  as  definite  a  diseased  condition  as  endocarditis,, 
cirrhosis  of  the  liver,  or  other  pathologic  changes  which  may  occur 
with  kidney  fibrosis.  It  is  not  uniform  throughout  the  body,  and 
according  to  the  location  and  severity  of  the  arterial  change,  symptoms 
occur,  and  it  may  be  the  determining  cause  of  the  death  of  the  patient. 

The  characteristics  of  chronic  interstitial  nephritis  are  its  insidious 
onset  and  its  slow  course,  rarely  following  an  acute  attack,  and  being, 
as  a  rule,  chronic  from  the  very  beginning.  In  the  majority  of  cases 
no  diagnosis  of  the  condition  is  made  until  secondary  changes  or  com- 
pHcations  have  called  the  patient's  attention  to  his  condition.  In 
some  cases,  although  the  urinary  examination  may  show  marked 
impairment  of  kidney  function,  the  urine  may  be  of  low  specific 
gravity  and  deficient  in  urea,  the  left  ventricle  may  be  hypertrophied 
and  blood-tension  high,  still  the  patient  does  not  complain  of  ill  health. 
In  other  cases  patients  complain  of  gastro-intestinal  disturbance 
chiefly,  and  it  is  only  on  examination  of  the  urine  that  the  kidney  con- 
dition is  discovered. 

In  others  the  cardiovascular  symptoms  are  the  most  prominent, 
the  patient  seeking  relief  on  account  of  so-called  asthmatic  attacks^ 
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or  for  dyspnea  due  to  weakening  cardiac  power.  The  course  and 
duration  of  chronic  interstitial  nephritis  are  extremely  variable. 

Many  cases  with  marked  urinary  disturbance,  low  specific  gra\dty, 
and  deficient  urea  survive  the  condition  for  years,  and  die  at  an  ad- 
vanced age  from  cerebral  hemorrhage,  dropsy,  or  a  chronic  cachexia. 
In  the  majority  of  cases  death  occurs  from  some  complication,  which 
complications,  in  the  order  of  their  frequency,  are  cardiac  degenera- 
tion, cerebral  hemorrhage,  dropsy,  uremia,  acute  or  chronic  cachexia. 
The  course  and  duration  of  the  disease  are  influenced  chiefly  by  the 
age  of  the  patient,  his  circumstances,  occupation,  and  mode  of  life, 
and  the  stage  at  which  the  disease  is  recognized  and  the  patient 
submits  to  the  necessary  regime.  When  patients  are  seen  early  and 
are  able  to  follow  out  instructions,  the  immediate  danger  of  the  dis- 
ease is  not  great. 

Treatment  of  Chronic  Interstitial  Nephritis. — While  the  disease 
is  incurable  and  tends  to  progress,  much  more  can  be  done  than  might 
be  expected.  By  judicious  management  and  appropriate  treatment 
its  course  may  be  checked,  or  at  least  its  progress  controlled.  The 
symptoms  can  be  treated,  complications  prevented,  and  the  strength 
of  the  patient  maintained  so  that  he  can  continue  his  business  and 
enjoy  a  fairly  comfortable  existence  for  years.  Because  the  disease 
is  incurable,  a  hopeless  view  of  the  case  is  usually  taken.  So  firmly 
is  this  idea  fixed  in  the  minds  of  the  profession  and  the  laity  that  a 
diagnosis  of  chronic  Bright's  disease  is  considered  a  sufficient  excuse 
for  abandoning  all  hope  of  Hfe  or  comfort.  The  main  object  of  the 
treatment  should  be:  (i)  To  control  the  factors  that  cause  the  condi- 
tion or  that  may  increase  the  progress  of  the  disease;  (2)  to  reduce 
to  the  lowest  level  compatible  with  good  and  sufficient  nutrition  those 
products  derived  from  the  food  which  must  be  excreted  by  the  kidneys 
and  which  irritate  them,  or,  being  retained  in  the  blood,  damage 
other  organs  or  produce  symptoms;  (3)  to  reheve'the  excretory  work 
of  the  kidneys  by  inducing  elimination  by  other  organs;  (4)  to  regulate 
the  patient's  habits,  mode  of  life,  and  business  cares  and  worries 
to  those  which  are  compatible  with  his  condition;  (5)  to  guard  against 
the  complications  or  intercurrent  diseases  which  are  specially  danger- 
ous in  patients  with  chronic  interstitial  nephritis. 

Prophylaxis. — As  the  specific  exciting  cause  of  the  interstitial 
growth  in  any  case  is  rarely  known,  and  cases  of  chronic  interstitial 
nephritis  are  rarely  seen  early  in  the  disease,  prophylaxis  is  impossible. 
Generally  they  do  not  seek  medical  advice  until  some  symptom.s,  as 
anemia  or  cardiac  or  digestive  disturbance,  are  present.  The  relation 
that  certain  conditions  and  diseases  have  to  the  production  of  cirrhosis 
of  the  kidney  makes  it  necessary  to  prevent  these  factors  from  being 
continuously  active  in  causing  irritation  of  the  kidney  and  favoring 
interstitial  overgrowth.  The  history  of  kidney  involvement  in  a 
previous  acute  infectious  disease  should  lead  us  to  warn  the  patient 
to  avoid  all  likely  causes  of  subsequent  kidney  irritation  and  to  be 
on  the  lookout  for  the  symptoms  of  any  kidney  trouble. 
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Gout  and  poisoning  by  lead  and  alcohol  being  such  common 
excitants  of  kidney  irritation,  every  precaution  should  be  taken  to 
prevent  further  toxemia  from  these  causes,  and  to  minimize  their 
effect  on  the  kidneys  when  present.  A  family  history  of  fibrosis,  not 
only  of  the  kidney,  but  of  the  lungs  and  the  hver,  or  of  the  cardio- 
vascular system,  without  adequate  cause,  should  make  us  suspicious 
of  the  presence  of  any  symptoms  that  may  occur  in  the  course  of 
chronic  nephritis,  and  if  the  case  is  under  our  care,  measures  should 
be  taken  to  avoid  all  circumstances  that  may  develop  this  tendency. 

Whether  or  not  pregnancy  should  be  allowed  to  progress  when 
at  a  previous  pregnancy  there  was  kidney  comphcation  is  a  very 
difficult  question  to  decide,  especially  if  there  is  no  accurate  knowledge 
of  what  the  condition  was  at  that  time.  If  there  was  merely  edema 
of  the  lower  extremities  and  shght  albuminuria  due  to  pressure  on 
the  return  renal  circulation,  and  no  subsequent  evidence  of  any  renal 
insufficiency,  there  is  no  danger.  If  during  the  previous  pregnancy 
there  was  no  evidence  of  any  interference  with  the  renal  function 
during  its  course,  but  puerperal  eclampsia  came  on  suddenly  during 
labor,  and  there  were  no  subsequent  symptoms  of  kidney  disease, 
the  probable  cause  of  the  eclampsia  was  a  sudden  overwhelming  of 
the  nervous  system  and  the  kidneys  by  a  large  amount  of  toxins  or 
irritant  matter  forced  into  the  circulation  from  the  uterine  cavity, 
and  the  kidney  condition  was  an  acute  and  passing  one  and  no  per- 
manent damage  was  done.  When  there  is  evidence  of  permanent 
damage  to  the  kidney,  pregnancy  should  be  avoided,  if  possible; 
and  if  it  occurs,  its  course  should  be  watched  with  great  care,  not 
merely  for  the  usual  urinary  changes,  but  for  aU  symptoms  of  renal 
toxemia. 

The  acute  congestion  of  the  kidney  which  occurs  during  a  malarial 
paroxysm  produces  only  a  transient  effect  on  a  normal  kidney.  If 
the  attacks  occur  at  short  intervals  and  the  congestion  is  extreme, 
it  may  start  an  interstitial  overgrowth,  or  if  the  kidney  is  already 
diseased,  it  may  increase  the  process.  Prudence  would  cause  avoid- 
ance of  this  danger,  and  if  the  patient  is  Hving  in  a  malarial  district, 
he  should  move  his  residence. 

Valvular  disease  of  the  heart  may  induce  kidney  cirrhosis,  or  in 
turn  may  be  induced  by  it.  When  present,  every  precaution  should 
be  taken  to  preserve  cardiac  competency  and  prevent  renal  congestion. 

Specific  treatment  or  treatment  directed  to  the  removal  of  inter- 
stitial overgrowth  in  the  kidney  has  always  been  a  desideratum. 
Unfortunately,  we  have  no  definite,  knowledge  that  it  is  possible  by 
any  method  at  our  disposal  to  accomphsh  this.  The  drugs  most 
frequently  used  for  this  purpose  are  iodid  of  potash,  bichlorid  of 
mercury,  and  the  chlorid  of  gold  and  sodium.  Many  chnicians 
believe  that,  although  it  is  impossible  to  remove  cicatricial  tissue  that 
has  been  fully  formed,  it  is  possible  to  prevent  its  further  development 
by  the  uses  of  these  remedies.  lodin  and  the  iodid  have  been  used 
most  frequently  for  this  purpose.     Bartels  advises  the  use  of  the  iodids 
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(lo  to  30  grains  daily).  He  begins  with  small  doses  not  exceeding 
3  grains  and  increases  very  cautiously.  He  claims  that  it  can  be 
used  for  an  indefinite  period,  and  that  while  useless  for  removing 
interstitial  tissue,  it  is  useful  in  dilating  the  blood-vessels  and  acting 
as  a  diuretic.  He  advises  that  it  be  given  fasting.  The  best  results 
are  obtained  when  its  use  is  begun  in  the  earHer  stages  before  dropsy, 
uremia,  or  defects  of  vision  have  made  their  appearance.  He  prefers 
the  iodid  of  sodium  to  that  of  potassium.  He  considers  that  the 
bichlorid  of  mercury  does  good  in  some  cases  and  has,  at  times,  the 
effect  of  improving  the  albuminuric  retinitis. 

Delafield,  while  doubting  the  power  of  the  iodid  of  potassium  to 
modify  in  any  degree  the  pathologic  condition  of  the  kidney,  thinks 
that  the  iodid  produces  the  good  effects  that  have  been  noted  by 
affecting  the  caliber  of  the  blood-vessels. 

When  these  preparations  are  used  for  the  above  purpose,  it  is 
necessary  that  their  effects  be  closely  watched.  In  proportion  as  the 
ehminative  function  of  the  kidney  be  affected,  there  is  tendency  for 
these  drugs  to  accumulate  and  produce  toxic  symptoms.  This  is 
especially  true  of  the  bichlorid  of  mercury. 

Diet. — The  regulating  of  the  diet  is  the  most  important  part  in 
the  treatment  of  chronic  kidney  disease.  As  the  excretory  power  of 
the  Iddney  is  diminished  it  is  necessary  to  reduce  the  nitrogenous 
products  of  the  urine  that  are  derived  from  the  food.  In  acute 
diseases  of  the  kidney  this  can  be  accompHshed  by  low  and  rigid  diet 
of  milk  and  farinaceous  foods,  but  this  diet  can  be  continued  only  for 
a  short  time.  If  continued  longer,  the  patient's  nutrition  suffers, 
and  in  many  cases  where  a  too  low  diet  has  been  continued,  con- 
valescence has  been  delayed  and  the  patient  benefited  by  a  more 
liberal  diet.  Whenever  the  diet  is  reduced  beyond  a  certain  point 
for  any  length  of  time,  starvation  begins,  and  there  is  destruction  of 
the  proteid  elements  of  the  body,  and  increase  from  this  source  of 
the  amount  of  urea  in  the  urine.  In  chronic  diseases  of  the  kidney 
the  dietetic  treatment  is  most  difficult,  and  the  long  course  of  the 
disease,  and  the  need  of  keeping  up  the  general  health  to  the  highest 
possible  point,  demand  that  the  diet  be  an  appropriate  one,  containing 
all  the  elements  necessary  for  general  nutrition. 

While  all  chnicians  agree  that  it  is  necessary  to  spare  the  kidney 
by  diminishing  the  amount  of  its  work,  at  the  present  time  opinion 
varies  as  to  how  this  should  be  accompHshed,  and  what  the  dietetic 
treatment  should  be. 

The  exclusive  milk  diet  has  been  the  one  most  often  advocated. 
This  diet  has  been  modified  more  or  less,  but  the  essential  feature 
was  that  milk  or  milk  products  should  constitute  the  bulk  of  the  food. 
The  arguments  for  and  against  this  rigid  milk  diet  have  already  been 
considered  under  ''Chronic  Parenchymatous  Nephritis."  The  diffi- 
culties in  keeping  a  patient  on  a  rigid  milk  diet  are  much  greater 
in  chronic  interstitial  nephritis  than  in  the  parenchymatous  type, 
and  the  wilful  departure  of  patients  from  the  prescribed  diet  without 
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any  detriment,  but  often  with  marked  improvement,  has  caused 
cHnicians  to  allow  a  more  Hberal  diet,  especially  in  regard  to  meats 
and  other  proteids. 

Von  Noorden  states  that  on  account  of  the  long  duration  of  the 
disease  and  the  natural  craving  for  variety  of  food,  the  restriction  of 
the  diet  should  be  as  Httle  as  possible,  and  only  those  things  should 
be  prohibited  which  are  known  to  be  irritants  to  the  kidney.  Strong 
meat  broths  and  extracts  should  be  forbidden,  as  well  as  all  spoiled 
food-stuffs,  and  those  preparations  which  contain  large  amounts  of 
extractives,  as  sausage,  decayed  food  containing  toxins  that  may 
produce  mild  kidney  irritation,  for  the  diseased  kidney  has  less 
resistance  to  this  irritation  than  the  normal.  Apart  from  these 
products,  the  choice  of  foods  should  not  be  further  limited,  and  a 
restriction  of  the  proteids  to  those  derived  from  milk  or  white  meat 
only  is  more  theoretic  than  practical,  and  in  the  treatment  of  atrophic 
nephritis  must  be  given  up. 

The  hard  and  fast  routine  prescription  of  only  white  meat,  and 
the  absolute  avoidance  of  dark  meat  as  harmful  and  poisonous, 
develop  such  an  aversion  to  white  meat  that  its  consumption  is  reduced 
to  a  minimum.  As  eggs  are,  as  a  rule,  forbidden  or  markedly  restricted, 
and  as  very  few  people  can  take  large  quantities  of  milk,  and  as  patients 
are  not  instructed  to  substitute  vegetable  for  animal  products,  the 
prohibition  of  dark  meats  leads  to  a  very  poor  diet  of  proteids. 

That  a  very  low  proteid  diet  prolonged  for  months  or  years  exercises 
a  harmful  influence  upon  nephritic  patients  is  shown  by  the  fact  that 
they  are  weak,  dehcate,  easily  tired,  and  incapable  of  performing  any 
real  muscular  work.  The  intensity  of  the  albuminuria  is  not  to  any 
great  extent  dependent  upon  the  form  in  which  the  proteid  is  eaten. 
Von  Noorden  finds  that  it  is  much  easier  to  feed  patients  in  a  rational 
manner,  and  to  raise  their  general  strength,  if  the  diet  can  be  selected 
so  as  to  include  dark  meats. 

The  question  of  how  much  proteid,  and  in  particular  how  much 
meat,  should  be  allowed  patients  with  contracted  kidney  is  largely 
a  theoretic  problem.  Von  Noorden  allows  patients  with  contracted 
kidney  to  select  the  diet  themselves  from  among  the  articles  that  are 
permitted,  and  to  eat  as  much  of  each  article  as  they  care  to.  As  a 
result  they  feel  as  well  for  as  considerable  period  of  time  as  can  be 
expected  in  cases  of  contracted  kidney. 

Dickinson*  says:  ''Nitrogenous  food  should  be  reduced  to  the 
lowest  amount  compatible  with  health;  having  regard  to  the  fact 
that  uremia  threatens,  on  the  one  side,  while  anemia  is  to  be  feared,  on 
the  other.  Meat  may  be  given  on  one  day,  fish  on  another,  and  on 
the  next  neither.  Every  kind  of  vegetable  food  is  allowed,  more 
particularly  the  farinaceous.  Regard  must  be  had  to  the  individual 
tastes  and  suitabiHty.  Milk  may  be  freely  used,  but  has  not  been 
found  as  suitable  in  quiescent  cases,  as  they  do  not  do  well  on  a  pure 
milk  diet." 

*Allbutt's  "System  of  Medicine,"  vol.  iv. 
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West  states:  "Although  it  is  advisable  that  the  amount  of  nitro- 
genous food  should  not  be  too  great,  still  it  is  possible  to  err  on  the 
other  side  and  make  it  too  small.  It  is  impossible  to  prescribe  one 
dietary  which  will  suit  every  one.  Idiosyncrasy  must  be  considered 
in  every  case.  Meat  extracts  should  be  avoided,  as  they  contain 
little  that  is  of  use  and  impose  a  large  amount  of  work  on  the  kidney." 
"Albumen  is  best  in  original  form.  Have  well-cooked  meat,  fruit,  or 
fish,  but  in  moderate  amount.  Vegetables  and  salads  are  good,  but 
not  a  strict  vegetable  diet.  Farinaceous  foods  of  every  kind  are 
clearly  indicated,  and  milk  and  cream  can  be  taken  in  quantities,  for 
such  fattening  foods  tend  to  counteract  the  loss  of  flesh  which  is  one 
of  the  tendencies  of  the  disease  as  it  progresses." 

W.  Hale  White  writes  as  follows:  "From  a  dietetic  standpoint 
chronic  interstitial  nephritis  is  treated  too  zealously.  In  the  desire 
to  spare  the  kidney  the  patient  is  starved  as  regards  some  classes  of 
food.  This  is  bad,  for  the  renal  trouble  is  largely  a  degenerative 
process,  and  this  can  only  be  retarded  by  keeping  the  patient  as  nearly 
as  possible  to  good  health.  It  will  certainly  be  accelerated  if  he  is 
almost  starved. 

"We  do  not  know  for  certain  that  any  articles  of  ordinary  diet 
are  harmful  to  a  granular  kidney,  therefore  the  patient  is  dieted  best 
who  has  ordinary  plain  digestible  meals  containing  a  correct  amount  of 
proteids,  fats,  carbohydrates,  and  salts,  much  the  same  as  in  ordinary 
diet,  and  in  such  quantities  that  he  feels  well  and  keeps  his  weight 
about  normal.  The  food  should  be  plain  but  properly  cooked,  so 
that  it  may  be  appetizing.  Sauces,  condiments,  etc.,  should  not  be 
allowed,  as  they  are  not  foods. 

"There  is  no  difference  in  the  character  of  meats,  whether  from 
chicken,  fish,  or  beef.  Not  only  are  many  of  the  restrictions  often 
placed  on  diet  unnecessary,  but  they  are  harmful,  for  they  make  the 
patient  a  miserable  introspective  valetudinarian." 

Moore  beheves  that  nitrogenous  food  should  be  used  sparingly, 
but  the  patient  should  not  suffer  the  pangs  of  hunger  or  waste  for 
want  of  it.  SoHd  food  is  relished  by  many  patients,  and  they  improve 
under  its  use,  as  they  object  strongly  to  the  use  of  "slops." 

Tyson  says:  "The  amount  of  nitrogenous  food  should  be  restricted, 
but  it  is  not  possible  or  advisable  to  exclude  all  nitrogenous  food,  but 
it  should  be  reduced  to  a  moderate  amount.  This  can  be  accomphshed 
by  the  substitution  for  all  or  part  of  animal  flesh  milk  and  cream, 
while  drawing  the  elements  of  mixed  food  from  the  vegetable  kingdom. 
While  a  purely  vegetable  diet  may  be  compatible  with  Ufe  and  a  fair 
amount  of  health,  it  is  not  compatible  with  the  highest  mental  and 
physical  development.  But  in  a  contracted  kidney  it  may  do  more 
to  protect  the  kidney  than  any  other  form  of  diet." 

The  diet  in  chronic  interstitial  nephritis  should  be  arranged  to 
meet  the  needs  of  the  individual  case.  It  is  impossible  to  arrange  a 
hard  and  fast  dietary  suitable  for  all  cases  of -nephritis,  as  every  case 
has  its  peculiarities,  which  can  be  known  only  after  careful  observation. 
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The  diet  should  be  varied  according  to  the  age  of  the  patient,  the  social 
condition,  and  the  time  of  the  year.  The  diet  that  is  suitable  for  one 
stage  of  the  disease  would  be  inappropriate  for  another.  Too  fre- 
quently patients  in  the  early  stage  of  chronic  nephritis  are  too  re- 
stricted in  diet,  with  the  result  that  though  previously  their  health 
was  good  and  they  were  not  conscious  of  any  symptoms,  they  rapidly 
lose  weight  and  strength,  and  begin  to  suffer  from  dyspnea,  shght 
edema,  and  other  symptoms  of  cardiac  weakness.  This  condition  is 
especially  induced  where  patients  are  put  on  too  rigid  a  milk  diet, 
or  have  been  encouraged  to  drink  excessively  of  fluids  for  the  purpose 
of  flushing  the  kidneys. 

In  cases  in  which  the  patient  has  a  good  appetite  and  does  not 
suffer  from  any  digestive  disturbance,  and  in  which  he  is  able  to  take 
a  sufiicient  amount  of  exercise  in  the  open  air,  a  mixed  diet  containing 
meat  at  least  once  a  day  is  indicated. 

In  the  later  stages  of  the  disease,  when  the  patient  shows  signs  of 
toxemia  from  imperfect  eUmination  by  the  kidneys,  then  only  should 
the  diet  be  restricted.  Even  in  these  cases  the  restriction  must  not 
be  so  marked  as  to  interfere  with  good  nutrition.  It  is  best  in  these 
cases,  if  patients  suffer  from  any  of  the  symptoms  that  indicate 
uremia,  to  restrict  the  diet  markedly  for  a  longer  or  shorter  time; 
but  with  the  rehef  of  the  symptoms  to  increase  the  diet  gradually  up 
to  the  point  of  tolerance,  so  as  to  prevent  malnutrition. 

While  at  the  present  time  the  diet  in  cases  of  chronic  interstitial 
nephritis  is  more  liberal  than  formerly,  still  great  caution  must  be 
exercised,  not  only  in  the  character  and  amount  of  the  proteids,  but 
also  in  the  use  of  certain  articles  of  food  which  may  cause  kidney 
irritation.  As  these  patients  suffer  from  loss  of  appetite,  they  desire 
their  food  to  be  highly  seasoned.  Condiments  should  be  used  in 
extreme  moderation.  Von  Noorden  claims  that  certain  vegetables 
are  known  to  produce  kidney  irritation  if  taken  in  large  quantities, 
as  celery,  lettuce,  sorrel,  mushrooms,  and  onions,  especially  in  the 
raw  state.  Asparagus  has  generally  been  forbidden.  On  account  of 
the  odor  that  it  imparts  to  the  urine,  it  has  been  considered  as  a  renal 
irritant.     In  moderation  it  is  harmless. 

The  use  of  alcohol  in  the  treatment  of  chronic  nephritis  depends 
upon  the  individual  case.  When  there  are  no  indications  for  its  use, 
it  should  be  avoided.  If  the  patient  is  seen  early  in  the  disease  and 
gives  a  family  history  of  nephritis,  or  shows  any  indications  of  cardio- 
vascular changes,  even  though  urinary  symptoms  are  absent,  alcohol 
should  be  absolutely  prohibited.  Later  in  the  disease,  when  the 
nephritic  changes  have  become  chronic,  there  is  less  danger  in  its  use. 
Patients  who  have  become  habituated  to  the  use  of  alcohol,  when 
deprived  of  it  suffer  from  loss  of  appetite,  and  food  causes  nausea. 
The  giving  of  small  quantities  in  these  cases  improves  their  general 
nutrition.  In  the  latei  stages  of  the  disease  small  quantities  of  alcohol 
are  also  necessary  on  account  of  the  cardiac  condition  or  attacks  of 
nocturnal  dyspnea.     There  has  been  a  great  difference  of  opinion  as 


668  THE   URINARY   SYSTEM 

to  the  form  in  which  the  alcohol  should  be  given,  some  claiming  that 
the  hghter  preparations  are  the  least  injurious,  while  others  advise 
whisky  well  diluted.  In  the  terminal  stages  of  nephritis  the  effect 
of  alcohol  on  the  kidney  can  be  ignored,  and  if  the  patient  is  relieved 
of  any  of  his  symptoms  by  the  judicious  use  of  stimulants,  they  should 
be  given. 

Drugs. — Certain  drugs  are  to  be  avoided  in  atrophic  nephritis. 
To  this  class  belong  cantharides,  copaiba,  turpentine,  salicylic  acid, 
carboHc  acid,  resorcin,  lead,  copper,  silver,  mercury,  and  other 
mineral  salts,  iodoform,  and  tar  preparations.  It  is  necessary  to  be 
careful  in  the  use  of  these  drugs  in  patients  with  atrophic  kidneys, 
because  the  disease  runs  so  protracted  a  course,  and  so  many  of  the 
intercurrent  diseases  are  usually  treated  with  some  of  the  above 
preparations.  While  some  of  these  drugs  have  not  been  proved 
absolutely  injurious  to  the  kidney,  many  of  them  are  very  slowly 
excreted,  especially  the  iodin  salts,  antipyrin,  methylene-blue,  and 
boric  acid.  Quinin  is  also  very  slowly  ehminated,  and  may  be  irritat- 
ing on  this  account.  Iodoform  is  very  apt  to  set  up  toxic  symptoms 
when  freely  absorbed  from  wounds  or  given  internally. 

The  Use  of  Diuretics. — One  of  the  most  important  indications  for 
treatment  in  chronic  interstitial  nephritis  is  to  prevent  the  accumula- 
tion in  the  blood  of  the  poisonous  products  of  metabolism  and  tissue 
waste  which  are  usually  excreted  by  the  kidney.  The  amount  of 
urinary  water  is  increased,  and  is  one  of  the  prominent  symptoms,  but 
it  is  of  low  specific  gravity,  due  to  the  diminished  amount  of  the  solids. 
The  stimulation  of  the  eliminative  function  of  the  kidney  by  drinking 
large  quantities  of  water  has  been  more  or  less  a  recognized  plan  of 
treatment,  and  as  the  patients  are  thirsty,  they  are  willing  to  follow 
this  course  of  treatment,  and  have  come  to  look  upon  the  amount  of 
water  passed  as  an  index  of  their  improvement.  While  the  taking  of 
large  quantities  of  water  may  increase  the  quantity  of  the  urine,  there 
is  no  evidence  whatever  that  it  increases  the  elimination  of  the  soUd 
ingredients.  On  the  other  hand,  it  may  cause  irritation  of  the  kidneys 
from  the  excessive  amount  of  water  passing  through  them.  If  the 
kidneys  do  not  rid  the  system  of  water,  it  rapidly  accumulates  in  the 
blood-vessels  and  produces  a  condition  of  plethoric  hydremia,  and 
may  be  the  starting-point  of  cardiac  insufficiency  and  subsequent 
edema. 

Many  patients  with  chronic  interstitial  nephritis  who  have  sought 
relief  at  the  spas  have  had  Hfe  terminated  suddenly  by  one  of  the 
complications  induced  by  drinking  water  beyond  the  power  of  the 
kidneys  to  eliminate  it.  Von  Noorden  has  called  attention  to  the 
beneficial  effect  of  restricting  the  amount  of  fluid  taken  in  cases  of 
chronic  valvular  disease,  especially  with  evidence  of  cardiac  failure. 
The  dry  diet  treatment  of  cardiac  disease  with  edema  has  long  been 
recognized  as  an  important  one,  the  amount  of  fluid  allowed  being 
governed  by  the  amount  of  urine  passed.  In  chronic  nephritis  this 
rule  cannot  be  applied  as  strictly.     Forty  to  50  ounces  should  be  the 
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maximum  amount  of  fluid  as  drink  allowed  to  patients.  Occasionally, 
as  Von  Noorden  has  advised,  the  patient  may  take  larger  quantities  of 
water,  to  cause  a  thorough  flushing;  but  while  taking  this  increased 
amount  it  should  be  noted  whether  it  was  rapidly  passed  by  the  kidneys 
or  not,  and,  in  patients  with  edema,  if  it  has  increased  the  edema. 
Whenever  the  latter  occurs,  the  amount  of  water  should  be  markedly 
restricted  and  free  ehmination  by  skin  and  bowels  secured.  When 
the  amount  of  urine  is  above  the  normal,  diuretics  are  not  needed  to 
increase  the  flow.  The  alkaline  diuretics  have  very  Kttle,  if  any, 
power  to  increase  the  ehmination  of  urea  or  other  nitrogenous  constit- 
uents of  the  urine,  and  the  good  effects  that  have  been  noted  after 
their  use  are  due  to  their  action  on  the  skin  and  bowels. 

The  use  of  diuretin,  agurin,  and  theocin  (see  "Chronic  Parenchy- 
matous Nephritis")  is  indicated  when  diminution  in  the  amount  of 
urine  and  the  appearance  of  edema  are  due  to  failure  of  cardiovascular 
compensation. 

In  the  terminal  stages  of  chronic  nephritis,  when  the  urine  is 
diminished  and  edema  is  present,  in  addition  to  digitahs,  strophanthus, 
and  alcohol,  either  alone  or  combined  with  theobromin  preparations, 
the  more  irritating  types  of  diuretics  may  be  used,  as  infusion  of 
juniper,  scoparius,  triticum  repens,  etc.  While  these  preparations 
are  irritating  to  the  kidney,  and  in  acutely  inflamed  conditions  harmful, 
in  the  chronic  forms  of  nephritis  some  stimulation  beyond  the  normal 
is  necessary  to  cause  the  kidneys  to  perform  their  functions.  Un- 
fortunately, patients  too  frequently  seek  this  diuretic  rehef  by  the  use 
of  some  patent  medicine  advertised  for  the  cure  of  kidney  disease. 

Cardiac  hypertrophy  and  high  arterial  tension  are  to  be  considered 
part  of  the  pathology  and  symptomatology  of  chronic  interstitial 
nephritis,  rather  than  as  a  compHcation.  Upon  the  condition  of  the 
heart  and  the  blood-vessels  depend  to  a  large  degree  the  duration  of 
the  disease  and  its  mode  of  termination.  A  large  majority  of  patients 
with  chronic  interstitial  nephritis  die  on  account  of  gradual  failure 
of  the  heart,  rather  than  from  loss  of  renal  tissue.  The  treatment 
as  regards  the  cardiovascular  system  is  the  guarding  against  failure 
of  the  heart,  on  the  one  hand,  and  excessive  high  arterial  tension  and 
danger  of  rupture  of  the  blood-vessels,  on  the  other.  Cardiac  failure 
in  chronic  nephritis  is  rarely  sudden;  generally  it  comes  on  insidiously, 
associated  with  anemia  and  failure  of  the  general  health.  Usually 
the  first  symptom  of  cardiac  insufficiency  to  attract  the  attention  of 
the  patient  or  physician  is  edema  or  one  of  the  various  forms  of  dyspnea. 
When  these  symptoms  of  commencing  cardiac  failure  appear,  it  is 
necessary  to  readjust  the  daily  fife  of  the  patient.  Those  who  con- 
tinue their  business  should  understand  that  they  must  adapt  them- 
selves to  their  cardiac  power;  that  exacting  and  annoying  details  of 
business  should  be  avoided  or  delegated  to  others;  that  excitement 
and  loss  of  temper  are  absolutely  injurious;  that  their  mode  of  fife 
should  be  routine,  and  as  uniform  as  possible;    and  that  under  no 
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circumstances  should  any  stress  be  thrown  upon  the  cardiovascular 
system  by  either  physical  or  mental  effort. 

As  long  as  cardiac  power  compensates  for  obstruction  in  the 
circulation,  no  special  treatment  is  needed.  When  the  patient  begins 
to  suffer  from  loss  of  weight  and  strength,  however,  then  the  ques- 
tion of  regulating  the  diet,  the  giving  of  tonics,  as  iron,  arsenic, 
etc.,  must  be  considered.  If  the  patient  notices  that  his  usual  exer- 
cises begin  to  induce  slight  shortness  of  breath,  or  he  is  suffering  at 
night  from  dyspnea,  it  may  be  necessary  to  add  to  the  diet  some 
alcoholic  stimulant,  not  onh-  for  its  effect  upon  the  heart,  but  especially 
for  its  influence  upon  the  general  nutrition.  In  cases  where  there  is 
danger  of  the  patient  abusing  alcohol,  or  when  for  some  other  reason 
it  cannot  be  given,  then  the  use  of  cardiac  stimulants  is  indicated. 
Digitahs  or  strophanthus,  given  in  small  doses  at  bedtime  (tincture 
of  digitalis,  ii^iij  to  v;  tincture  of  strophanthus,  tt^v  to  vij),  and 
the  patient  instructed  not  to  get  out  of  bed  during  the  night  for  any 
cause,  especially  to  urinate,  relieves  the  dyspnea,  increases  the  cardiac 
power,  and  appears  to  have  some  influence  over  cardiac  nutrition. 
There  is  less  danger  when  these  drugs  are  given  in  this  manner  than 
continuing  their  use  during  the  day,  when  the  patient  is  up  and  about. 
They  can  be  continued  for  a  long  time  without  producing  any  cumula- 
tive effect. 

Since  the  introduction  of  instruments  for  accurately  measuring 
blood-pressure,  attention  has  been  called  to  the  changes  in  blood- 
pressure  in  different  diseases,  and  there  is  danger  of  undue  importance 
being  given  to  high  blood-tension  as  such.  The  blood-pressure  should 
be  considered  in  relation  to  the  condition  associated  with  it,  and  not 
as  an  isolated  symptom.  Increase  of  vascular  tension  is  necessary 
in  interstitial  nephritis,  and  only  when  it  becomes  excessive  does  it 
demand  treatment. 

"A  persistent  high-tension  pulse,  to  whatever  cause  it  may  be 
due,  is  injurious,  but  not  with  granular  kidney,  paradoxic  as  it  may 
seem.  The  patient  would  be  best  \\dthout  granular  kidney,  but,  having 
a  granular  kidney,  it  is  better  with  a  high-tension  pulse  than  with  a 
low;  in  other  words,  the  patient  is  worse  when  the  tension  is  low" 
(West). 

One  of  the  difficult  points  to  determine  is  when  the  tension  has 
exceeded  that  necessary  to  carry  on  kidney  secretion.  If  it  exceeds 
this  point,  it  is  causing  needless  work  for  the  heart,  and  there  is 
liabiKty  of  rupture  of  the  blood-vessels.  Isolated  observation  of  the 
blood-tension  in  renal  as  in  other  diseases  is  an  untrustworthy  guide 
for  treatment,  as  the  tension  varies  markedly  at  different  periods  of 
the  day  and  under  different  circumstances.  When  found  persistently 
high,  especially  when  it  is  associated  with  the  passage  of  large  quanti- 
ties of  urine,  it  is  best  treated  by  reducing  the  diet,  as  far  as  both  soHds 
and  liquids  are  concerned,  and  increasing  the  action  of  the  skin  and 
bowels.  A  course  of  Turkish  baths,  or  hot-air  baths  given  at  home^ 
and  free  evacuation  of  the  bowels  daily,  by  "saline  cathartics,  often 
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reduces  the  tension.  At  no  time  should  the  reduction  of  the  tension 
affect  the  general  health  or  cause  other  symptoms.  The  iodids  have 
been  advocated  for  this  purpose,  as  well  as  for  the  supposed  action 
on  the  kidney  lesion,  as  has  already  been  mentioned.  If  continued 
for  a  long  time,  iodism  should  be  guarded  against.  When  there  is 
marked  fluctuation  in  the  tension,  associated  with  attacks  of  dyspnea 
and  shght  anginal  pain,  chloral  may  be  used;  but  it  must  be  adminis- 
tered with  caution.  While  perfectly  safe  where  the  cardiac  muscle 
is  in  a  fair  state  of  nutrition,  and  a  high  arterial  tension  is  the  only 
compUcating  condition,  it  should  not  be  used  when  there  is  degenera- 
tion of  the  cardiac  muscle,  and  the  arterial  tension,  while  not  very 
high,  is  relatively  too  high  for  the  cardiac  power. 

Preparations  of  the  nitrites,  as  nitroglycerin,  amyl  nitrite,  and 
sodium  nitrite,  either  alone  or  in  combination,  have  been  chiefly 
used  for  the  reduction  of  tension,  and  since  the  attention  has  been 
directed  to  high  arterial  tension  as  a  symptom  in  disease,  their  use 
has  become  a  routine  practice  in  the  treatment  of  nephritis. 

In  the  treatment  of  cardiac  and  renal  diseases  the  greatest  danger, 
next  to  the  abuse  of  digitahs,  is  the  unjustifiable  administration  of  the 
nitrites.  High  arterial  tension  is  relatively  a  compensating  condition 
in  interstitial  nephritis,  and  it  is  to  be  treated  only  when  it  becomes 
excessive.  The  action  of  the  nitrites  is  transient,  and  the  use  of  large 
doses  at  frequent  intervals  is  apt  to  produce  increasing  irritabihty 
of  the  cardiovascular  system,  and  the  patient  is  more  hable  to  suffer 
from  dyspneic  attacks.  There  is  also  danger  of  the  nitrites  reducing 
the  tension  temporarily  below  the  point  at  which  kidney  secretion 
can  be  carried  on. 

One  of  the  important  things  to  be  accompHshed  in  the  treatment 
of  high  arterial  tension  in  nephritis  is  not  to  produce  sudden  variations, 
but  to  maintain  the  tension  at  a  point  that  is  just  sufficient  to  meet 
the  demands  of  the  kidney.  This  cannot  be  accomplished  by  the 
use  of  the  nitrites;  they  should  be  reserved  for  the  rehef  of  symptoms 
that  are  dependent  upon  a  sudden  and  excessive  elevation  of  the  ten- 
sion, as  shown  by  attacks  of  dyspnea  or  anginal  pain.  When  the 
cardiac  power  has  become  insufiicient  to  maintain  a  uniform  arterial 
tension,  it  has  been  the  practice  to  administer  the  nitrites  so  as  to 
relieve  the  work  of  the  heart  and  increase  diuresis,  losing  sight  of  the 
relation  that  arterial  tension  bears  to  kidney  function,  on  the  one  hand, 
and  to  cardiac  power,  on  the  other.  The  gi^'ing  of  the  nitrites  may 
relieve  the  work  of  the  heart  temporarily,  but  when  the  tension  has 
been  lowered  below  a  certain  point,  the  kidney  function  is  diminished, 
with  danger  of  uremia  and  edema.  No  benefit  is  derived  from  still 
further  lovv'ering  of  the  tension  by  the  nitrites,  and  it  is  necessary  to 
meet  the  condition  by  increasing  cardiac  power,  or  reheving  the  work 
of  the  heart  by  reducing  the  blood-mass  through  free  diaphoresis 
and  purgation. 

On  account  of  the  decreased  ehminative  power  of  the  kidney  and 
the  accumulation  in  the  blood  of  substances  that  are  ordinarily  thrown 
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off  by  the  kidneys,  it  is  necessary  to  induce  elimination  by  the  skin 
and  bowels.  During  the  early  stages,  when  the  patient  is  in  fair  health, 
the  skin  must  be  kept  in  good  condition  by  bathing.  A  hot  tub-bath 
or  vapor  bath  may  be  taken  two  or  three  times  a  week  before  going  to 
bed,  or  Turkish  baths  if  they  do  not  distress  the  patient.  The  morning 
tub-bath  need  not  be  discontinued  if  the  patient  reacts  well.  The 
water  should  not  be  too  cold,  and  after  the  bath  a  good  reaction  should 
be  induced  by  brisk  friction.  When  there  is  e\ddence  of  cardiac 
failure,  the  Turkish  baths  should  be  used  with  great  caution.  Bathing 
in  the  open  air  and  sea-baths  are  absolutely  prohibited.  The  action 
of  the  skin  should  be  promoted  by  muscular  exercise,  which  must 
stop  short  of  fatigue,  and  should  not  induce  excessive  perspiration. 
The  use  of  drugs  to  cause  increase  of  elimination  by  diaphoresis  is 
not  needed,  except  when  there  are  symptoms  of  uremia.  Ejjercise 
in  the  open  air,  besides  stimulating  the  functional  activity  of  the  skin, 
induces  eHmination  by  the  lung. 

Sir  John  W.  Moore  has  emphasized  the  importance  of  the  elimi- 
nation by  the  lungs  in  chronic  nephritis,  and  shows  that  anemia  can 
be  prevented  or  combated  and  the  power  of  the  heart  maintained 
by  regular  exercise.  He  believes  that  the  open-air  way  of  treating 
nephritis  is  as  important  as  in  the  management  of  pulmonary  tuber- 
culosis. For  this  reason  living  in  a  climate  suitable  for  free  outdoor 
exercise  is  advantageous;  but  if  the  patient  cannot  go  to  such  a 
cKmate,  he  should  be  warmly  clothed  and  encouraged  to  take  the 
necessary  exercise. 

Elimination  by  the  Bowels. — The  bowels  should  move  at  least 
once  a  day,  and  the  movement  should  be  rather  free  and  watery. 
Widal  has  shown  that  when  the  bowels  are  free,  the  amount  of  salt 
contained  in  the  feces  is  considerable,  and  when  there  is  a  tendency 
to  retention  of  salt  in  the  tissues  and  edema,  an  appreciable  amount 
can  be  removed  in  this  manner.  Occasionally  a  dose  of  magnesium 
sulphate  or  effervescent  salines  or  one  of  the  aperient  mineral  waters 
should  be  given. 

Broadbent  has  called  attention  to  the  good  effect  of  the  mild 
mercurial  aperients  in  chronic  nephritis.  Mercury  reduces  the 
high  tension,  and  its  effects  are  greater  than  can  be  explained  by  the 
amount  of  purgation.  He  considers  that  the  ehminative  eft'ects  of 
mercury  are  not  merely  due  to  the  catharsis,  but  may  act  on  the 
impurities  in  the  blood.  It  may  be  given  in  the  form  of  5  grains  of 
blue  mass,  3  to  5  grains  of  calomel,  with  double  the  quantity  of 
bicarbonate  of  soda,  or  mercury  with  chalk,  3  grains  at  bedtime,  fol- 
lowed in  the  morning  by  a  saline.  This  may  be  given  weekly  or  less 
often,  as  necessary.  While  the  saline  cathartics  are  extremely  useful, 
care  must  be  taken  that  they  are  not  given  to  such  a  degree  as  to 
cause  anemia. 

Treatment  of  Nervous  Symptoms. — The  headaches  and  sleeplessness 
often  demand  treatment.  At  first  they  should  be  controlled  by  chang- 
ing the  mode  of  life,  restricting  the  diet,  and  stimulation  of  the  emunc- 
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tories.  This  often  is  sufficient  for  the  purpose  if  the  symptoms  are 
due  to  toxemia.  When  they  are  not  controlled  by  this  means,  it 
will  be  necessary  to  administer  drugs.  Opium  and  its  alkaloids  are 
contraindicated  in  this  stage.  The  bromids,  especially  the  bromid 
of  strontium,  or  the  chloral  preparations,  as  chloral  hydrate  (7^  to 
ID  grains),  veronal  (5  to  10  grains),  trional  (10  grains),  or  paraldehyd, 
may  be  used.  When  the  attacks  occur  only  at  night,  or  the  patient 
is  awakened  during  the  night  with  a  headache,  alternating  with  asth- 
matic attacks,  cardiac  stimulants  may  be  needed,  the  guarded  use 
of  alcohol,  or  the  nightly  dose  of  digitahs.  Hemiplegia  and  convulsions 
may  be  present  without  the  ordinary  symptoms  of  uremia.  In  many 
cases  it  is  impossible  to  determine  at  first  whether  the  hemiplegia 
is  due  to  the  rupture  of  -a  blood-vessel  or  is  a  symptom  of  uremic 
poisoning.  Uremic  hemiplegia  is  transient,  lasting  but  a  few  hours 
or  days,  when  the  patient  makes  a  perfect  recovery.  Repeated  attacks 
of  these  symptoms  are  liable  to  occur,  usually  associated  with  sudden 
increase  in  pulse-tension. 

In  uremic  hemiplegia  the  excessive  blood-tension  should  be  reduced 
as  quickly  as  possible  by  repeated  doses  of  nitroglycerin,  yf^  to  -gig- 
grain  every  half-hour  to  fifteen  minutes.  When  convulsions  accom- 
pany it,  the  use  of  chloral  hydrate  (10  to  15  grains  by  rectum)  is 
efficacious.  The  bowels  should  be  freely  relieved  by  rectal  irriga- 
tions of  hot  saline.  With  high  blood-tension  the  fluid  should  be 
allowed  to  pass  rather  freely,  as  absorption  is  not  desired.  After 
the  urgent  symptoms  are  controlled,  the  treatment  is  that  advocated 
for  uremia. 

On  the  theory  that  the  kidney  has  an  internal  secretion  the  use 
of  kidney  extract  has  been  advocated.  This  may  be  given  in  the 
form  of  tabloids  of  kidney  extract,  or  it  may  be  prepared  from  the 
fresh  kidney  in  the  following  manner:  Procure  one  or  two  absolutely 
fresh  beef  kidneys,  chop  fine,  and  thoroughly  wash  in  cold  water  so 
as  to  remove  any  urine  contained  in  the  tubules.  Then  thoroughly 
pound  (triturate)  in  a  mortar  with  20  ounces  of  normal  sahne  solution. 
The  mixture  is  allowed  to  stand  for  four  hours,  and  the  clear  hquid 
decanted.  This  amount  is  taken  during  the  day  in  three  or  four  doses, 
either  alone  or  combined  with  bouillon.  It  has  been  advised  that 
the  treatment  be  continued  for  ten  days  and  then  stopped  for  a  week. 
It  has  been  claimed  that  this  treatment  acts  as  a  powerful  diuretic, 
checks  albuminuria,  and  causes  the  nephritic  symptoms  to  disappear 
for  a  variable  time;  also  that  under  its  use  perspiration  is  more  freely 
induced  by  baths,  and  especially  by  drugs,  such  as  pilocarpin. 

While  some  have  noted  the  good  effects  of  the  kidney  extract 
or  of  the  macerated  kidney,  others  have  failed  to  note  any  improve- 
ment. But,  on  the  other  hand,  they  claim  that  the  patient's  digestion 
is  disturbed  by  it.  Whether  or  not  a  more  beneficial  eft'ect  could  be 
obtained  from  the  kidneys  of  animals  that  are  Hving  on  a  mixed  diet 
(proteids  and  vegetables)  is  a  question. 

VOL.  Ill — 43 
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AMYLOID  DISEASE  OF  THE  KIDNEY 

Lardaceous  degeneration  of  the  kidney  is  a  secondary  disease, 
being  most  commonly  due  either  to  prolonged  suppuration  or  to 
syphilis.  The  amyloid  change  is  rarely  limited  to  the  kidney,  but 
involves  other  organs,  especially  the  spleen  and  liver.  The  course 
of  the  disease  is  modified  by  the  degree  with  which  the  other  organs 
are  affected.  In  well-marked  cases  the  kidney  condition  is  rarely 
amyloid  alone,  but  there  are  generally  parenchymatous  or  cirrhotic 
changes  in  varying  degree.  When  the  amyloid  condition  is  recent, 
with  the  removal  of  the  cause,  there  is  marked  tendency  to  recovery. 
When  the  condition  has  lasted  for  a  long  time,  secondary  changes 
tend  to  make  the  renal  condition  permanent;  and  although  the  amy- 
loid condition  may  be  reheved,  the  patient  suffers  from  evidence  of 
renal  disease. 

As  the  degeneration  is  usually  secondary  to  either  suppuration  or 
syphiHs,  the  treatment  of  these  conditions  is  most  important.  Amy- 
loid degeneration  does  not  occur  in  all  cases  of  prolonged  suppuration ; 
and  just  what  the  factors  of  the  suppurative  process  are  that  induce 
amyloid  changes  is  unknown.  Whenever  suppuration  is  present, 
every  means  possible  should  be  taken  to  arrest  it,  and  if  it  cannot  be 
absolutely  cured,  to  compensate  for  the  effects  of  the  purulent  dis- 
charge. All  secondary  infection  should  be  avoided  by  the  use  of 
appropriate  antiseptics.  The  patient  should  be  fully  nourished. 
Diet  should  be  Hberal,  beyond  that  which  is  usual  in  most  cases  of 
kidney  disease.  In  fact,  the  ordinary  restrictions  of  diet  are  indicated 
only  when  the  parenchymatous  or  fibrotic  change  predominates. 
In  addition  to  the  food,  the  patient  should  be  given  cod-liver  oil,  iron, 
and  quinin. 

Although  but  little  is  known  of  the  chemistry  of  amyloid  change, 
the  fact  that  there  is  a  large  loss  of  potash  in  the  suppurative  process 
has  led  to  the  use  of  potash  preparations  in  its  treatment.  Dickinson 
recommends  the  use  of  hquor  potassi,  tijjv  to  x,  three  times  a  day; 
it  is  to  be  given  on  an  empty  stomach. 

When  amyloid  degeneration  is  secondary  to  syphilis,  the  treatm.ent 
of  this  disease  by  means  of  iodid  of  potash  should  be  energetic.  The 
iodid  of  potash  is  preferable  to  other  salts  of  iodid  on  account  of  the 
potash  it  contains.  It  is  claimed  that  these  cases  bear  mercury  badly, 
so  that  it  should  not  be  used  in  the  treatment  of  s}^hihs  comphcated 
by  lardaceous  disease  unless  the  iodids  fail  to  control  it.  After  the 
syphilis  has  been  controlled  by  the  iodids,  the  use  of  the  syrup  of 
iodid  of  iron  should  be  substituted,  wnth  frequent  return  to  the  iodid 
of  potash  to  insure  permanent  results. 

The  complications  that  occur  in  amyloid  kidney  are  chiefly  diar- 
rhea, uremia,  secondary  inflammatory  conditions,  especially  pneu- 
monia, pleurisy,  pericarditis,  and  peritonitis.  The  diarrhea  is  pro- 
fuse, painless,  with  absence  of  mucus,  and  is  due  to  amyloid  change 
occurring  in  the  intestines.  On  account  of  the  tendency  to  intestinal 
compUcations  the  treatment  of  the  kidney  condition  by  free  purgation 
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should  be  used  with  extreme  caution.  When  diarrhea  is  present,  it 
is  controlled  with  great  difficulty.  The  astringent  vegetable  and  iron 
preparations  are  chiefly  indicated,  in  combination  with  opium. 
Opium  can  be  used  with  greater  freedom  in  lardaceous  disease  than 
in  any  other  disease  of  the  kidney. 

With  the  occurrence  of  diarrhea  the  patient  rapidly  loses  flesh 
and  strength,  and  every  effort  should  be  made  to  increase  gastric 
digestion;  drugs  that  are  given  with  a  view  to  controlhng  diarrhea 
should  not  cause  any  disturbance  of  the  stomach  or  interfere  with  its 
function.  The  combination  of  the  mineral  acids,  especially  dilute 
sulphuric  acid,  with  pepsin  increases  the  digestive  power  and  often 
exerts  a  control  over  the  diarrhea.  Inflammations  of  the  serous 
membranes  and  of  the  lungs,  next  to  diarrhea,  are  most  frequent 
causes  of  death.  The  treatment  is  that  usually  given  for  these  condi- 
tions, except  that  it  should  not  be  too  energetic,  and  all  drugs  that 
cause  irritation  of  the  kidney  or  induce  marked  depression  should  be 
avoided.  Treatment  of  the  other  symptoms  that  occur  are  the  same 
as  outUned  in  "Acute  and  Chronic  Forms  of  Nephritis." 

PYELITIS 

Inflammation  of  the  pelvis  of  the  kidney  may  occur  as —  ( i )  Catarrhal 
pyelitis;  (2)  suppurative  pyeHtis  with  distention  of  the  peKas  or 
pyonephrosis;  (3)  pyelonephritis,  in  which  there  is  extension  of  the 
suppurative  process  to  the  substance  of  the  kidney;  (4)  or  suppurative 
nephritis,  or  acute  interstitial  nephritis  with  suppuration. 

Acute  simple  catarrhal  pyeUtis  may  be  due  to  exposure  to  cold; 
to  overexertion  with  subsequent  chilUng;  to  slight  injuries  over  the 
kidney  region;  to  irritation  of  the  pelvis  of  the  kidney  due  to  ab- 
normal conditions  of  the  urine,  as  hyperacidity,  polyuria,  presence 
of  crystals  of  oxalate  of  Hme  or  small  calculi;  to  irritating  effect  of 
drugs,  as  turpentine,  cantharides,  etc.  It  may  occur  also  during  the 
course  of  infectious  diseases,  due  to  the  toxins  or  the  effect  of  the 
specific  micro-organisms.  It  is  especially  liable  to  occur  in  typhoid 
fever.  It  may  be  due  to  extension  of  irritation  from  the  lower  urinary 
tract.  The  symptoms  vary  according  to  the  cause;  when  due  to 
"taking  cold"  or  exposure,  there  will  be  sKght  rise  in  temperature, 
aching  of  the  body,  especially  marked  over  the  lumbar  region;  urina- 
tion will  be  frequent,  with  burning  at  the  meatus;  the  urine  will  be 
high-colored,  and  on  standing  will  show  a  certain  amount  of  sediment 
which  contains  epithehal  cells.  When  due  to  the  irritating  properties 
of  the  urine,  the  bladder  and  urethral  irritation  will  be  more  marked. 
Patients  will  complain  of  pain  in  the  "small  of  the  back,"  and  there 
is  general  malaise  with  disturbance  of  the  digestion.  When  pyelitis 
occurs  in  the  course  of  an  infectious  disease,  the  symptoms  are 
generally  masked  by  those  of  the  primary  disease.  When  secondary 
to  chronic  cystitis,  the  symptoms  are  not  distinctive,  and  generally 
there  is  sHght  increase  in  the  intensity  of  the  bladder  symptoms. 

Indications  for  the  treatment  of  pyeHtis  will  vary  according  to 
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its  cause  and  its  severity,  and  in  each  case  the  particular  cause  should 
be  sought  for,  as  the  removal  of  the  primary  cause,  as  well  as  of  con- 
tributing factors,  is  most  essential  in  the  treatment. 

Simple  catarrhal  cystitis,  when  due  to  "taking  cold"  or  following 
an  attack  of  influenza,  typhoid  fever,  or  other  infectious  disease,  often 
recovers  spontaneously. 

Indications  for  treatment  of  simple  catarrhal  cystitis  are,  in  the 
first  place,  treatment  of  the  cause.  When  due  to  taking  cold,  etc., 
the  patient  should  be  put  to  bed,  the  bowels  should  be  freely  moved, 
and  hot  apphcations  or  counterirritation  appHed  over  the  kidney. 
The  diet  should  be  simple  and  nutritious,  milk  with  lime-water  being 
the  best.  Patients  should  drink  plenty  of  pure  soft  water.  There 
should  be  avoidance  of  all  alcoholic  stimulants.  If  the  urine  is  hyper- 
acid, it  should  be  corrected  by  the  use  of  alkalis  before  meals.  Direct 
action  upon  the  pelvis  of  the  kidney  may  be  obtained  by  giving  those 
drugs  which  are  eliminated  in  the  urine.  These  should  be  shghtly 
sedative  and  astringent,  as  the  infusions  of  flaxseed  and  melon-seed 
teas;  fluidextract  of  buchu,  ^  to  i  dram  three  or  four  times  a  day; 
fiuidextract  of  uva  ursi,  i  to  2  drams;  pareira  brava,  either  as  an 
infusion  (i  ounce  to  the  pint)  or  the  fiuidextract  (i  to  2  drams); 
infusion  of  triticum  repens  (i  ounce  to  the  pint);  or  fiuidextract  of 
saw  palmetto,  three  or  four  times  a  day. 

In  mild  cases  this  plan  of  treatment  is  sufficient.  Patients  make 
a  rapid  recovery,  but  must  be  guarded  against  relapse  by  the  avoidance 
of  chill  and  overexertion. 

When  the  irritation  of  the  pelvis  is  due  to  the  irritating  condition 
of  the  urine,  as  hyperacidity  or  the  presence  of  uric-acid  crystals,  the 
urinary  condition  must  be  changed  by  the  giving  of  alkahs  and  the 
correction  of  the  diet. 

When  oxalate  of  lime  crystals  are  abundant  in  the  urine  and  the 
cause  of  irritation,  there  should  be  free  action  of  the  bowels  by  mer- 
curials and  salines,  which  should  be  followed  after  three  or  four  days 
by  dilute  nitromuriatic  acid  (nax),  combined  with  one  of  the  vegetable 
bitters  taken  after  meals.  This  clears  the  urine  of  the  crystals.  The 
use  of  the  acid  mixture  must  not  be  continued  after  the  crystals  have 
disappeared,  or  it  may  produce  hyperacidity  of  the  urine  and  irritation. 

When  the  pyeKtis  is  due  to  the  effects  of  irritating  drugs,  as  can- 
tharides  or  turpentine,  either  alone  or  associated  with  lead,  etc., 
after  the  withdrawal  of  the  drug  irritation  rapidly  subsides.  The 
patients  should  be  instructed  to  drink  freely  of  water,  and  to  remain 
quiet  as  long  as  there  are  any  urinary  symptoms  or  lumbar  pa,in. 

Pyehtis  may  depend  upon  gastro-intestinal  disturbance,  as  consti- 
pation or  one  of  the  catarrhal  conditions.  Attacks  due  to  intestinal 
causes  are  especially  frequent  in  children.  With  the  removal  of  the 
bowel  condition  and  the  use  of  urotropin  or  salol,  the  pyehtis  rapidly 
disappears. 

Spontaneous  or  rapid  cure  of  pyehtis  is. dependent  chiefly  on  the 
absence  of  obstruction  to  the  flow  of  urine  from  the  kidney  to  the  blad- 
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der.  When  there  is  no  obstruction,  the  natural  process  of  irrigation 
removes  the  infecting  organism. 

As  long  as  the  peh-is  of  the  kidney  is  not  distended,  the  catarrhal 
or  suppurative  condition  is  amenable  to  medical  treatment.  In 
pyelonephrosis  the  distention  of  the  pelvis  causes  disturbance  of  the 
renal  function  and  favors  the  extension  of  the  suppurative  process 
to  the  kidney  itself.  As  the  distention  of  the  pelvis  is  due  to  some 
obstruction  to  the  flow  of  urine,  it  is  essential  that  the  obstruction 
be  removed;  or  if  this  is  not  possible,  that  its  effects  be  minimized. 
Renal,  vesical,  and  urethral  calcuh  should  be  removed  by  surgical 
means;  strictures  of  the  urethra  should  be  stretched  or  cut;  narrowing 
of  the  ureters,  secondary  to  cystitis,  should  be  dilated;  prostatic 
obstruction  should  be  removed  by  operation,  or  its  effects  prevented 
by  early  and  regular  catheterization.  All  sources  of  infection  should 
be  guarded  against.  Infection  of  the  bladder  during  catheterization 
should  be  prevented  by  observing  all  antiseptic  precautions,  and  the 
danger  of  reflex  vasomotor  disturbance  from  catheterization  should 
be  evaded  by  having  the  patient  remain  in  a  warm  room  or  in  bed  for 
some  time  after  catheterization. 

Obstruction  to  the  flow  of  urine  from  the  kidney  may  be  caused 
also  by  displaced  kidney,  adhesions,  or  pressure  of  pelvic  tumors. 
These  causes  should  be  removed  by  appropriate  surgical  treatment. 
In  acute  pyelonephrosis  patients  should  remain  in  bed;  in  subacute 
or  chronic  cases  they  should  not  be  closely  confined  to  bed.  Over- 
exertion should  be  avoided.  Patients  should  not  remain  on  their  feet 
for  too  long  a  time;  standing  quietly  for  long  periods  is  especially  bad. 
Several  times  during  the  day  they  should  assume  the  recumbent 
posture.  The  diet  should  be  that  of  chronic  nephritis,  and  when 
there  is  much  interference  with  the  flow  of  urine,  the  quantity  of  the 
urine  should  not  be  greatly  increased  by  taking  large  amounts  of 
fluid  either  as  food  or  drink.  The  indications  for  rendering  the  urine 
bland  and  unirritating  should  not  lead  to  the  danger  of  increasing 
its  quantity  so  as  to  cause  overdistention. 

While  hyperacidity  of  the  urine  should  be  controlled,  alkahnity 
should  be  avoided  on  account  of  the  danger  of  inducing  ammoniacal 
decomposition;    at  the  most,  the  urine  should  be  rendered  neutral. 

The  use  of  the  stimulating  and  antiseptic  diuretics  is  indicated  in 
this  condition:  Infusion  of  juniper,  ^  ounce  macerated  in  a  pint 
of  hot  water  for  an  hour;  the  oil  of  juniper,  5  minims,  oil  of  origanum, 
5  minims,  three  or  four  times  a  day;  oil  of  terebinthina,  10  minims  in 
emulsion,  each  dose  combined  with  i  dram  of  glycerin  and  i  minim 
of  gaultheria;  oil  of  sandalwood,  5  to  10  minims  in  emulsion  or  elastic 
capsules;  oil  of  copaiba,  5  to  10  minims.  These  two  last  preparations 
are  especially  efficacious,  as  they  are  markedly  antiseptic,  but  do 
not  produce  irritation. 

When  ammoniacal  decomposition  has  occurred,  the  combination 
of  the  essential  oils  or  balsams  with  benzoic  acid  corrects  the  alkahnity 
and  acts  as  an  antiseptic  and  stimulant. 
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In  the  hyperacid  urine  the  combination  of  an  alkali  with  copaiba 
or  sandalwood  oil  is  often  efficacious.  The  mistura  "Lafayette"  is 
a  good  type : 

I^.     Olei  copaibae 

Spirilus  aetheris  nitrosi 

Spiritus  lavandulffi  compositi aa     3  iv 

Liquoris  potassi 3  j 

Mucilaginis  acacice q.  s.  ad.     0  iv 

Sig. — Tablespoonful  three  or  four  times  a  day. 

The  use  of  the  astringents,  tannic  and  gallic  acid  (2  to  5  grains), 
alum,  tannate  of  quinin  (5  to  10  grains),  acetate  of  lead,  and  perchlorid 
of  iron,  has  been  advocated,  but  they  are  of  doubtful  value. 

As  urinary  disinfectants,  urotropin  and  other  compounds  of  for- 
maldehyd  have  been  introduced.  These  preparations  are  not  irritating 
to  the  kidney;  their  action  is  very  rapid,  being  detected  in  the  urine 
in  fifteen  minutes  and  persisting  after  a  single  dose  of  7^  grains  for 
six  to  ten  hours.     In  some  cases  they  increase  the  urinary  distress. 

Local  treatment  of  this  disease  is  now  possible  by  catheterization 
of  the  ureters,  which  allows  thorough  drainage  of  the  distended  pelvis, 
followed  by  irrigation  with  a  mild  antiseptic  fluid  and  instillation  of 
nitrate  of  silver  or  some  of  the  soluble  silver  salts.  If  distention  of 
the  pelvis  is  very  great,  or  if  there  is  evidence  of  suppuration  in  the 
kidney,  its  drainage  through  the  loins  and  permanent  catheterization 
of  the  ureters  or  removal  of  the  kidney  may  be  necessary. 

Pain  is  often  very  acute  in  pyehtis,  especially  where  there  is  over- 
distention  of  the  pelvis  itself.  It  is  best  relieved  by  morphin  hypo- 
dermatically,  or  by  a  combination  of  opium  with  belladonna  or 
hyoscyamus  as  a  suppository. 

Patients  suffering  from  even  a  mild  type  of  pyehtis  are  in  danger 
of  acute  suppression  of  the  urine  from  exposure  to  cold,  after  surgical 
operations,  and  during  the  course  of  acute  disease.  Sooner  or  later 
in  chronic  pyelitis  the  patient's  health  suffers  from  sepsis.  The  symp- 
toms of  this  condition  may  be  the  characteristic  temperature,  with 
rigors,  sweats,  rapid  pulse,  and  emaciation,  or  the  fever  may  be  of 
the  typhoid  type.  In  many  cases  the  patients  suffer  from  gastro- 
intestinal disturbances,  chiefly  loss  of  appetite,  foul  breath,  nausea 
and  vomiting,  and  constipation  alternating  with  diarrhea. 

In  every  case  of  chronic  pyelitis  the  patient's  general  nutrition 
should  be  sustained  by  a  generous  but  not  too  stimulating  diet.  Plenty 
of  fresh  air  should  be  sought  out-of-doors,  and  riding  may  be  indulged 
in,  but  without  overfatigue. 

When  symptoms  of  sepsis  are  present  and  are  not  controlled  by 
medicinal  treatment,  operative  relief  should  not  be  delayed. 

The  medicinal  treatment  of  pyelonephrosis  secondary  to  pyelitis 
or  cystitis  is  merely  paUiative,  and  should  be  continued  only  when 
the  case  cannot  be  relieved  by  surgical  operation. 

Acute  suppurative  nephritis,  whether  due  to  injury,  to  infected 
emboh,  or  occurring  without  recognizable  cause,  is  rarely  controlled 
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by  the  treatment.  At  the  onset  the  treatment  is  that  suitable  for  a 
case  of  acute  catarrhal  pyelitis  or  acute  congestion  of  the  kidneys. 
As  soon  as  the  suppurative  nature  is  determined,  the  affected  kidney 
should  be  treated  surgically. 

NEPHROLITHIASIS 

Renal  calculi  are  due  to  the  crystalloid  substances,  which  are 
normally  held  in  solution  in  the  urine,  being  deposited  and  the  crystals 
cemented  together  around  some  substance,  as  a  collection  of  cells, 
mucus,  blood-clots,  etc.,  which  serves  as  a  nucleus. 

Crystallization  occurs — (i)  On  account  of  some  abnormal  factors 
in  the  urine,  due  to  defective  metabolism;  (2)  excess  of  the  normal 
products;  (3)  diminution  of  the  watery  elements  of  the  urine  or  /| 
substances  that  normally  hold  the  crystalloid  material  in  solution; 
or  (4)  changes  in  the  urine  that  occur  after  secretion,  as  ammoniacal 
decomposition,'  etc. 

For  calculi  to  be  formed,  in  addition  to  the  decomposition  of 
crystals  some  substance  is  necessary  to  bind  them  together;  this 
substance  is  derived  from  the  abnormal  secretion  of  the  Hning  mem- 
brane of  the  tubules,  calyces,  or  pelvis  of  the  kidney  due  to  catarrhal 
or  purulent  inflammation.  Every  renal  calculus  consists  of  crystalloid  .«« 
and  organic  matter. 

The  most  common  form  of  renal  calculi  are:  (i)  Uric  acid;  (2) 
oxalate  of  lime,  and  (3)  phosphatic.  The  rarer  forms  are  the  mixed 
forms,  cystin,  and  urate  of  ammonia.  Renal  calcuh  occur  with 
peculiar  frequency  in  certain  sections  of  the  country.  The  tendency 
also  appears  to  be  hereditary,  and  is  aggravated  by  sedentary  hfe, 
by  faulty  diet,  and  possibly  by  salts  of  lime  contained  in  food  and 
drinking-water.  In  certain  sections  where  calculous  diseases  were 
especially  frequent  the  introduction  of  pure  soft  drinking-water  has  V 
caused  the  disappearance  of  the  condition. 

The  most  important  part  of  the  treatment  is  prophylaxis,  which 
should  aim :   ( i )  To  prevent  the  precipitation  of  crystals  from  the  urine ;      ^^ 
(2)  when  crystallization  has  occurred,  to  prevent  the  conglomeration 
by  removing  them  as  rapidly  as  possible  from  the  kidney;    and  (3) 
to  prevent  the  necessary  binding  substance  being  present. 

Prophylactic  treatment  necessitates  that  the  nature  of  the  stone 
be  known.  The  diagnosis  of  the  character  of  the  stone  can  generally  „^ 
be  made  from  the  urine.  Uric-acid  calculi  occur  in  hyperacid  urine 
containing  a  brick-dust  deposit;  calcium  oxalate  calculi,  in  urine 
showing  an  abundance  of  Hght,  flocculent  sediment,  which  under  the 
microscope  shows  crystals  of  oxalate  of  lime.  The  phosphatic  calcuh 
occur  in  alkahne  urine,  the  sediment  of  which  is  thick,  white,  and 
creamy,  giving  much  the  appearance  of  pus;  on  the  addition  of  a  few 
drops  of  acid  the  urine  clears  up.  Under  the  microscope  the  sediment  ' 
has  a  characteristic  appearance.  Frequently  when  there  are  symp- 
toms of  stone  in  the  kidney,  but  the  urine  does  not  give  the  above 
appearance,  the  diagnosis  rests  on  the  microscopic  findings  of  blood 
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and  casts,  with  primary  crystals  of  uric  acid,  oxalate  of  Kme,  cystin, 
etc. 

The  knowledge  of  the  character  of  the  stone  is  necessary  in  order 
to  prescribe  the  diet,  as  food  leads  to  the  formation  of  a  particular 
kind  of  stone,  and  influences  the  solubihty  of  the  substances  forming 
the  stone.  It  is  necessary  for  the  diet  to  be  a  mixed  one,  for  although, 
according  to  the  character  of  the  stone,  certain  articles  of  food  should 
be  restricted,  an  exclusive  meat  or  vegetable  diet  should  never  be 
followed. 

On  account  of  its  tendency  to  precipitation  of  uric  acid  in  the  urine 
its  introducion  as  food  shoultd  be  prevented.  As  uric  acid  is  chiefly 
formed  from  the  nucleoproteids,  all  meats  should  be  forbidden  which 
contain  a  large  amount  of  cellular  elements,  as  sweetbreads,  liver,  kid- 
neys, flesh  of  young  animals.  Light  bouillon  and  soups  are  not  con- 
traindicated.  The  proteid  portion  of  the  food  should  be  meat,  either 
light  or  dark,  milk,  and  eggs.  Patients  should  eat  freely  of  farinaceous 
dishes  and  vegetables.  In  many  cases  the  excess  of  uric  acid  in  the 
urine  is  not  derived  from  food,  but  from  the  patient's  tissues.  In 
other  cases  the  process  of  metabolism  is  so  faulty  that  even  on  a 
suitable  diet  excess  of  uric  acid  is  produced.  Uric  acid  appears  in 
the  urine  in  two  forms,  either  as  a  soluble  salt  or  as  uric  acid  itself. 
Uric  acid  itself  is  very  insoluble  and  is  held  in  the  urine  in  suspension. 
The  acidity  of  the  urine  influences  the  precipitation  of  uric  acid.  On 
an  excessive  meat  diet  the  urine  becomes  hyperacid,  and  uric  acid  as 
such  constitutes  80  to  qo  per  cent,  of  that  found  in  the  urine,  the 
soluble  salt  being  correspondingly  decreased.  When  the  acidity  of 
the  urine  is  reduced  by  a  vegetable  diet,  there  is  a  greater  proportion 
of  the  soluble  form.  On  a  proper  mixed  diet  the  two  forms  of  uric 
acid  ehmination  occur  in  about  equal  amounts,  and  the  low  acidity 
of  the  urine  holds  the  uric  acid  in  suspension.  On  a  rather  free  meat 
diet  the  acidity  of  the  urine  can  be  controlled  by  the  gi\^ng  of  alkalis. 

(Sodium  bicarbonate,  15  to  20  grains  three  to  five  times  a  day,  is 
best,  given  one  or  two  hours  after  meals.  Potassium  citrate,  30  grains 
every  three  or  four  hours,  dissolved  in  a  glass  of  water,  may  be  given. 
Potassium  acetate,  sodium  acetate,  or  lithium  salts  may  be  given  in 
the  same  manner.  The  alkali  can  be  administered  in  the  form  of 
natural  or  artificial  mineral  water. 

The  carbonic  acid  gas  of  aerated  waters  favors  the  solubihty  of 
the  uric  acid.  The  effect  of  the  alkahne  mineral  waters  on  the  urine 
is  rapid  but  transient,  and  when  they  are  given  for  the  purpose  of 
reducing  the  acidity,  it  is  necessary  to  administer  them  frequently. 
Calcium  carbonate  has  been  advised  in  place  of  the  other  alkalis; 
it  is  given  in  10-  to  15-grain  doses  three  times  a  day,  although  much 
larger  doses  have  been  given  with  good  effect  and  without  disturbing 
the  digestion  or  rendering  the  urine  so  alkahne  as  to  favor  the  forma- 
tion of  phosphatic  calcuh.  In  place  of  the  calcium  carbonate  the 
Contrexeville,  Wildungen,  or  Fachingen  waters  have  been  given. 

Lysidin,  piperazin,  and  similar  compounds  have  been  much  vaunted 
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as  solvents  of  uric  acid,  but  they  are  of  very  little  actual  value  beyond 
the  amount  of  water  they  cause  the  patient  to  drink.  As  precipitation 
of  uric-acid  crystals  is  favored  by  hyperacidity  of  the  urine,  the  diurnal 
variation  in  the  acidity  of  the  urine  should  be  considered  in  administer- 
ing alkahs.  During  the  day,  especially  after  meals,  the  acidity  of 
the  urine  falls.  At  night  and  in  the  early  morning  hours,  or  when  i 
the  patient  is  fasting,  the  acidity  rises.  It  is  at  this  period  that  the  \ 
patient  is  apt  to  complain  of  pain  in  the  back  and  distress,  referred 
to  kidney  and  ureter,  due  to  the  sudden  showers  of  uric-acid  crystals. 

To  influence  the  urine  during  the  periods  of  diurnal  high  acidity 
the  alkah  should  be  given  at  night,  and  at  as  late  an  hour  as  possible. 
The  dose  should  be  a  large  one,  60  grains  of  sodium  bicarbonate  or  .. 
potassium  citrate  in  half  a  pint  of  water;   Hquor  potassii,  10  to  20   \ 
drops  in  milk.     If  the  acidity  of  the  urine  is  very  high,  frequent   ' 
doses  of  the  alkah  may  be  necessary  during  the  night. 

Sir  Wilham  Roberts  advises  the  use  of  chlorid  of  sodium  in  con- 
junction with  the  alkaUs;  or  that  the  alkali  should  be  given  in 
conjunction  with  the  sahne  mineral  waters.  The  alkah  should  not 
be  used  to  such  an  extent  as  to  render  the  urine  alkahne,  except  for 
a  very  short  time.  Where  it  is  necessary  to  continue  the  use  of  the 
alkahs  for  a  longer  period,  they  should  be  given  in  quantities  sufficient 
to  reduce  the  acidity  within  the  range  of  normal,  or  at  most  to  render  ^ 
it  neutral. 

Hyperacidity  of  the  stomach  favors  the  production  of  calcuH; 
it  allows  the  salts  of  the  food  to  pass  into  the  urine  more  readily  and 
to  increase  its  specific  gravity.  All  articles  of  food  which  favor 
hyperacidity  should  be  avoided. 

When  precipitation  has  occurred  in  the  kidney,  it  is  necessary  to 
remove  the  crystals  as  quickly  as  possible,  before  they  can  be  united 
to  form  a  stone.  Calculi  rarely  form  when  there  is  a  free  flow  of 
diluted  urine. 

The  patient  should  be  directed  to  drink  fluid  freely;  pure  soft 
water  is  the  best,  although  many  patients  complain  that  the  necessary 
amount  of  water  disturbs  their  digestion,  but  are  able  to  take  sufficient 
quantities  in  the  aerated  mineral  waters.  The  patient  should  pass 
at  least  about  60  ounces  of  bright,  Hmpid  urine  during  the  twenty- 
four  hours.  After  the  uric-acid  crystals  have  been  deposited  and 
conglomerated  into  a  calculus  they  cannot  be  dissolved,  and  the  use 
of  the  so-called  hthotriptics  for  this  purpose  is  useless.  Disintegration 
of  the  calculus  does  at  times  occur,  but  it  is  due  to  the  removal  of  the 
binding  substance  derived  from  the  abnormal  fining  of  the  urinary 
tract,  and  the  prevention  and  cure  of  catarrhal  or  purulent  processes 
in  the  kidney  is  a  most  important  part  of  the  treatment.  (See 
Pyefitis.) 

Oxalate  of  Lime  Calculi. — The  oxalate  of  fime  found  in  the  urine 
is  chiefly  derived  from  food;  the  major  part  comes  from  spinach, 
rhubarb,  sorrel,  tomatoes,  onions,  turnips,  tea  and  cocoa,  and  the 
gristle  of  meat.     The  lean  part  of  meat,  vegetables,  except  those 
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mentioned  above,  and  farinaceous  foods  contain  it  in  small  quantities 
onlv.  The  salts  of  oxalic  acid  contained  in  the  food  are  in  an  insoluble 
form,  but  are  set  free  by  the  hydrochloric  acid  of  the  gastric  juice. 
The  amount  of  oxalic  acid  in  the  urine  is  markedly  influenced  by  the 
acidity  of  the  gastric  juice,  and  can  to  a  certain  extent  be  controlled 
by  the  use  of  alkalis  and  anti-acids  with  meals.  Calcium  oxalate 
is  held  in  solution  in  the  urine  by  salts  of  magnesium  derived  from 
meat,  legumes,  potatoes,  apples,  and  farinaceous  foods,  and  the 
calcium  salts  found  in  milk,  eggs,  and  green  vegetables. 

On  account  of  a  tendency  to  the  formation  of  oxalate  of  lime  crys- 
tals in  the  urine,  and  with  the  object  of  withdrawing  those  articles 
which  contain  oxalic  acid  salts,  the  treatment  of  gastric  hyperacidity 
is  most  important.  Sodium  phosphate  has  a  tendency  to  hold  calcium 
in  solution  in  the  urine.  It  is  best  given  as  a  laxative  in  the  morning, 
one  teaspoonful  in  a  half-pint  of  hot  water,  or  the  effervescing  salts  in 
cold  water.  During  the  day  20  to  30  grains  can  be  given  after  meals. 
The  sulphate  of  magnesia  in  30-grain  doses,  three  times  a  day,  has 
been  advocated  for  the  same  purpose.  When  oxaluria  is  present,  it  is 
best  controlled  by  the  use  of  a  calomel  and  saline  purge  or  a  laxative 
mineral  water,  followed  by  10  minims  of  nitromuriatic  acid  and  a 
vegetable  bitter,  as  i  dram  of  tincture  of  cinchona,  for  a  few  days. 
The  acid  should  not  be  continued  too  long. 

Phosphatic  Calculi. — Calcium  phosphate  is  precipitated  from 
alkahne  urine.  The  urine  may  be  alkaline  on  account  of  ammoniacal 
decomposition  caused  by  the  bacteria,  or  on  account  of  increase  of 
fixed  alkalis  due  to  the  gastric  condition  or  the  diet. 

The  alkalinity  of  the  urine  should  be  corrected  by  the  treatment 
of  the  cause;  the  digestive  disturbances  should  be  corrected;  the 
diet  should  be  a  mixed  one,  but  vegetables  and  fruit  should  be  taken 
only  in  quantities  sufficient  for  good  nutrition.  Alkalis  and  alkaline 
waters  should  be  prohibited.  Plain  soft  water  or  aerated  water  may 
be  given.  The  urine  may  be  rendered  acid  by  the  use  of  the  mineral 
acids,  as  nitric,  hydrochloric,  or  sulphuric  acid.  The  latter  is  best, 
given  in  the  form  of  sulphuric  acid  lemonade,  10  to  15  drops  of  the 
dilute  or  aromatic  sulphuric  acid  in  a  goblet  of  sweetened  water.  It 
has  been  claimed  that  saccharin  has  an  antiseptic  action  and  should 
be  used  in  place  of  sugar.  Hutchinson  advises  the  use  of  acid  phos- 
phate of  sodium,  30  to  80  grains  every  three  hours,  or  2  drams  dissolved 
in  a  pint  of  water,  and  a  small  quantity  drunk  frequently  during  the 
day.  Benzoic  acid  and  sodium  benzoate,  10  to  15  grains,  boric  acid, 
5  to  10  grains,  are  used  to  correct  the  ammoniacal  decomposition. 

The  condition  of  the  lining  membrane  of  the  tubules,  calyces,  and 
pelvis  of  the  kidney  has  a  very  important  influence,  not  only  on  the 
precipitation  of  the  crystals,  but  it  furnishes  the  nucleus  around  which 
the  crystals  are  deposited,  and  also  the  substance  which  cements  the 
crystals  together. 

Whenever  pyeHtis  is  present,  the  reaction  of  the  urine  and  all  those 
factors  which  predispose  to  precipitation  should  be  avoided.     After 
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the  stone  has  been  formed  the  resulting  irritation  of  the  inflammation 
should  be  treated  as  outlined  under  "Pyelitis." 

Retention  of  urine  in  the  pelvis  of  the  kidney  favors  rapid  increase 
in  the  size  of  the  stone  or  the  formation  of  other  stones.  Ammoniacal 
decomposition  may  cause  a  deposit  of  phosphatic  crystals  upon  a 
primary  uric  acid  or  oxalate  of  hme  calculus.  When  the  secondary 
pyehtis  cannot  be  controlled  by  the  treatment,  the  stone  should  be 
removed  by  nephrotomy  before  pyelonephritis  occurs  and  the  health 
is  undermined  by  sepsis. 

CalcuH  may  remain  in  the  kidney  for  a  long  time  without  producing 
any  very  definite  symptoms,  although  the  patient  may  complain  of 
vague  lumbar  discomfort,  pain  in  the  thighs,  cramps  in  the  calves  of 
the  legs  or  toes,  or  gastric  disturbance. 

Renal  colic  calls  for  active  palliative  treatment.  The  pain  may 
demand  the  use  of  opium  or  one  of  its  alkaloids.  If  pain  is  not  severe, 
these  may  be  given  by  the  mouth;  but  if  repeated  doses  are  necessary, 
this  method  of  administration  is  dangerous,  as  during  attacks  of  pain 
nausea  and  vomiting  may  prevent  its  retention,  or  if  retained  in  the 
stomach  absorption  is  delayed  or  prevented,  and  with  the  cessation 
of  the  attack  the  whole  amount  rapidly  passes  into  the  circulation 
and  poisoning  occurs.  Especially  dangerous  is  the  habit  of  leaving 
with  the  patient  a  quantity  of  opium  or  morphin  to  be  taken  at  short 
intervals  until  the  pain  is  reheved.  Overdosage  is  almost  sure  to 
occur  in  any  severe  or  prolonged  attack.  In  severe  cases  morphin 
should  be  given  hypodermatically,  combined  with  atropin,  which 
not  only  antagonizes  the  narcotic  tendency  of  morphin,  but  also  acts 
on  the  nerve-endings  in  the  genito-urinary  tract.  When  the  morphin 
is  not  given  hypodermatically,  it  may  be  used  in  suppositories  com- 
bined with  belladonna  or  hyoscyamus. 

Spasm  of  the  ureters  frequently  cannot  be  controlled  by  morphin 
without  producing  dangerous  narcosis.  The  use  of  spiritus  aetheris 
compositus,  2  to  4  drams,  diluted  with  2  to  4  ounces  of  sahne  solution 
and  injected  into  the  rectum,  acts  as  an  antispasmodic.  Extreme 
paroxysms  of  pain  can  also  be  modified  by  allowing  the  patient  to 
inhale  a  few  whiffs  of  chloroform.  Hot  apphcations  over  the  lumbar 
region  and  abdomen  and  hot  baths  aid  in  relieving  the  spasm. 

Attacks  of  renal  coHc  may  last  for  days  with  slight  intermissions; 
or  for  weeks  the  patient  may  have  short  attacks  of  pain,  and  with 
each  attack  is  conscious  that  the  stone  has  passed  further  down  the 
ureter. 

In  slow  passage  of  the  stone  down  the  ureter  or  its  impaction  the 
patient  should  drink  freely  of  any -fluid  that  he  can  be  induced  to 
swallow — water,  tea,  cocoa,  lemonade,  mineral  waters,  wine,  or  beer. 
Four  to  six  ounces  of  fluid  should  be  taken  every  hour  to  produce  a 
free  flow  of  urine  and  force  the  stone  through  the  ureter.  This 
treatment  is  not  to  be  used  when  the  patient  already  suffers  from 
hydronephrosis. 

Klemperer  claims  that  glycerin,  2  to  4  ounces  a  day  by  mouth, 
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favors  the  passage  of  the  stone,  although  no  reason  is  known  why  it 
should. 

Massage  around  the  course  of  the  ureter,  pressure,  and  mechanical 
vibration  have  all  been  advised  as  means  of  aiding  the  passage 
of  the  calculus.  Patients  usually  object  to  these  procedures,  as  it 
increases  their  pain,  and  the  results  do  not  warrant  the  added  distress. 

Hematuria  may  be  very  severe,  and  may  occur  with  coUc  or  without 
it.  It  cannot  be  controlled  by  giving  the  vegetable  or  mineral  astrin- 
gents or  other  hemostatics.  When  rehef  from  pain  is  not  obtained 
in  a  reasonable  time,  and  excessive  hematuria  or  other  complications 
are  present,  operation  should  not  be  delayed. 

After  an  attack  of  renal  colic  the  voiding  of  the  calculus  per 
urethram  should  be  watched  for;  the  patient  should  be  instructed 
to  pass  the  urine  in  a  vessel,  or,  if  this  is  not  possible,  to  carry  a  piece 
of  cheese-cloth  of  suitable  size  and  strain  the  urine  through  at  least 
two  thicknesses  of  it.  All  small  particles  caught  in  the  vessel  or  on 
the  cheese-cloth  should  be  saved.  If  the  nature  of  the  stone  has  not 
been  determined  before  the  attack  of  renal  colic,  a  chemical  examina- 
tion of  the  particles  is  necessary  for  prophylactic  treatment  against 
other  attacks. 

The  traumatism  produced  by  the  passage  of  the  stone  causes  m.ore 
or  less  pain  to  be  felt  in  the  genito-urinary  tract.  The  urine  should 
be  rendered  as  free  and  mild  as  possible;  its  reaction  should  be  nearly 
neutral.  Infusion  of  buchu,  uva  ursi,  or  small  doses  of  oil  of  copaiba 
and  sandalwood  act  as  astringents  and  control  the  catarrhal  inflamma- 
tion. 

HYDRONEPHROSIS 

Dilatation  or  overdistention  of  the  kidney  with  urine  may  be 
either  congenital  or  acquired.  The  congenital  cases  are  occlusion 
of  the  ureter  by  membranous  bands  or  other  anomalous  twisting. 
Crystals  of  uric  acid,  so  common  in  the  fetus  or  newly  born,  may 
obstruct  a  ureter  which  is  congenitally  narrowed. 

The  acquired  causes  of  hydronephrosis  are  obstruction  of  the  ureter 
by  calcuH;  pyeHtis  with  secondary  contractions  involving  the  ureter; 
occlusion  o^  the  ureter  by  maHgnant  growth  and  other  tumors  involving 
the  pelvic  organs;  pelvic  inflammation  with  subsequent  contraction 
of  tissue  surrounding  the  ureter;  cystitis  causing  narrowdng  of  the 
opening  of  the  ureter  into  the  bladder;  overdistention  of  the  bladder 
from  obstruction  to  the  flow  of  urine  through  the  urethra. 

Hydronephrosis  generally  affects  both  kidneys  when  the  cause  is 
situated  in  the  bladder  or  lower  genito-urinary  tract.  In  congenital 
conditions  one  or  both  kidneys  may  be  involved.  When  the  cause 
is  in  the  ureter  only,  it  is  generally  unilateral. 

Treatment  of  hydronephrosis  is  almost  entirely  surgical.  Organic 
causes  cannot  be  removed  by  drugs.  When  the  obstruction  is  due  to 
calcuh  or  depends  upon  the  recurring  inflammatory  conditions,  medic- 
inal treatment  directed  to  the  primary  causfe  may  be  of  some  avail. 
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When  the  case  is  seen  early  and  the  cause  cannot  be  removed  by 
treatment,  operation  should  not  be  delayed,  although  the  hydro- 
nephrosis may  be  small  and  painless.  The  tendency  is  for  the  disten- 
tion to  become  greater,  and  with  absorption  of  kidney  substance, 
early  operation  should  be  performed  in  order  to  preserve  the  function 
of  the  kidney,  if  possible. 

Paracentesis  should  be  performed  only  for  temporary  relief. 

CYSTS  OF  THE  KIDNEY 

Cysts  of  the  kidney  either  may  be  congenital  or  may  be  formed 
after  birth.  Congenital  cysts  may  involve  one  or  both  kidneys. 
The  kidneys  may  contain  one  or  more  cysts  of  var^ang  size,  which 
do  not  appear  to  disturb  the  function  of  the  kidney.  They  are  gener- 
ally developed  at  the  surface  of  the  organ;  when  they  are  large,  they 
may  produce  some  pressure,  with  atrophy  of  the  surrounding  kidney 
tissue.  In  chronic  interstitial  nephritis  small  visible  or  microscopic 
cysts,  due  to  dilatation  of  the  tubes,  may  be  present.  These  cannot 
be  diagnosed  during  life,  and  are  part  and  parcel  of  the  pathologic 
changes  in  interstitial  nephritis.  One  or  both  kidneys  may  undergo 
general  cystic  degeneration.  The  kidneys  may  contain  a  large  number 
of  cysts  of  varying  size,  which  may  rupture  into  one  another,  giving 
cysts  of  larger  size.  Secondary  change  may  occur  in  these  cysts,  and 
the  contents  may  become  purulent,  hemorrhagic,  or  with  the  absorption 
of  the  liquid  portion  they  may  contain  soHd  material,  pus,  fat,  epi- 
thehum,  and  crystals.  The  kidney  may  be  involved  by  cysts  starting 
in  perinephritic  tissue;  as  these  cysts  enlarge  they  press  upon  the 
kidney  and  cause  absorption. 

Medicinal  treatment  has  no  control  over  degeneration,  nor  can  it 
cause  the  absorption  of  fluid  within  the  cysts.  Surgical  treatment  is 
demanded  when  the  cysts  by  their  size  exert  pressure  upon  the  kidney 
or  surrounding  organs,  or  when  suppuration  and  abscess  occur  in  the 
cyst  and  cause  systemic  poisoning. 

HYDATIDS  OF  THE  KIDNEY 

Next  to  the  liver  and  lungs  the  kidney  is  liable  to  be  involved  by 
hydatids.  The  hydatid  cysts  may  be  situated  immediately  beneath 
the  capsule  or  be  in  the  kidney  substance.  With  increase  in  the  size 
of  the  cysts  the  whole  kidney  may  be  destroyed,  or  the  cysts  may 
rupture,  and  their  contents  be  voided  through  the  ureters.  Not  so 
common  is  rupture  of  the  cysts  into  the  abdominal  or  thoracic  cavities. 

Sir  William  Roberts  says  that  hydatids  of  the  kidney  have  a 
natural  tendency  to  discharge  through  the  ureters;  fifty- three  out  of 
sixty-three  cases  collected  by  him  discharged  in  this  manner.  Of  these 
sixty-three  cases,  twenty  recovered,  nineteen  were  fatal,  and  the  result 
of  the  other  twenty-four  was  not  known. 

The  treatment  of  hydatid  cyst  depends  upon  its  course  and  the 
rapidity  of  its  development;  when  small  and  stationary,  no  treatment 
may  be  needed.     In  rapidly  developing  tumors  surgical  operation 
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only  is  justifiable.  When  the  cysts  discharge  through  the  ureter,, 
spontaneous  cure  may  occur;  when  the  daughter-cysts  occlude  the 
ureter  and  attacks  of  renal  colic  are  frequent  and  severe,  surgical 
relief  is  necessary. 

On  account  of  the  tendency  of  the  contents  of  the  cysts  to  produce 
secondary  irritation  of  bladder  and  ureter,  the  urine  should  be  rendered 
as  mild  and  antiseptic  as  possible.  It  is  especially  important  that 
the  bladder  be  able  to  empty  itself  thoroughly  of  the  contents  of  the 
cysts. 

TUMORS  OF  THE  KIDNEY 

The  medical  treatment  of  tumors  of  the  kidney  is  limited  to 
palhative  treatment.  The  non-mahgnant  forms  are  generally  small 
and  do  not  produce  any  well-marked  symptoms  that  demand  treat- 
ment. Adenomata  are  small,  generally  the  size  of  a  hazelnut,  and 
rarely  reach  the  size  of  an  orange,  and  except  when  large,  do  not  give 
rise  to  any  symptoms.  Lipomata  are  so  rare  that  their  occurrence  has 
been  doubted. 

Angiomata  cavernosa  are  usually  small,  and,  unless  situated  in 
the  pelvis  of  the  kidney,  give  rise  to  no  symptoms.  Pelvic  angiomata 
may  give  rise  to  persistent  exhausting  hemorrhage  which  cannot  be 
controlled  by  medicinal  treatment. 

Papillomata  are  rarely  large  enough  to  give  rise  to  physical  signs,, 
but  may  cause  hematuria. 

Fibromata  are  usually  small  and  produce  no  symptoms,  although 
they  may  attain  a  size  sufficient  to  demand  surgical  interference  on 
account  of  the  pressure. 

The  malignant  tumors  of  the  kidney  are  sarcoma  and  carcinoma. 
Sarcoma  may  be  congenital  or  occur  primarily  later  in  fife.  Congenital 
sarcoma  is  generally  fatal  within  the  first  few  months  after  birth, 
especially  if  of  the  round-cell  or  of  the  mixed  variety.  Rarely  does 
the  child  live  beyond  two  or  three  years.  The  tumor  may  be  unilateral 
or  bilateral.  When  unilateral,  the  removal  of  the  tumor  is  rarely 
survived,  as  young  children  do  not  bear  operation  well.  When  they 
have  recovered  from  the  operation,  they  generally  die  from  recurrence 
of  carcinoma  in  the  other  kidney.  In  the  adult  primary  carcinoma 
of  the  kidney  is  rare;  one  kidney  alone  is  generally  involved;  the 
tumor  grows  rapidly  and  pain  and  hematuria  are  generally  present. 
The  pain  can  be  relieved  only  by  full  doses  of  opium  or  its  alkaloids. 
These  drugs  should  be  given  only  when  pain  is  present.  The  hema- 
turia may  be  very  profuse  and  it  is  not  controlled  by  medical  treat- 
ment. In  addition  to  the  ordinary  vegetable  and  mineral  astringents 
fluidextract  of  eucalyptus,  15  minims,  or  tincture  of  thuja,  15  to  30 
minims,  has  been  recommended. 

The  bowels  should  receive  careful  attention,  as  the  passage  of 
hardened  feces  or  the  pressure  of  a  distended  colon  increases  the  pain 
and  may  be  the  exciting  cause  of  hemorrhage.  The  diet  should  be 
as  nutritious  as  possible.     When  the  growth,  either  on  account  of 
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the  size,  pain,  or  hematuria  is  endangering  Hfe,  removal  of  the  kidney- 
may  be  necessary.  If  the  patient  survives  the  operation,  there  is 
usually  in  a  few  months  recurrence  in  other  portions  of  the  body. 

Carcinoma  of  the  kidney  occurs  chiefly  as  encephaloid  or  scirrhus. 
The  colloid  form  and  epithelioma  are  extremely  rare.  Carcinoma 
of  the  kidney  is  rarely  primary,  and  when  it  does  occur,  is  non-malig- 
nant. Secondary  carcinoma  is  usually  bilateral.  The  treatment  of 
carcinoma  differs  in  no  respect  from  that  of  sarcoma. 

HYPERNEPHROMA 

Hypernephroma  may  be  regarded  as  a  special  form  of  malignant 
tumor  affecting  the  kidney.  The  prevalent  view  is  that  hyperne- 
phroma arises  from  latent  embryonal  inclusion  in  the  kidney  of  ad- 
renal tissue  which  may  begin  to  prohferate  at  almost  any  period  of 
life,  but  chiefly  in  the  cancer  age,  but  may  do  so  also  in  youth  and  even 
in  infancy.  Its  tissues  present  pecuharities  of  all  the  simple  forms  of 
mahgnancy. 

Hypernephroma  grows  more  slowly  than  the  simple  malignant 
forms,  and  does  not  seem  to  penetrate  the  renal  capsule ;  the  tumor 
corresponds  in  general  to  the  form  of  the  kidney.  Compensatory 
hypertrophy  of  the  opposite  kidney  is  often  present.  In  many  cases 
the  tumor  is  only  potentially  mahgnant.  Much  depends  on  the 
natural  vigor  of  the  patient.  If  he  is  in  bad  health,  the  growth  is 
much  more  rapid,  but  the  growth  may  reduce  the  normal  vigor  before 
there  are  any  local  symptoms. 

The  most  frequent  symptoms  are  spontaneous  or  induced  pain  in  the 
region  of  the  affected  kidney,  a  tumor  in  the  kidney  region,  and  hema- 
turia which  varies  greatly  with  the  case.  Recurrent  hemorrhage  is 
very  common.  In  many  instances  no  bleeding  occurs.  Diagnosis  is 
extremely  difficult,  especially  if  hematuria  is  absent. 

On  account  of  slow  course  of  the  growth  and  the  absence  of  local 
destruction  of  tissue  hypernephroma  holds  out  considerable  hope  of 
cure  by  early  operative  intervention. 

PERINEPHRITIC  ABSCESS 

Suppuration  of  the  connective  and  adipose  tissue  about  the 
kidney  may  occur:  (i)  As  a  primary  condition  without  any  determin- 
able cause.  (2)  Secondary  to  diseased  conditions  of  the  kidney  itself, 
or  to  infiltration  of  urine  or  pus  from  the  genito-urinary  tract.  (3) 
Due  to  extension  of  inflammation  from  the  adjacent  organs  other 
than  the  kidney. 

Treatment. — In  primary  inflammation  of  the  perinephritic  tissue 
before  suppuration  occurs  the  process  may  be  checked  by  local 
treatment,  as  dry  cupping,  hot  or  cold  applications,  turpentine  stupes, 
wet  cupping  or  leeches  over  the  kidneys,  and  the  internal  administra- 
tion of  full  doses  of  quinin,  either  alone  or  combined  with  the  tincture 
of  aconite,  5  drops,  repeated  every  two  hours  until  the  pulse  is  affected. 

The  bowels  should  be  freely  opened  by  salines,  either  alone  or  in 
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combination  with  a  mercurial.  Still  further  determination  of  blood 
from  the  tissues  may  be  favored  by  the  use  of  a  hot  rectal  enema. 
The  pain  is  relieved  by  the  use  of  opium  or  its  alkaloids,  hypo- 
dermatically,  by  mouth,  or  in  the  form  of  a  suppository.  The  diet 
should  be  fluid  and  non-stimulating — milk  and  Hght  broths  chiefly. 
Patients  should  be  placed  in  bed  at  once  and  absolute  rest  insured. 

The  relation  of  the  perinephritic  tissue  to  the  psoas  muscle  causes 
the  pain  to  be  referred  chiefly  to  the  hip  and  thigh,  so  that  the  diagnosis 
of  lumbago  or  sciatica  is  liable  to  be  made.  The  urine  may  not 
show  any  albumin  or  pus.  With  the  subsidence  of  acute  inflammation, 
the  further  resolution  may  be  favored  by  the  use  of  iodid  of  potash 
internally,  and  the  application  over  the  kidneys  of  iodid  or  mercurial 
ointment.  As  soon  as  pus  is  suspected,  or  if  the  acute  symptoms  are 
not  controlled  by  the  treatment,  an  exploratory  incision  should  be 
made. 

ACUTE  CYSTITIS 

Acute  inflammation  of  the  bladder,  or  cystitis,  may  be — (i)  simple 
or  aseptic  or  (2)  septic. 

Simple  cystitis  may  be  due  to:  (a)  Traumatism,  as  from  the  intro- 
duction of  sterile  instruments  into  the  bladder,  injury  to  the  perineum 
or  hypogastric  region,  pressure  of  pessaries,  uterine  displacements, 
fecal  accumulations,  or  child's  head  at  parturition,  (b)  Irritation  of 
mucous  membranes  by  injections,  or  by  the  presence  in  the  urine  of 
cantharides,  turpentine,  balsams,  and  volatile  oils.  In  some  cases 
calomel  and  salicylic  acid  and  its  salts  cause  bladder  irritation,  (c) 
Irritation  of  the  bladder  may  be  caused  by  changes  in  the  urine,  as 
hyperacid  or  alkahne  urine;  a  specific  gravity  that  is  too  high  or  too 
low;  crystals  in  the  urine,  as  uric  acid  and  oxalate  of  hme  and  phos- 
phates, (d)  Overdistention  of  the  bladder  in  diabetes  insipidus, 
polyuria,  or  prolonged  retention  of  the  urine,  (e)  Too  frequent  or 
intense  muscular  contraction  of  the  bladder,  due  to  hypersensitiveness, 
or  reflex  irritation  from  the  rectum,  sexual  organs,  or  other  portions 
of  the  genito-urinary  tract;  or  from  obstruction  to  the  flow  of  urine 
from  the  bladder,  due  to  stricture,  calculus,  etc. 

Simple  cystitis  may  occur  from  severe  chilling,  especially  if  the 
feet  become  wet  and  cold,  or  if  the  circulation  of  the  bladder  has  been 
disturbed  from  any  of  the  foregoing  causes  or  from  chronic  congestion. 

Septic  cystitis  is  due  to  presence  in  the  bladder  of  micro-organisms, 
especially  streptococcus  and  staphylococcus,  gonococcus,  and  bacillus 
coli  communis.  In  the  normal  bladder  these  germs  have  very  little 
tendency  to  excite  acute  inflammation,  but  when  the  mucous  mem- 
brane of  the  bladder  is  inflamed  or  irritated  from  any  of  the  causes 
mentioned  in  considering  simple  cystitis,  or  the  circulation  of  the 
bladder  has  been  disturbed  on  account  of  congestion  or  previous 
disease  of  the  bladder,  the  micro-organisms  readily  induce  a  septic 
process. 

The  infection  of  the  bladder  may  be  caused  by  the  introduction 
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of  dirty  instruments  or  contaixdnated  injections;  by  extension  of 
infection  from  the  kidney  or  ureter,  either  by  the  urine  or  through 
the  lymph-channels;  by  extension  upward  through  the  urethra;  or 
by  the  passage  of  micro-organisms  from  the  inflamed  areas  in  the 
neighborhood  of  the  bladder. 

In  acute  infectious  diseases  the  specific  micro-organisms  of  the 
primary  disease  may  cause  a  cystitis.  This  occurs  most  frequently 
in  typhoid  fever,  scarlet  fever,  diphtheria,  and  smallpox.  The  acute 
cystitis  that  occurs  in  other  infectious  diseases  is  generally  due  to 
changes  in  the  reaction,  specific  gravity,  or  composition  of  the  urine, 
rather  than  to  the  microbic  cause  of  infectious  disease. 

In  the  treatment  of  acute  cystitis  the  discovery  of  the  causes, 
both  predisposing  and  exciting,  and  their  removal,  if  possible,  are  most 
important.  The  fact  that  acute  inflammation  of  the  bladder  can  be 
non-septic  and  due  to  causes  that  produce  acute  hyperemia  of  the 
bladder  should  always  be  kept  in  mind,  as  the  attempt  to  control  the 
supposed  septic  infection  in  the  bladder  by  cleansing  and  antiseptic 
injections  often  increases  the  inflammation  and  prolongs  the  attack. 

Non-septic  cystitis  runs  a  short  course;  when  it  is  prolonged, 
it  is  due  either  to  too  energetic  treatment  or  to  the  occurrence  of 
secondary  septic  infection.  In  the  acute  stage  of  cystitis  washing 
of  the  bladder  is  never  indicated  when  the  urine  is  bland  and  the 
bladder  thoroughly  empties  itself  at  each  urination.  Should  there  be 
retention  and  decomposition  of  urine  which  cannot  be  controlled  by 
other  means,  then  washing  out  of  the  bladder  should  be  employed, 
even  if  the  inflammation  is  very  acute.  The  irrigation  should  not 
cause  irritation  or  increase  the  inflammation.  Mild  solutions  should 
be  used,  as — normal  sahne;  boric  acid,  i  :  loo;  creoKn,  i  :  looo  to 
I  :  500;   permanganate  of  potash,  i  :  15,000  to  i  :  10,000. 

Care  should  be  taken  not  to  overdistend  the  bladder  or  to  force 
into  it  septic  micro-organisms  from  the  urethra.  A  blunt  nozzle 
shaped  hke  a  flattened  cone  should  be  used;  this  is  introduced  into 
the  meatus.  The  vessel  holding  the  solution  should  be  raised  not 
more  than  6  to  8  feet  above  the  level  of  the  bladder.  The  solution 
is  allowed  to  flow  until  the  anterior  urethra  is  fully  distended;  the 
stream  is  then  stopped  and  the  nozzle  removed,  and  the  fluid  contained 
in  the  urethra  is  allowed  to  run  off.  It  is  necessary  to  repeat  the 
urethral  washing  several  times,  so  as  fully  to  cleanse  it,  after  which 
the  nozzle  is  held  firmly  in  the  meatus  and  the  urethra  distended  until 
the  compressor  urethrae  muscles  yield,  and  the  solution  passes  into  the 
bladder.  In  order  to  force  the  fluid  from  the  urethra  into  the  bladder, 
it  may  be  necessary  to  raise  the  vessel  holding  the  solution  somewhat 
higher,  but  as  soon  as  the  fluid  begins  to  pass  into  the  bladder,  the 
vessel  should  be  lowered.  Distention  of  the  bladder  should  not  be 
carried  beyond  the  point  when  the  patient  feels  that  he  must  urinate. 
The  desire  to  urinate  may  occur  before  the  fluid  is  forced  into  the 
bladder,  but  it  is  due  to  the  contraction  of  the  urethral  m.uscles. 
The  desire  to  urinate  that  occurs  after  the  fluid  has  entered  the 
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bladder  should  be  taken  as  a  guide  to  the  amount  of  distention.  If 
pain  or  tenesmus  is  so  great  as  to  prevent  the  patient  from  emptying 
the  bladder,  it  may  be  necessary  to  introduce  a  soft  catheter  in  order 
to  empty  the  bladder.  The  catheter  should  be  introduced  very  gently; 
if  it  cannot  be  passed  into  the  bladder  with  shght  pressure,  it  may  be 
necessary  to  inject  into  the  deep  urethra  a  4  per  cent,  solution  of  cocain. 
After  the  catheter  has  been  introduced  and  the  bladder  emptied,  if 
there  is  any  decomposition  of  urine  or  evidence  of  septic  infection,  the 
bladder  should  be  washed  out  while  the  catheter  is  in  situ. 

Patients  with  acute  cystitis  should  be  put  to  bed  in  a  warm  room. 
All  chilhng  of  the  body  should  be  avoided;  as  urination  is  very 
frequent,  they  should  use  a  uiinal,  and  not  be  obhged  to  get  out  of 
bed  to  reheve  the  bladder.  As  many  people  cannot  empty  the  bladder, 
even  when  it  is  in  a  normal  condition,  when  lying  in  bed,  getting  out 
of  bed  is  sometimes  necessary  in  order  to  prevent  retention  and  over- 
distention.  In  such  cases  the  room  should  be  warmer  than  the  or- 
dinary sick-room. 

The  bowels  should  be  thoroughly  relieved,  preferably  by  salines. 
All  cathartics  that  cause  irritation  of  the  rectum  or  add  irritating 
substances  to  the  urine  should  be  avoided.  The  movement  of  the 
bowels  should  be  without  griping. 

The  diet  should  be  nutritious  and  easy  of  digestion — preferably  a 
liquid  diet.  If  the  patient  can  digest  milk,  it  is  the  most  suitable 
food. 

The  urine  should  be  rendered  bland  and  non-irritating  and  slightly 
antiseptic.  To  dilute  the  urine,  water  should  be  drunk  freely.  Hot 
water,  either  pure  or  in  the  form  of  very  weak  tea  or  added  to  milk, 
is  often  better  borne  than  cold  or  aerated  water.  The  amount  of 
fluid  taken  and  its  effects  upon  the  urination  should  be  watched  in 
each  individual  case.  The  amount  of  urine  should  not  be  increased 
to  such  a  degree  as  to  cause  too  frequent  micturition.  It  should  be 
just  sufficient  to  counteract  the  tendency  to  overconcentration,  but 
not  enough  to  increase  the  activity  of  the  bladder. 

Hyperacidity  of  the  urine  should  be  controlled  by  the  adminis- 
tration of  vegetable  acids,  as  lemon-juice,  etc.  The  alkalis  may  be 
given,  especially  carbonate  of  soda  and  potassium  citrate.  When 
the  urine  is  only  sHghtly  overacid,  milk  diluted  with  equal  parts  of 
Vichy  and  other  alkahne  waters  may  be  sufficient. 

It  is  very  important  not  to  render  the  urine  too  alkaline  in  acute 
cystitis;  at  the  most  it  should  be  only  shghtly  alkaline.  When  there 
is  tendency  to  retention  of  urine  in  the  bladder  and  ammoniacal  decom- 
position, it  may  be  necessary  to  reduce  the  hyperacidity,  but  have  urine 
still  remain  shghtly  acid.  The  urine  should  never  be  allowed  to  fluc- 
tuate widely  in  reaction.  If  the  urine  is  too  alkahne,  either  from  diges- 
tive conditions  or  on  account  of  ammoniacal  decomposition,  it  should 
be  rendered  acid  by  the  use  of  boric  acid,  benzoic  acid,  benzoate  of 
soda,  or  camphoric  acid. 

To  render  the  urine  slightly  antiseptic,  salol,  5  grains,  t.  i.  d.; 
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boric  acid,  lo  grains,  t.  i.  d.;  urotropin,  10  grains,  t.  i.  d.;  resorcinol, 
5  grains,  t.  i.  d.;  or  guaiacol,  5  to  10  grains,  may  be  given.  It  has 
been  claimed  that  urotropin  is  superior  to  all  other  preparations  for 
rendering  the  urine  antiseptic;  that  its  action  is  very  rapid,  the  drug 
being  detected  in  the  urine  fifteen  minutes  after  a  single  dose;  that 
its  influence  persists  for  a  longer  time,  and  that  it  does  not  cause  any 
bad  effects,  although  in  some  cases  it  causes  some  irritation  of  the 
neck  of  the  bladder.  While  urotropin  has  a  very  marked  antiseptic 
action  on  acid  urine,  it  is  not  as  active  in  alkaline  urine,  and  very 
frequently  causes  irritation  of  the  bladder,  with  frequent  micturition. 

The  balsams,  oil  of  sandalwood,  oil  of  copaiba,  etc.,  have  an 
antiseptic  action,  in  addition  to  the  specific  action  on  the  mucous 
membranes.  The  combination  of  oil  of  sandalwood  or  oil  of  copaiba 
with  salol  or  benzoate  of  soda  is  especially  efficacious,  as  was  described 
under  "Pyehtis." 

To  relieve  the  pain  and  tenesmus,  opium  or  one  of  its  alkaloids 
may  be  necessary.  When  the  distress  is  extreme,  it  may  be  necessary 
to  give  it  hypodermatically.  When  pain  is  not  so  severe,  and  es- 
pecially when  the  tenesmus  causes  distress,  suppositories  containing 
extract  of  opium,  gr.  J^  to  i,  extract  of  hyoscyamus,  gr.  ^,  or  extract 
of  belladonna,  gr.  y^,  frequently  give  reUef. 

The  frequency  with  which  morphin  and  suppositories  are  given 
depends  upon  the  individual  case.  They  should  be  given  until  the 
pain  and  bladder  irritation  are  controlled.  In  cystitis  involving 
chiefly  the  prostatic  urethra  and  the  vesical  trigonum  the  pain  is 
frequently  uncontrolled  by  opiates,  and  the  patient  is  constantly 
attempting  to  urinate;  in  such  cases  it  is  frequently  necessary  to  use 
instillations  of  a  4  per  cent,  solution  of  cocain  (10  minims)  or  a  5 
per  cent,  solution  of  nitrate  of  silver.  In  extreme  cases  continuous 
catheterization  may  be  necessary.  To  relieve  the  congestion  of  the 
bladder,  hot  normal  salines  may  be  used;  cold  normal  saline  enemas 
have  been  advocated  at  the  onset  of  acute  non-septic  cystitis.  They 
can  be  used  only  during  the  onset  of  the  disease,  as  later  they  increase 
the  distress.  Counterirritation  may  be  made  over  the  perineum  and 
suprapubic  region  by  the  use  of  hot  fomentations,  turpentine  stupes, 
or  mustard  plasters.  Rehef  is  often  obtained  by  the  use  of  the  hot 
sitz-bath  or  hot  tub-bath. 

After  the  subsidence  of  the  acute  symptoms  and  during  convales- 
cence the  patient  should  be  carefully  guarded  against  chilhng,  and 
against  all  circumstances  that  tend  to  cause  a  recurrence  of  the 
cystitis. 

The  diet  should  be  a  simple  one,  and  all  those  articles  that  increase 
the  irritating  properties  of  the  urine  should  be  avoided.  The  reac- 
tion of  the  urine  should  be  watched,  and  the  patient  should  continue 
to  drink  water  freely.  All  overexertion,  especially  from  walking  or 
standing,  should  be  avoided.  Whenever  the  patient  notices  that  there 
is  a  tendency  to  increase  in  the  frequency  of  urination,  he  should 
remain  in  a  recumbent  posture  for  a  certain  time  each  day. 
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The  local  treatment  of  the  bladder  will  depend  upon  the  condition 
of  the  urine;  if  there  are  fermentation  and  decomposition  and  much 
mucus,  it  should  be  thoroughly  washed  out  with  mild  antiseptic 
solutions.  As  it  is  impossible  to  disinfect  the  bladder  thoroughly, 
the  stronger  solutions  should  be  avoided.  If  the  irrigations  produce 
irritation  or  increase  frequency  of  urination,  they  should  be  stopped. 
Unless  marked  relief  is  obtained  by  the  irrigations  in  a  few  days,  they 
should  be  discontinued,  as  frequently  they  prolong  the  bladder  irrita- 
tion. 

CHRONIC  CYSTITIS 

Chronic  cystitis  may  follow  an  acute  cystitis  due  to  infection  of 
the  bladder,  or  may  occur  without  a  previous  acute  cystitis,  being 
dependent  upon  retention  of  urine  due  to  some  obstruction  of  the 
flow,  as  urethral  stricture,  prostatic  enlargement,  tumors  of  the 
bladder,  muscular  weakness  due  to  spinal  injury  or  disease,  constant 
irritation  of  the  bladder  due  to  the  presence  of  calculi  or  vesical 
tuberculosis.  The  resistance  of  the  bladder  to  septic  infection  is 
lowered  by  the  passive  congestion,  whether  due  to  interference  with 
the  general  return  circulation,  or  due  to  a  local  cause,  dependent  upon 
the  pressure  of  uterine  or  other  tumors. 

The  treatment  of  chronic  cystitis  is  modified  by  the  cause.  All 
interference  with  the  flow  of  urine  should  be  corrected,  if  possible. 
All  strictures  should  be  dilated  or  cut.  The  effects  of  a  prostatic 
enlargement  should  be  minimized  by  thorough  emptying  of  the  bladder 
by  catheterization,  if  the  muscular  power  of  the  bladder  is  insufficient 
to  do  it.  Patients  should  be  warned  to  urinate  at  stated  intervals 
and  not  to  allow  overdistention.  The  vesical  calculus  should  be  re- 
moved by  operative  means.  Circulatory  disturbance  of  the  bladder 
should  be  combated,  if  possible,  by  improvement  of  the  general  health 
of  the  patient.  Benefit  is  also  obtained  in  passive  congestion  due  to 
interference  with  the  return  circulation  by  having  the  patient  rest  in 
the  recumbent  position  with  the  hips  elevated.  With  the  removal  of 
predisposing  causes  the  bladder  rapidly  regains  its  normal  resistance, 
and  septic  inflammation  has  an  inherent  tendency  to  subside.  The 
general  health  of  the  patient  should  be  improved  in  every  possible 
way.  While  chronic  cystitis  is  not  benefited  by  prolonged  rest  in 
bed,  acute  exacerbations  occurring  in  the  course  of  chronic  cystitis 
should  be  treated  by  rest.  In  chronic  cases  the  patient  should  be 
encouraged  to  take  exercise,  but  should  avoid  becoming  overtired. 

The  diet  should  be  simple  and  nutritious.  The  bowels  should  be 
thoroughly  regulated  so  as  to  prevent  absorption  from  the  intestines, 
and  the  large  intestine  should  not  become  overloaded  or  distended. 
Patients  should  drink  freely  of  water.  If  there  is  a  tendency  for  the 
urine  to  become  alkaline,  the  alkahne  waters  should  be  avoided.  In 
interference  with  the  flow  of  urine  and  retention  the  patient  should 
not  take  so  much  fluid  as  to  overtax  the  bladder  and  lead  to  distention. 

When  sleep  is  disturbed  at  night  on  account  of  frequent  urination, 
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the  patient  should  not  take  much  fluid  late  in  the  afternoon  and  even- 
ing. In  the  morning  hours  there  should  be  a  freer  use  of  water.  In 
cases  of  anemia  tonics  should  be  given,  especially  the  mild  forms  of 
iron.  Constipation  should  be  overcome  by  combining  with  the  iron 
a  mild  laxative.  Aloes  and  other  drugs  acting  upon  the  rectum  should 
not  be  used.  Loss  of  appetite  or  feeble  digestion  should  be  treated  by 
stomachics.  Cardiac  disease  or  weakness  causing  passive  congestion 
should  be  combated  with  cardiac  tonics.  Passive  congestion  due 
to  obstructive  disease  in  the  hver  should  be  controlled  by  the  free 
use  of  saline  cathartics,  with  an  occasional  mercurial  purge. 

The  urine  should  be  rendered  as  bland  and  non-irritating  as  pos- 
sible. Hyperacidity  should  be  controlled  by  regulating  the  diet  and 
the  giving  of  alkalis.  In  chronic  cystitis  the  urine  is  usually  alkaline, 
which  reaction  favors  decomposition  and  bacterial  growth.  The 
alkahnity  may  be  combated  by  using  the  mineral  acids.  Hydro- 
chloric acid,  alone  or  in  combination  with  pepsin,  may  be  used  after 
meals.  Nitric  or  nitromuriatic  acid,  combined  with  a  vegetable  bit- 
ter, is  "especially  indicated  when  oxalate  of  hme  crystals  are  present. 
Sulphuric  acid,  either  the  dilute  or  the  aromatic  form,  has  the  greatest 
effect  upon  the  reaction  of  the  urine.  Given  in  the  form  of  a  "lemon- 
ade," in  which  5  to  15  drops  of  dilute  aromatic  sulphuric  acid  is  used 
instead  of  lemon-juice,  it  makes  a  very  palatable  drink,  and  quickly 
renders  the  urine  acid.  Its  long-continued  use  should  be  avoided. 
As  soon  as  the  reaction  of  the  urine  has  been  changed,  boric  acid  or 
sodium  benzoate,  5  to  15  grains  t.  i.  d.,  should  be  substituted. 

The  urine  may  be  rendered  somewhat  antiseptic,  and  its  effects 
upon  the  mucous  membrane  of  the  bladder  stimulating,  by  the  use 
of  the  balsamic  preparations.  They  are  especially  indicated  when 
the  urine  contains  thick,  tenacious  mucus  and  there  is  much  irrita- 
tion at  the  neck  of  the  bladder.  Sandalwood  oil,  lo  to  15  minims  in 
elastic  capsules  or  in  emulsion  after  meals,  or  oil  of  copaiba,  5  to  10 
minims,  may  be  given.  Frequently  the  combination  of  equal  parts  of 
oil  of  sandalwood  and  oil  of  copaiba  is  better  borne.  Saw  palmetto, 
either  in  the  form  of  the  berries,  20  grains,  or  the  fluidextract,  ^  to  i 
dram  t.  i.  d.,  is  given,  not  only  to  change  the  reaction  of  the  urine,  but 
also  for  the  stimulating  effect  upon  the  circulation  of  the  mucous  mem- 
brane of  the  bladder. 

To  render  the  urine  antiseptic,  in  addition  to  the  balsams,  salol, 
3  to  5  grains  t.  i.  d.,  boric  acid,  5  to  10  grains  t.  i.  d.,  urotropin, 
10  to  15  grains  t.i.  d.,  or  sodium  benzoate,  10  grains  t.  i.  d.,  can  be  used, 
either  alone  or  in  combination  with  the  balsams.  If  these  prepara- 
tions cause  disturbance  of  the  digestion,  their  use  should  not  be  con- 
tinued. If  they  do  not  in  two  or  three  days  affect  the  frequency  of 
urination,  allay  the  pain,  and  diminish  the  amount  of  pus,  they  should 
not  be  continued.  In  very  chronic  cases  stimulation  of  the  mucous, 
membrane  of  the  bladder  by  the  use  of  oil  of  turpentine,  5  minims, 
every  three  hours,  or  cantharides,  i  minim  every  hour,  until  well- 
marked  irritation  of  the  bladder,  as  shown  by  increased  urination  and 
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slight  tenesmus,  is  obtained,  has  been  advised  for  the  purpose  of 
causing  a  more  active  circulation.  This  plan  of  treatment  is  justifiable 
only  in  the  absence  of  pain  and  where  continuance  of  the  cystitis  is 
due  to  relaxation  of  the  mucous  membrane. 

Local  treatment  of  chronic  cystitis  consists  in  (a)  drainage  of  the 
bladder,  (b)  irrigations,  (c)  instillations.  When  there  is  marked 
interference  with  the  emptying  of  the  bladder,  or  when  irritation  is  so 
severe  and  the  spasm  so  marked  that  the  bladder  is  imperfectly  emp- 
tied, and  the  condition  cannot  be  controlled  by  medication  or  other 
local  treatment,  drainage  of  the  bladder  is  necessary,  not  only  for  the 
cure  of  the  cystitis,  but  also  to  prevent  the  progress  of  the  septic 
process  upward  and  involvement  of  the  kidneys.  Drainage  may  be 
intermittent  or  continuous.  In  milder  cases  the  bladder  should  be 
thoroughly  emptied  at  least  once  a  day  by  catheterization,  and  after 
empt}dng  thoroughly,  washed  out.  In  more  severe  cases  continuous 
catheterization  is  necessary.  A  soft  catheter  of  medium  size  is  used, 
and  in  the  case  of  patients  with  enlarged  prostate,  the  Nelaton  cath- 
eter. The  catheter  is  introduced  until  the  eye  is  just  within  the  bladder. 
The  catheter  is  retained  in  place  by  a  string  tied  around  it,  the  free 
ends  of  which  are  attached  to  a  bandage  or  adhesive  plaster  attached 
to  the  sides  of  the  penis.  In  continuous  catheterization  the  bladder  is 
w^ashed  two  or  three  times  a  day  with  a  mild  antiseptic  solution.  It 
is  necessary  to  remove  the  catheter  and  thoroughly  cleanse  it  at  least 
once  in  forty-eight  hours.  The  presence  of  the  catheter  in  urethra  and 
bladder  should  produce  but  shght  irritation.  The  pain  caused  by  its 
introduction  should  rapidly  subside,  and  it  should  reHeve  the  tenesmus 
and  other  symptoms  of  vesical  distention.  When  the  instrument  is 
introduced  too  far  into  the  bladder,  or  has  not  been  pushed  far  enough, 
it  may  increase  the  symptoms  of  bladder  irritation.  The  catheter 
may  be  retained  in  the  bladder  from  two  to  three  weeks.  From 
time  to  time  the  urethra  should  be  thoroughly  washed  out  with  a 
mild  antiseptic  solution,  so  as  to  avoid  urethritis. 

In  very  severe  cases,  where  vesical  drainage  is  necessary  but  the 
catheter  cannot  be  introduced  or  produces  so  much  pain  that  it  cannot 
be  retained,  suprapubic  or  perineal  drainage  may  be  necessary;  or,  in 
the  female,  drainage  through  the  vagina. 

Irrigations  are  used  in  chronic  cystitis  for  the  purpose  of  cleansing 
the  bladder-walls  of  tenacious  mucus,  to  prevent  fermentation  and 
ammoniacal  decomposition  of  the  urine,  and  to  act  directly  upon  the 
morbid  process.  It  is  impossible  to  use  antiseptic  solutions  sufficiently 
strong  to  disinfect  the  entire  mucous  membrane.  The  irrigations 
are  chiefly  used  for  cleansing  purposes,  and  the  antiseptic  used  should 
not  produce  any  irritation  of  the  bladder-wall.  The  irrigating  solu- 
tion may  consist  of  the  normal  sahne;  boric  acid,  1:50;  carbohc 
acid,  1:500;  nitrate  of  silver,  1:1000;  permanganate  of  potash, 
1:2000  to  1:500;  ichthyol,  1:200  to  1:50;  or  corrosive  sublimate, 
1 :  20,000  to  1 :  5000.  When  there  is  much .  pus,  if  strong  alkahne 
solutions  are  used,  the  cells  are  broken  up  and  a  thick,  gelatinous  fluid 
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results,  which  is  very  tenacious.  The  irrigation  may  be  given  either 
through  a  cone  nozzle,  as  described  in  acute  cystitis,  or  a  soft-rubber 
catheter  may  be  introduced  directly  into  the  bladder.  In  either  case 
the  bladder  should  be  emptied  thoroughly.  The  distention  of  the 
bladder  should  not  be  such  as  to  produce  pain.  When  the  bladder 
is  so  sensitive  that  but  small  quantities  of  fluid  can  be  introduced, 
instillation  should  be  used  instead  of  irrigation. 

The  number  of  irrigations  per  day  depend  upon  the  severity  of  the 
case  and  how  well  the  irrigations  are  borne.  In  mild  cases  daily 
washing  is  generally  sufficient.  When  there  is  very  rapid  decomposi- 
tion or  much  purulent  secretion,  it  may  be  necessary  to  wash  the 
bladder  two  or  three  times  a  day.  If  catheterization  is  necessary  to 
empty  the  bladder,  a  mild  cleansing  irrigation  should  be  used  at  the 
time  of  each  catheterization.  In  irrigation  of  the  bladder  the  fact 
should  not  be  lost  sight  of  that  this  treatment  should  not  increase  the 
pain  or  tenesmus.  When  these  symptoms  are  made  worse  under 
irrigation  and  the  amount  of  mucus  or  pus  steadily  increases,  the 
irrigations  are  contraindicated  or  have  been  given  too  strong. 

In  long-continued  cases  in  which  the  circulation  of  the  bladder  is 
very  sluggish,  acute  inflammatory  reaction  may  be  desired  in  order 
to  change  the  nature  of  the  process.  This  may  be  induced,  after 
thorough  washing  of  the  bladder,  by  the  introduction  of  a  nitrate  of 
silver  solution,  i :  500  to  i :  50,  according  to  the  amount  of  reaction 
desired.  This  solution  is  allowed  to  remain  in  the  bladder  for  one  or 
two  minutes  and  then  washed  out  with  a  normal  saHne.  In  using 
stimulating  irrigations  the  amount  of  irritation  must  not  be  so  great 
as  to  cause  the  extension  of  inflammation  to  the  ureters  and  kidneys. 

Instillations  are  used  when  the  irritabihty  of  the  bladder  is  so  great 

that  irrigations  cannot  be  used.     Instillations  are  used  chiefly  when 

the  inflammation  is  mainly  at  the  neck  of  the  bladder.     The  instillator 

may  be  a  silver  or  hard-rubber  catheter  of  No.  18  French  caliber, 

attached  to  a  hypodermatic  or  small  glass  syringe.     The  catheter  is 

introduced  until  grasped  by  the  compressor  urethrae  muscles,  and  the 

fluid  is  then  injected.     The  solution  may  be  of  5  per  cent,  nitrate  of 

silver,  corrosive  subHmate,   i :  5000  to   i :  50,  or  iodoform  emulsion, 

I  :io. 

VESICAL  HEMORRHAGE 

The  urine  as  passed  may  contain  blood  that  is  derived  from  the 
kidney,  bladder,  seminal  vesicles,  or  urethra.  The  diagnosis  of  the 
source  of  the  blood  is  made  by  taking  into  account  ah  the  circum- 
stances attending  its  appearance.  Frequently  it  is  impossible  to 
make  a  diagnosis  without  cystoscopic  examination  to  determine 
whether  the  blood  comes  from  the  bladder  or  from  other  portions  of 
the  genito-urinary  tract. 

When  the  blood  appears  with  the  first  of  the  urine  passed,  the  rest 
remaining  clear,  it  comes  from  the  urethral  canal;  when  the  blood 
appears  only  at  the  end  of  urination,  and  especiafly  when  a  few  drops 
of  blood  follow  urination,  its  source  is  generally  from  the  neck  of  the 


696  THE   URINARY   SYSTEM 

bladder  or  from  the  prostate.  In  this  condition  there  is  apt  to  be 
frequent  urination,  pain,  and  tenesmus. 

Vesical  hemorrhage  may  be  due:  (a)  To  new-growths;  (b)  to  calcu- 
lus; (c)  to  ulceration,  chiefly  tubercular;  (d)  to  traumatism;  (e)  to 
capillary  hemorrhage  from  the  sudden  emptying  of  the  distended 
bladder. 

Vesical  hemorrhage  may  occur  during  the  course  of  infectious 
disease,  scurvy,  or  purpura,  or  may  be  due  to  drugs  irritating  the 
mucous  membrane,  as  cantharides. 

The  treatment  of  hematuria  will  depend  upon  the  cause.  When  due 
to  tumors  of  the  bladder,  the  hemorrhage  comes  on  without  apparent 
cause,  and  is  generally  very  profuse  and  uncontrolled  by  treatment. 

In  hemorrhage  due  to  calculus  there  are  generally  more  or  less 
marked  symptoms  of  chronic  cystitis;  then  the  hemorrhage  occurs 
as  a  result  of  overexertion,  or  when  the  calculus  has  been  carried  to 
the  neck  of  the  bladder.  Patients  should  be  put  to  bed,  the  irritabil- 
ity of  the  bladder  controlled  by  full  doses  of  morphin,  and  the  urine 
rendered  mild  by  the  use  of  diluent  drinks.  Subsequent  treatment  is 
that  recommended  for  chronic  cystitis,  the  most  important  feature  of 
which  is  the  removal  of  the  calculus. 

In  hemorrhage  due  to  ulceration  the  treatment  is  that  of  chronic 
cystitis.  Beyond  the  treatment  of  the  exciting  cause,  vesical  hem- 
orrhage may  call  for  treatment  on  account  of  the  presence  of  blood  in 
the  bladder.  When  it  is  clotted,  causing  overdistention,  tenesmus, 
and  pain,  the  distress  should  be  controlled  by  a  full  dose  of  morphin, 
1^  to  ^  grain,  combined  with  atropin,  y^  to  5^  grain.  The  blad- 
der should  be  emptied  by  a  catheter  of  the  largest  size  that  can  be 
introduced.  When  the  blood  is  clotted,  suction  may  be  appHed  to 
the  catheter.  Pepsin  and  peptonizing  solution  to  dissolve  the  clot 
should  not  be  used;  if  necessary,  the  clot  may  be  broken  up  by  the 
introduction  of  a  sterile  sound.  After  the  bladder  has  been  emptied 
it  should  be  thoroughly  washed  out  with  a  hot  astringent  solution, 
as  fluidextract  of  hydrastis  canadensis,  i  ounce  to  i  pint,  4  per  cent, 
antipyrin  solution,  i  :  5000  adrenalin  chlorid  solution,  or  5  per  cent, 
gelatin  solution. 

Hemostatics  given  by  the  mouth  are  of  very  Kttle  effect.  Those 
most  frequently  advised  are  oil  of  turpentine  emulsion,  3  to  5  drop's; 
fluidextract  of  ergot,  i  dram;  antiseptic  ergot,  15  minims  hypoder- 
matically;    galHc  and  tannic  acid,  10  grains. 

In  persistent  hemorrhage  thorough  cystoscopic  examination  of 
the  bladder  should  be  made  in  order  to  determine  its  nature  and 
location.  The  patient  should  not  be  allowed  to  become  anemic  from 
the  frequent  losses  of  blood  without  every  means  being  taken  to  de- 
termine its  exact  cause. 

TUMORS  OF  THE  BLADDER 

Tumors  of  the  bladder  may  be  either  benign  or  malignant.  The 
benign  tumors  are  papillomas  or  villous  growths,  myomas,  fibro- 
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mas,  myxomas,  and  polypi.  The  malignant  tumors  are  sarcomas 
and  carcinomas. 

The  diagnosis  of  these  different  varieties  cannot  be  made  by  symp- 
toms. Cystoscopic  examination  aids  in  determining  the  location,  and 
also  to  a  certain  degree  the  nature,  of  the  growth,  although  in  many 
cases  it  cannot  be  determined  except  by  microscopic  examination. 

The  treatment  of  tumors  of  the  bladder  consists  in — (i)  Palliative 
treatment  for  the  control  of  pain;  (2)  treatment  of  the  cystitis,  hema- 
turia, or  interference  with  the  emptying  of  the  bladder.  On  account 
of  the  disturbed  condition  of  the  mucous  membrane  of  the  bladder,  its 
resistance  to  micro-organisms  is  below  the  normal  and  it  is  necessary 
to  avoid  infection. 

The  introduction  of  instruments  into  the  bladder  should  be  done 
with  great  caution,  on  account  of  the  KabiHty  of  infection  as  well  as 
the  danger  of  traumatism.  When  infection  takes  place,  the  antiseptic 
solutions  used  should  be  of  the  mildest  character.  The  treatment  of 
pain  and  hemorrhage  is  the  same  as  that  described  under  ''Acute  and 
Chronic  Cystitis"  and  "Hematuria." 

When  the  tumor  is  so  situated  as  to  interfere  with  the  emptying 
of  the  bladder,  catheterization  may  be  necessary.  If  it  induces  free 
hemorrhage  or  increases  the  pain  or  cystitis,  it  should  not  be  continued 
unless  surgical  rehef  is  impossible. 

NEUROSES  OF  THE  BLADDER 

With  the  improvement  in  the  methods  of  diagnosis  and  the  intro- 
duction of  the  cystoscope  many  conditions  that  were  formerly  classified 
under  neuroses  of  the  bladder  are  now  known  to  be  due  to  definite 
pathologic  changes  in  some  portion  of  the  genito-urinary  apparatus, 
or  to  be  dependent  upon  reflex  irritation.  Although  there  are  condi- 
tions which  are  non-pathologic,  the  diagnosis  of  neuroses  should  not 
be  made  until  all  other  causes  are  excluded. 

Irritability  of  the  Bladder. — This  may  occur  as  a  constant  and 
urgent  desire  to  empty  the  bladder.  Only  a  small  amount  of  urine 
may  be  passed  at  a  time,  and  micturition  is  very  frequent;  or  the 
bladder  is  more  tolerant,  and  only  when  it  has  been  distended  to  a 
certain  degree  does  the  irritabihty  show  itself.  In  these  cases  after 
the  bladder  has  been  emptied  there  may  be  complete  rehef.  In  other 
types  there  is  no  urgency,  and  pain  and  tenesmus  are  present  after 
passing  the  urine.  The  above  types  may  occur  as  pure  neuroses,  but 
are  more  frequently  symptoms  of  a  locaHzed  cystitis. 

The  irritabihty  of  the  bladder  may  occur  intermittently  in  nervous 
patients  under  nervous  excitement,  fear,  etc.  In  some  cases  there  is 
an  increased  amount  of  urine  and  the  symptoms  are  due  to  the  polyuria. 

Spasm  of  the  Bladder. — Spasm  of  the  bladder  or  "hysteric" 
bladder  includes  those  cases  in  which  the  neurotic  element  is  well 
marked  and  occurs  intermittently.  In  many  cases  the  frequent  urina- 
tion and  pain  whenever  the  bladder  is  shghtly  distended  are  the  result 
of  habit  following  some  pre\dous  acute  inflammation  of  the  bladder 
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or  occur  from  nervousness.  Many  patients,  especially  women,  give 
the  history  that  the  irritability  has  been  present  ever  since  an  acute 
overfilling  of  the  bladder  from  the  polyuria  of  a  nervous  attack,  and 
the  habit  of  frequent  micturition  has  been  formed  from  the  fear  of  a 
recurrence  of  the  overdistention. 

In  the  treatment  of  irritability  of  the  bladder  it  is  most  important 
to  determine  the  nature  of  the  cause.  When  it  depends  on  irritabihty 
of  the  nervous  system,  the  antispasmodics  and  nervous  sedatives  are 
indicated,  as  the  bromids,  especially  bromid  of  strontium,  chloral  or 
its  derivatives,  alone  or  in  combination  with  the  bromids.  When  the 
irritabihty  is  associated  with  pain,  which  occurs  mostly  at  night,  the 
use  of  a  suppository  containing  y^  grain  of  opium  or  y^  grain  of  ex- 
tract of  hyoscyamus  at  bedtime  gives  relief.  The  irritability  due  to 
changes  in  the  amount  of  urine,  as  in  diabetes  melHtus,  or  in  chronic 
or  transient  polyuria,  or  the  increase  in  the  urine  at  night  from  taking 
large  quantities  of  fluid,  especially  beer  and  tea,  is  controlled  by  treat- 
ment of  the  cause  of  the  polyuria.  In  many  cases,  especially  in  chil- 
dren, nocturnal  polyuria  can  be  controlled  by  abstinence  from  starchy 
foods  and  sugars  at  the  evening  meal. 

Frequent  micturition,  with  or  without  pain,  may  be  due  to  changes 
in  the  composition  of  the  urine.  Cantharides,  quinin,  or  soda  sahcy- 
late,  taken  as  medicine,  radishes  in  excessive  quantities,  spices,  and 
turpentine,  either  inhaled,  as  by  painters,  or  ingested  as  a  medicine, 
may  irritate  the  bladder.  Marked  hyperacidity  of  the  urine,  crystals 
in  the  urine,  or  a  specific  gravity  that  is  too  high  or  too  low  may  be  the 
disturbing  factors,  and  should  be  treated  accordingly. 

Reflex  irritation — (i)  From  other  portions  of  the  genito-urinary 
tract;  (2)  from  the  rectum,  as  pin- worms,  fissures  of  the  anus,  etc.; 
(3)  from  the  pelvic  organs  or  from  peritoneal  adhesions,  should  be 
sought  for,  and  if  present  reheved. 

Pressure  on  the  bladder  from  a  prolapsed  uterus  or  distended  colon 
causes  frequent  micturition.  Extreme  spasm  of  the  bladder  may 
occur  as  a  symptom  of  disease  of  the  nervous  system,  especially  loco- 
motor ataxia. 

When  the  irritability  is  dependent  upon  a  local  cystitis,  it  is  neces- 
sary to  treat  it  by  irrigations  or  instillations,  as  described  under  "Acute 
and  Chronic  Cystitis." 

There  can  be  no  routine  treatment  for  bladder  irritability.  Each 
case  should  be  carefully  studied  in  order  to  determine  both  the  pre- 
disposing and  exciting  cause.  Much  harm  has  been  done  by  consider- 
ing every  case  a  neurosis  that  does  not  show  well-marked  symptoms 
or  the  urinary  findings  of  some  form  of  cystitis. 

Tuberculosis  of  the  bladder  may  for  a  long  time  give  only  frequent 
or  painful  urination.  Cystoscopic  examination  should  be  made  in 
every  case  of  bladder  irritabihty  that  persists. 

Incontinence  of  Urine. — Incontinence  of  urine  is  the  passing  of 
urine  unconsciously,  duo  in  most  cases  to  a  disturbed  or  faulty  inner- 
vation of  the  bladder.     In  children  up  to  eighteen  months  or  two 
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yesLTS  of  age  incontinence  is  normal.  Generally  by  three  years  of  age 
urination  is  under  the  control  of  the  will,  both  day  and  night.  The 
age  at  which  the  normal  infantile  incontinence  ceases  and  completeness 
of  control,  both  day  and  night,  occurs,  is  largely  a  matter  of  training, 
but  to  a  certain  degree  is  temperamental  also.  Nocturnal  inconti- 
nence is  apt  to  persist  the  longest.  Both  day  and  night  incontinence 
may  be  intermittent.  In  some  children  the  attention  is  so  engrossed 
in  play  during  the  day  that  they  pay  no  attention  to  the  desire  to 
urinate,  and  the  bladder  suddenly  empties  itself.  These  children  may 
be  perfectly  continent  during  the  night.  Incontinence  occurs  during 
the  night  in  children  who  sleep  too  soundly  to  be  aroused  by  a  desire 
to  urinate.  In  other  children  the  sleep  is  easily  disturbed,  the  child 
is  restless,  and  the  amount  of  urine  is  markedly  increased  at  night. 
There  is  a  veritable  polyuria,  which  may  be  due  to  the  condition  of 
the  nervous  system,  to  the  quantity  of  fluid  taken  late  in  the  after- 
noon and  before  retiring,  or  to  the  taking  of  a  large  amount  of  car- 
bonaceous food  and  sugars  with  the  evening  meal. 

Nocturnal  incontinence  may  be  due  to  disturbed  nervous  mechan- 
ism of  micturition.  The  irritabihty  of  the  bladder  muscles  may  be 
increased,  while  control  by  the  sphincter  is  below  normal.  The  irri- 
tability of  the  bladder  may  be  increased  by  reflex  irritation  from  other 
portions  of  the  genito-urinary  tract,  especially  adherent  prepuce, 
balanitis,  narrow  meatus,  and  mild  forms  of  cystitis  or  calculus;  by 
urine  that  is  too  acid  or  contains  crystals ;  or  by  reflex  irritation  from 
the  rectum,  especially  pin-worms,  fecal  accumulations,  rectal  pol>pus, 
or  fissure  of  the  anus. 

In  the  adult  incontinence  may  have  persisted  since  infancy.  When 
it  occurs  intermittently,  it  may  be  a  symptom  of  hysteria,  neuras- 
thenia, or  epilepsy.  In  every  case  of  incontinence  in  the  adult  that 
occurs  after  puberty  the  possibility  of  it  being  due  to  an  epileptic 
seizure  should  be  kept  in  mind. 

Treatment. — Incontinence  of  urine  is  sometimes  very  easily  con- 
trolled, or  it  may  persist  in  spite  of  all  treatment.  As  in  irritability 
of  the  bladder,  so  in  incontinence  of  urine,  it  is  necessary  to  seek  for 
the  cause  or  causes,  as  frequently  several  factors  are  present.  Every 
condition  that  is  likely  to  cause  irritabihty  of  the  bladder  should  be 
removed.  The  mode  of  life  should  be  carefully  regulated;  special 
attention  should  be  paid  to  the  diet,  to  the  character  and  amount  of 
food  taken  at  different  times  of  the  day,  and  to  the  quantity  of  Hquid 
taken  late  in  the  afternoon  or  before  retiring.  Especially  important 
is  the  knowledge  of  the  amount  of  nervous  excitement  the  child  is 
under  during  the  day.  In  many  cases  this  is  so  great  that  by  night 
the  nervous  system  is  thoroughly  exhausted,  and  either  the  child 
sleeps  too  heavily  to  be  aroused  by  the  desire  to  urinate,  or  it  is  restless 
and  there  is  general  increase  of  irritabihty  of  the  nervous  system. 
When  incontinence  occurs  during  the  day,  the  child  should  be  corrected 
for  it;  when  it  occurs  at  night,  punishment  does  no  good  and  often 
acts  badly. 
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Belladonna,  hyoscyamus,  and  strontium  or  their  alkaloids  have 
been  most  used  to  control  the  bladder  irritability,  especially  when  due 
to  increased  irritability  of  the  nerves  of  the  muscles  of  the  bladder 
and  of  the  sphincter.  The  drugs  should  be  given  until  their  full 
physiologic  action  is  obtained.  Children  bear  belladonna  or  atropin 
much  better  than  adults,  as  their  hearts  are  not  affected  as  readily, 
and  therefore  larger  doses  can  be  given  to  influence  the  bladder  \^•ith- 
out  causing  unpleasant  cardiac  symptoms.  It  is  best  to  begin  with 
small  doses  and  gradually  increase.  Holt  ad\'ises  that  the  solution  of 
atropin  be  i  grain  to  2  ounces, — one  drop  equals  yoVo  o^  ^  grain, — 
and  that  one  drop  be  given  for  every  year  of  the  child's  Hfe;  that  the 
medicine  be  given  at  4  and  10  p.  m.,  and  after  a  few  days  at  4,  7,  and 
10  p.  M.  While  it  has  been  claimed  that  for  a  child  ten  years  old  it 
has  rarely  been  necessary  to  give  more  than  yto  of  a  grain,  still 
cases  do  occur  in  which  doses  of  -5^  of  a  grain  must  be  given  before 
the  desired  effect  is  obtained.  How  long  the  drug  should  be  given 
varies  with  the  individual  case;  generally  there  is  some  improvement 
in  a  few  days. 

When  the  condition  is  not  controlled,  even  though  full  physiologic 
effects  of  the  atropin  are  obtained,  the  drug  should  be  stopped,  as  it 
is  not  indicated  in  that  case. 

If  the  atropin  controls  the  condition,  it  should  be  continued  for 
some  months  in  order  to  break  up  the  habit  of  the  bladder  of  emptying 
itself  whenever  it  has  become  sHghtly  distended. 

In  cases  not  controlled  by  belladonna,  10  minims  of  rhus  aromaticus 
should  be  tried.  When  the  incontinence  is  due  to  a  want  of  control 
by  the  sphincter  muscle,  drugs  should  be  given  which  cause  a  sHght 
increase  of  irritabiHty  of  the  neck  of  the  bladder.  Quinin,  either 
alone  or  in  combination  with  antipyrin,  frequently  controls  it,  or  the 
use  of  tincture  of  nux  vomica  or  strychnin.  When  the  incontinence  is 
due  to  general  irritabiUty  of  the  nervous  system,  bromids  or  chloral, 
either  alone  or  in  combination,  are  indicated.  Strontium  bromid  is 
the  best  preparation,  as  it  does  not  disturb  the  stomach  or  depress  the 
patient;  5  to  10  grains  may  be  given  to  the  child  during  the  day,  com- 
bined with  some  of  the  pepsin  preparations.  If  the  child  is  a  poor 
sleeper  and  restless  at  night,  small  doses  of  chloral,  2  to  4  grains,  or 
one  of  the  chloral  derivatives, — veronal,  2  grains;  trional,  3  to  5 
grains;   sulphonal,  2}4  grains, — may  be  given  at  bedtime. 

Electricity  has  been  used  to  control  the  condition.  The  positive 
pole  of  a  small  electrode  is  passed  into  the  rectum,  and  the  negative 
pole  is  applied  over  the  bladder.  A  mild  faradic  current  is  used. 
The  positive  pole  may  be  placed  on  the  perineum  and  the  negative 
pole  over  the  pubes  when  it  is  desired  to  introduce  the  positive  pole 
into  the  rectum. 

Local  treatment  by  the  introduction  of  sounds  or  fluid  into  the 
bladder  should  not  be  used  until  all  other  means  fail  and  there  is  evi- 
dence of  some  localized  cystitis. 

Retention  of  Urine. — Retention  of  the  urine  is  due  to  inability  to 
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empty  the  bladder,  (i)  It  may  be  due  to  loss  of  muscular  tone  of  the 
bladder,  due  to  paralysis  of  the  muscles  dependent  upon  degenerative 
changes  in  the  motor  column  of  the  spinal  cord,  as  locomotor  ataxia, 
transverse  myelitis,  Pott's  disease,  general  paralysis,  sclerosis,  cerebral 
and  spinal  injury.  (2)  The  muscles  of  the  bladder  may  be  paralyzed  by 
acute  or  chronic  overdistention,  or  by  inflammation  extending  from 
the  mucous  membrane  or  from  the  peritoneal  covering.  (3)  Obstruc- 
tion to  the  flow  of  urine,  which  may  be — (a)  organic,  as  enlarged  pros- 
tate, stricture  of  the  urethra,  impacted  calculus,  or  (b)  spasmodic 
contraction  of  the  sphincter  muscle,  due  to  inflammation  of  the  neck  of 
the  bladder  or  the  prostatic  portion  of  the  urethra,  or  to  reflex  irrita- 
tion from  other  portions  of  the  genito-urinary  tract  or  from  the  rectum. 
The  treatment  of  retention  of  urine  depends  upon  the  nature  of 
the  cause.  When  due  to  lesions  of  the  spinal  cord,  it  is  incurable, 
although  strychnin,  electricity,  and  counterirritation  may  give 
temporary  improvement  at  the  start.  The  treatment  of  retention 
due  to  organic  obstruction  has  been  already  described  under  ''Acute 
and  Chronic  Cystitis."  Treatment  of  retention  due  to  spasmodic 
stricture  of  the  bladder  depends  upon  the  cause.  When  dependent 
upon  increased  irritabihty,  the  treatment  should  be  that  outhned  in 
considering  irritability  of  the  bladder. 


SURGICAL  INDICATIONS  IN  URINARY  TRACT  DISEASE 
By  Guy  L.  Hunner,  M.D. 

Introduction. — Within  the  limits  set  for  this  section  one  cannot 
possibly  treat  in  a  comprehensive  manner  the  urinary  tract  diseases 
which  may  become  surgical  in  their  nature. 

It  often  happens  that  the  making  of  a  correct  diagnosis  gives  to 
the  surgeon  his  most  interesting  hours,  and  to  the  patient,  the  most 
important  factors  in  the  successful  conduct  of  his  case.  This  is 
particularly  true  in  deahng  with  urinary  tract  disease. 

The  wonderful  progress  of  the  past  quarter  of  a  century  in  the 
therapeutics  of  urinary  tract  diseases  has  been  largely  due  to  better 
diagnosis.  Our  advances  in  diagnosis  have  been  chiefly  along  two 
lines:  First,  the  better  use  of  methods  already  well  known,  such  as 
history-taking  and  accurate  examination  of  the  urine;  second,  the 
development  of  new  instruments  of  precision,  such  as  the  cystoscope,, 
the  renal  catheter,  and  the  Rontgen-ray  apparatus. 

So  far  as  is  consistent,  this  section  will  omit  the  wider  aspects  of 
etiology,  classification,  pathology,  and  diagnosis,  and  treat  only  of 
the  surgical  indications  in  urinary  tract  diseases,  including  under 
surgery  all  manipulations  not  purely  medical. 

SUPPURATIVE  DISEASES 

Pyelitis. — An  acute  or  chronic  inflammation  of  the  kidney  pelvis. 

In  deahng  with  surgical  inflammations  of  the  kidney  we  generally 
have  in  mind  those  caused  by  microbic  infection.  While  the  pyelitis 
or  pyelonephritis  due  to  acute  exposure  to  cold  or  to  the  action  of 
irritant  drugs  may  be  accompanied  by  infection,  they  are  usually 
aseptic  and  purely  medical  conditions. 

Pyehtis  is  usually  monolateral,  and  arises  most  frequently  during 
the  mid-months  of  pregnancy  or  during  the  puerperium.  Operation 
for  suppurative  processes  elsewhere  in  the  body  is  occasionally  fol- 
lowed by  pyehtis,  the  local  signs  and  symptoms  occurring  first  on 
one  side  and  then  often  becoming  bilateral. 

Partial  obstruction  to  the  ureter  is  a  fertile  source  of  the  condition, 
as  demonstrated  by  the  pregnancy  cases,  by  those  due  to  an  enlarged 
prostate,  or  to  any  tumor  or  inflammatory  process  in  the  pelvis  or 
abdomen  displacing  or  compressing  the  ureter,  and  by  those  associ- 
ated with  floating  kidney,  with  the  consequent  ureter  kink. 

Infected  urine,  with  symptoms  of  cystitis,  pyehtis,  or  pyeloneph- 
ritis, is  occasionally  seen  to  occur  intermittently  in  patients  subject 
to  intestinal  disorders.     These  cases  generally  show  a  colon  bacillus 
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infection,  but  are  easily  controlled  by  medical  and  hygienic  measures. 
(For  a  comprehensive  view  of  these  measures  see  Dr.  LeFevre's 
section.) 

Pyelitis  as  a  sequel  of  gonorrheal  urethritis  and  cystitis  is  rare, 
and  if  the  inflammation  has  become  chronic,  the  urine  may  be  sterile 
or  contain  a  secondary  colon  bacillus  infection.  Pyehtis  may  accom- 
pany a  chronic  Bright's  disease,  in  which  case,  in  addition  to  the  usual 
features  of  pus,  epitheHal  cells,  and  bacteria  of  the  pyehtis,  the  urine 
shows  casts  and  more  albumin  than  is  usual  in  pyehtis. 

Chronic  pyehtis  may  exist  for  years  without  appreciable  symptoms 
or  in  effects  on  the  patient's  health. 

Surgical  Treatment  of  Pyelitis. — Rarely  need  a  case  of  pyehtis 
become  the  subject  of  surgical  treatment  with  the  knife.  In  the 
cases  comphcating  pregnancy  the  indications  are  the  administration 
of  large  quantities  of  water  by  mouth,  rectum,  or  subcutaneously; 
rest  in  bed,  using  posture  in  a  way  to  drop  the  uterus  away  from  the 
compressed  ureter,  or  the  prone  or  sitting  posture,  if  both  sides  be 
affected;  and  the  administration  of  alkahs  if  the  urine  be  acid,  or  of 
acids  if  the  infection  be  by  an  organism  growing  best  in  an  alkahne 
medium.  One  of  the  hexamethylenamin  products,  such  as  urotropin, 
cystogen,  or  formin,  is  generally  used  in  these  acute  infections,  but 
the  author  has  noted  chnically  and  taught  his  students  that  if  the 
infection  is  not  controlled  by  this  drug  within  a  week  or  ten  days,  it 
is  useless  to  continue  with  its  administration. 

My  colleague.  Dr.  C.  F.  Burnam,  has  recently  been  working  on  the 
quantitative  ehmination  of  formahn,  and  finds  that  only  about  two 
patients  out  of  ten  break  up  the  hexamethylenamin  into  a  sufficient 
quantity  of  formahn  to  act  as  a  disinfectant  in  the  urine.  There  is 
a  distinct  tendency  to  self-hmitation  in  this  disease,  the  acute  symptoms 
usually  subsiding  in  from  one  to  two  weeks  and  the  urine  becoming 
clear  somewhat  later.  If  these  simple  remedies  are  not  followed  by 
prompt  rehef  of  symptoms,  and  later  clearing  of  the  infection,  the 
infected  pelvis  should  be  catheterized  and  irrigated  by  a  i :  1000  silver 
nitrate  solution  on  alternate  days  until  the  infection  is  controlled. 
If  the  symptoms  are  of  particular  severity,  a  small  renal  catheter, 
No.  5  French,  may  be  left  in  one  or  both  kidneys,  and  a  frequent 
irrigation  of  1:3000  silver  nitrate  solution  be  given;  or  a  continuous 
salt  solution,  boric  solution,  or  weak  silver  solution,  i :  10,000,  may  be 
instituted  and  carried  on  indefinitely  until  the  symptoms  subside. 

With  our  present  methods  of  cystoscopy  pyehtis  will  seldom 
justify  a  termination  of  pregnancy.  In  those  cases  in  which  the  infec- 
tion persists  until  after  term,  and  in  the  cases  becoming  infected 
during  the  puerperium,  the  pyehtis  tends  to  become  chronic.  The 
patient  may  be  entirely  free  from  symptoms  for  weeks  at  a  time,  and 
have  intermittent  attacks  of  chill  and  fever,  with  nausea  and  vomiting, 
prostration,  local  pain  in  the  kidney  region,  and  bladder  symptoms. 

The  infection  in  these  cases  is  usually  by  the  Bacihus  coh,  and  it 
occasionally  disappears  on  the  administration  of  one  of  the  formahn 
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preparations.  If  it  does  not  disappear  within  ten  days  with  this 
treatment,  one  may  be  certain  that  further  treatment  by  this  means 
is  futile. 

In  those  cases  which  may  be  said  to  have  become  chronic  the 
author  has  had  uniformly  good  results  by  lavage  with  the  silver 
nitrate  solution.  The  kidney  is  catheterized  with  a  small  catheter, 
No.  5  or  6,  so  the  irrigating'  fluid  will  easily  flow  back  to  the 
bladder.  With  a  two-way  glass  syringe  holding  15  c.c,  silver  nitrate 
solution  of  1 :  1000  strength  is  pumped  into  the  kidney  pelvis  rapidly 
enough  to  cause  a  feehng  of  fullness  in  the  side.  Four  syringe-barrels 
of  15  c.c.  each  are  used,  and  this  is  followed  by  one  barrel  of  boric 
solution  or  salt  solution,  to  rid  the  pelvis  of  any  possibility  of  inflam- 
mation from  the  silver. 

If  the  solution  does  not  easily  return  past  the  catheter,  the  syringe 
is  repeatedly  disconnected  for  a  back  flow  through  the  catheter  as 
soon  as  the  patient  complains  of  the  pressure  feeling.  Care  is  used 
not  to  carry  the  pressure  to  the  point  of  pain;  these  treatments  are 
given  as  offlce  routine,  and  the  patient  is  allowed  to  return  home. 

It  has  been  customary  to  warn  patients  who  have  had  one  attack 
of  pyeUtis  of  pregnancy  never  to  become  pregnant  again.  It  is  dif- 
ficult to  see  the  logic  of  such  advice,  and  the  future  watching  of  such 
cases  will  probably  show  that  it  is  not  well  founded.  Naturally,  a 
case  compKcated  by  Bright's  disease  will  have  to  be  advised  according 
to  the  individual  conditions,  and  she  would  undoubtedly  be  more 
likely  to  develop  an  infection  of  the  pelvis  during  pregnancy  than  the 
average  pregnant  woman. 

The  post-operative  pyeHtis  infections  usually  clear  up  under 
hygienic  and  medicinal  measures,  to  which  is  added,  with  apparent 
benefit,  the  frequent  appKcation  over  the  loins  of  hot  fomentations 
or  poultices;  but  in  the  more  serious  or  protracted  cases  the  irriga- 
tions through  the  renal  catheter  should  be  instituted. 

Acute  Pyelonephritis. — This  condition,  in  which  both  the  pelvis 
and  kidney  parenchyma  become  the  seat  of  acute  infection,  is  com- 
paratively rare,  but  presents  some  of  the  most  formidable  surgical 
problems  in  the  treatment  of  the  kidney.  The  question  as  to  whether 
the  infection  is  of  hematogenous  origin,  first  causing  septic  infarct 
of  the  kidney,  or  of  ascending  origin,  causing  pyehtis,  followed  by  the 
more  diffuse  type  of  infection,  is  important  only  as  it  relates  to  the 
original  focus  of  infection,  and  for  the  possible  bearing  of  this  knowl- 
edge on  the  fine  of  treatment. 

The  acute  kidney  infections  associated  with  the  acute  infectious 
fevers,  such  as  typhoid  and  pneumonia,  and  those  associated  with 
endocarditis  and  pyemic  conditions,  should  be  treated  expectantly 
in  most  cases.  Those  associated  with  tonsillitis,  parotitis,  and  car- 
buncle are  Ukely  to  be  staphylococcus  or  streptococcus  metastases, 
and  form  the  most  severe  type  of  hematogenous  infections.  For- 
tunately, the  kidney  symptoms  are  likely  to  occur  after  the  height  of 
the  original  infection,  and  can,  therefore,  be  dealt  with  independently. 
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The  kidney  infections  following  an  old  cystitis,  prostatitis,  urethral 
stricture,  or  other  obstruction  to  free  ureteral  drainage  are  usually 
of  ascending  origin,  either  through  the  urinary  stream  or  via  the 
lymphatics.  Manifestly,  each  of  this  class  will  present  problems 
that  must  be  met  in  deciding  upon  the  form  of  kidney  treatment. 

Statistics  as  to  the  frequency  of  monolateral  and  bilateral  pyelo- 
nephritis vary  considerably.  Autopsy  records  show  that  the  disease 
is  bilateral,  in  the  large  majority  of  cases,  and  this  corresponds  with 
the  chnical  and  experimental  demonstrations  that  with  one  kidney 
diseased  the  other  is  prone  to  become  so.  It  is  probable  that  in  many 
cases  there  is  an  interim  of  some  days  between  the  infection  of  the 
first  and  second  kidney,  and  this  should  be  the  most  effective  time  for 
surgical  treatment. 

With  present-day  methods  of  early  examination  of  the  urine  and 
of  accurate  determination  of  kidney  conditions  by  cystoscopy,  catheter- 
ization, and  functional  tests,  we  are  in  a  position  to  make  an  early 
differentiation  of  kidney  infections  from  diseases  of  the  other  organs. 
We  can  determine  whether  the  infection  has  involved  one  or  both 
kidneys,  and  we  can  gain  some  knowledge  of  the  working  value  of 
each  kidney.  The  functional  tests  in  these  acute  inflammatory  con- 
ditions should  be  interpreted  with  caution  and  in  the  Kght  of  all  the 
data  obtainable. 

With  this  knowledge,  the  adherents  of  the  two  different  methods 
of  surgical  treatment — nephrotomy  with  drainage  versus  nephrec- 
tomy— will  have  an  opportunity  for  early  action,  and  within  a  few 
years  we  should  have  statistics  of  value,  because  the  different  hues  of 
action  have  been  appHed  to  similar  antecedent  conditions. 

The  author  favors  nephrotomy  with  drainage.  While  this  does 
not  reach  and  drain  all  the  suppurative  foci,  it  reheves  intracapsular 
tension,  favors  drainage  of  the  urinary  tubules,  and,  above  all,  im- 
proves the  circulation,  thereby  aiding  nature  in  the  restorative 
processes  which  are  sometimes  successful  even  without  operation. 

Should  the  suppurative  process  have  reached  the  abscess  stage 
and  have  destroyed  most  of  the  kidney,  nephrectomy  should  be  done 
if  the  patient's  physical  condition  permits,-  and  providing  prehminary 
examination  has  showm  the  patient  to  possess  another  kidney,  and  this 
to  be  in  fair  condition. 

If  the  pyelonephritis  is  due  to  stricture  of  the  ureter,  stone  in  the 
kidney,  ureteral  fistula,  or  any  similar  condition  that  cannot  be 
corrected  easily,  the  operation  should  be  nephrectomy,  providing 
the  other  kidney  is  healthy  and  in  no  special  danger  of  similar  condi- 
tions arising. 

Bilateral  infection,  if  a  surgical  proposition  at  all,  certainly  calls 
for  nephrotomy  and  drainage.  In  either  monolateral  or  bilateral 
nephrotomy  with  drainage  nephrectomy  on  one  side  may  be  done 
later  if  the  conditions  so  indicate. 

If  the  infection  calHng  for  monolateral  or  bilateral  operation 
should  be  due  to  an  enlarged  prostate,  stricture  of  the  urethra,  or  any 
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condition  promising  a  continued  obstruction  to  the  ureter  drainage, 
the  indication  may  be  to  drain  the  bladder  by  posterior  urethrotomy 
or  suprapubic  cystotomy  until  the  primary  cause  of  trouble  can  be 
corrected. 

The  operation  of  nephrotomy  with  drainage  in  cases  of  pyeloneph- 
ritis is  not  without  its  immediate  dangers.  The  kidney  may  be  so 
large  and  congested  that  it  is  difficult  to  determine  the  presence  of 
pus  foci,  and  while  operating,  one  is  sometimes  tempted  to  alter  the 
diagnosis  to  tumor  of  the  kidney,  and  then  to  proceed  with  nephrec- 
tomy. Nephrectomy  should  never  be  done  without  knowing  the 
condition  of  the  other  kidney,  for  a  large  kidney  of  this  description 
may  be  one  of  compensatory  hypertrophy,  due  to  absence  or  disease 
of  the  other  kidney. 

The  large  size  of  the  kidney  may  make  it  difficult  to  dehver  the 
organ  through  the  lumbar  wound,  and  the  congested  condition  often 
results  in  frightful  hemorrhage  when  making  the  nephrotomy  opening. 
In  exceptional  cases  the  infection  seems  confined  to  one  pole  of  the 
kidney.  This  pole  may  be  excised,  but  in  such  event  no  attempt 
should  be  made  to  close  the  pelvis  or  cut  parenchyma.  The  bleeding 
should  be  controlled  by  twenty-day  catgut  passed  through  the  cut 
edges  of  the  kidney  as  a  square  or  mattress  suture,  on  a  blunt-ended 
round  needle,  and  free  drainage  should  be  instituted  to  the  kidney 
pelvis. 

In  most  cases  the  kidney  should  be  opened  from  end  to  end.  By 
following  a  hne  one  centimeter  posterior  to  the  summit  of  the  convex 
border,  and  by  separating  the  parenchyma  with  a  blunt  instrument, 
a  silver  wire,  or  the  finger-edge,  cutting  from  the  pelvis  outward 
through  the  parenchyma,  a  minimum  of  bleeding  results.  This, 
however,  may  be  excessive,  and  too  persistent  to  be  controlled  by 
packing.  All  active  vessel  ends  should  be  separately  controlled  by 
Ugature  before  instituting  the  drainage.  In  the  friable  condition  of 
the  tissues  of  the  kidney  it  is  usually  impossible  to  make  satisfactory 
free  end  Hgation,  and  one  must  pass  whipped  sutures  superficially 
through  the  tissues  on  two  sides  of  the  vessel  end. 

Pyonephrosis. — The  indications  for  treatment  in  the  case  of  a 
dilated  infected  kidney  pelvis  depend  largely  upon  the  antecedent 
conditions. 

If  the  case  is  monolateral  and  of  long  standing,  and  if  cystoscopy, 
catheterization,  mensuration,  collargol,  x-ray,  and  the  functional 
test  show  practical  destruction  of  the  kidney  parenchyma,  nephrec- 
tomy is  indicated,  providing  the  investigation  shows  one  sufficient 
kidney.  The  surgeon  is  sometimes  called  upon  to  treat  a  case  of 
pyonephrosis  away  from  home,  or  under  circumstances  precluding 
prehminary  examination  of  the  two  kidneys.  Under  such  circum- 
stances nephrotomy  is  the  operation  of  choice.  Nephrectomy  may  be 
done  later,  after  investigation  of  the  renal  function,  or  the  patient 
may  choose  to  bear  the  inconvenience  of  a  renal  fistula.  Should  there 
be  no  ureter  obstruction,  the  fistula  may  heal  and  p3'onephrosis  may 


'-  ■ « 


SURGICAL   INDICATIONS   IN   URINARY   TRACT   DISEASE  707 

again  appear.  The  surgeon  has  now  had  time  for  investigation  of 
the  renal  function,  and  knows  whether  nephrectomy  is  safe. 

A  floating  kidney,  with  hydronephrosis  which  has  recently  become 
infected,  may  have  the  pyonephrosis  cleared,  the  kidney  well  fixed, 
and  comparatively  good  function  restored  by  simple  nephrotomy  and 
drainage.  A  retention  rubber  drain  may  be  utilized  for  frequent 
irrigation  of  the  kidney  pelvis,  and  after  closure  of  the  wound,  kidney 
catheterization  and  irrigation  with  the  silver  solution,  as  for  pyelitis, 
have  resulted  in  a  complete  clearing  of  the  infection. 

In  cases  of  pyonephrosis  due  to  a  removable  obstruction,  such  as 
stone  in  the  ureter,  enlarged  prostate,  or  a  tumor  pressing  on  the 
ureter,  if  preHminary  examination  shows  fair  working  capacity  of  the 
kidney,  rational  therapy  calls  for  removal  of  the  obstruction  and 
subsequent  lavage  treatment. 

Manifestly,  the  lavage  treatment  promises  better  results  in  the 
recently  infected  case  of  hydronephrosis  than  in  a  chronic  pyonephro- 
sis, and  permanent  results  should  not  be  expected  unless  all  obstruc- 
tion to  free  ureter  function  can  be  removed. 

Perirenal  Abscess. — Perirenal  abscess  is  a  surgical  disease,  irre- 
spective of  its  etiology.  The  day  for  expectant  treatment  of  perirenal 
abscess  due  to  traumatic  laceration  of  the  kidney  has  long  since 
passed.  The  local  and  medical  treatment  of  perirenal  inflammation 
or  celluhtis  that  has  not  progressed  to  abscess  formation  is  treated  of 
in  the  preceding  section. 

When  operating  to  drain  a  perirenal  abscess,  the  surgeon  should 
ascertain,  if  possible,  the  exact  point  of  origin,  in  order  to  control  the 
nature  and  extent  of  his  primary  operation,  and  to  enable  him  to  map 
out  the  probable  future  course  of  events. 

A  perirenal  abscess  due  to  traumatic  laceration  of  the  kidney 
substance  or  of  the  ureter  may  call  for  a  nephrectomy.  A  careful 
study  of  the  field  may  lead  to  such  intelHgent  drainage  of  a  ruptured 
ureter  or  kidney  that  the  organ  is  permanently  saved.  Stone  high 
in  the  ureter  or  stone  in  the  kidney  should  be  removed  at  the  primary 
operation  unless  the  patient's  condition  contraindicates.  If  the 
abscess  is  found  to  have  its  origin  in  the  bone,  in  the  pleura,  in  the 
gall-bladder,  intestine,  or  appendix,  the  surgeon  is  equipped  with 
valuable  knowledge  for  further  treatment  of  the  patient. 

TUBERCULOSIS  OF  THE  URINARY  SYSTEM 

Excluding  venereal  infections  and  their  sequela;,  calculus  and 
tuberculosis  are  the  most  frequent  urinary  tract  diseases. 

While  calculus  presents  some  of  the  most  intricate  problems  in 
diagnosis  and  treatment,  the  indications  in  tuberculosis  may  be  said 
to  have  become  fairly  well  estabHshed. 

With  comparatively  few  exceptions,  in  which  the  disease  is  primary 
in  the  genital  organs  of  the  male,  tuberculosis  of  the  urinary  system 
may  be  considered  as  primary  in  the  kidney.  In  90  per  cent,  of  the 
cases  it  is  monolateral  in  origin.     In  a  large  percentage  of  cases  it 
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beromes  bilateral  if  untreated.  In  80  per  cent,  of  the  cases  tubercle 
bacilli  can  be  demonstrated  microscopically,  and  in  most  of  the  remain- 
ing 20  per  cent,  the  guinea-pig  test  is  positive. 

The  indications  are,  therefore,  plain.  Tuberculosis  of  the  kidney 
should  have  an  early  diagnosis  and  an  early  removal  of  the  affected 
kidney. 

This  section  is  not  intended  to  deal  with  problems  of  diagnosis, 
but  inasmuch  as  early  diagnosis  is  of  such  importance  in  the  successful 
treatment  of  this  disease,  a  few  aphorisms,  well  recognized  among 
urologists,  but  not  yet  grasped  by  the  profession  at  large,  may  profit- 
ablv  be  noted. 

Irritable  bladder  is  the  first  and  only  symptom  in  many  cases  of 
tuberculosis  of  the  kidney. 

A  tuberculous  kidney  may  progress  for  months  or  years,  and  even 
become  destroyed,  without  appreciable  signs  or  symptoms  in  the 
kidney  region. 

In  any  supposed  case  of  cystitis  with  pus  in  the  urine,  in  which 
the  symptoms  fail  to  yield  to  cystitis  treatment  within  the  period 
of  one  month,  tuberculosis  should  be  strongly  suspected  and  carefully 
looked  for.  In  an  occasional  case  of  this  description  stone  in  the 
kidney  will  be  revealed. 

In  any  case  with  cystitis  symptoms  and  a  bladder  specimen  of 
urine  showing  pus  or  pus  and  blood,  if  the  cystoscope  shows  a  normal 
bladder,  tuberculosis  of  the  kidney  should  be  looked  for.  If  with 
such  signs  and  sj^mptoms  cystoscopy  reveals  a  shght  blush  of  red  or 
an  edema  of  the  mucosa  about  one  ureteral  orifice,  or  this  meatoscopic 
picture,  together  with  one  or  more  isolated  areas  of  congestion  in  an 
otherwise  normal-looking  bladder,  the  presence  of  a  tuberculous 
kidney  is  strongly  probable. 

Secondary  involvement  of  the  ureter  is  a  common  sequel  in  un- 
treated kidney  tuberculosis.  Any  gross  enlargement  of  the  lower 
end  of  the  ureter  as  palpated  through  the  bowel  or  vagina  should  be 
considered  tuberculosis  until  it  is  proved  by  the  wax-tipped  catheter 
or  the  Rontgen  ray  to  be  the  seat  of  stone.  In  one  case  of  tuber- 
culous ureter  the  author  got  distinct  scratch-marks  on  the  wax-tipped 
catheter.  These  were  probably  due  to  deposits  of  urinary  salts  on 
the  ulcerated  ureteral  mucosa.  Occasionally  gross  enlargement  of 
the  lower  ureter  is  palpated  in  a  case  of  stricture  not  dependent  on 
tuberculosis  or  stone. 

The  use  of  tubercuHn  is  helpful,  but  not  positive,  because  of  a 
possible  tuberculous  lesion  elsewhere  in  the  body. 

The  only  positive  diagnosis  is  the  demonstration  of  tubercle 
bacilli  in  the  urine  by  means  of  the  microscope  or  the  guinea-pig  test, 
but  the  surgeon  of  experience  is  able  to  reach  a  conclusion  justifying 
the  radical  operation  without  actual  demonstration  of  the  bacilli. 

Surgical  Indications. — As  before  stated,  the  indications  are  usually 
simple — early  diagnosis  and  early  removal  of  the  diseased  kidney. 
The  consultant  is  often  tempted  to  grant  the  patient  a  few  months 
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or  years  for  trial  of  climatic  and  medical  treatment.  The  result  of 
experience  is  strongly  against  this  delay,  even  if  the  patient  is  well-to- 
do  and  can  command  the  best  of  hygienic  surroundings. 

If  the  patient  has  a  two-sided  infection  of  equal  degree,  the  climatic 
treatment  should  be  advised.  If,  with  a  bilateral  infection,  one 
kidney  is  gi\^ng  serious  symptoms  and  doing  but  httle  work,  and  the 
other  kidney  is  demonstrated  to  be  the  seat  of  fairly  good  fimction, 
this  best  kidney  is  usually  found  to  increase  its  function  after  the 
removal  of  the  more  diseased  member.  The  use  of  tuberculin  as  a 
therapeutic  measure  in  cases  of  bilateral  renal  infection  and  in  chronic 
tuberculous  cystitis  has  not  given  results  of  sufficient  uniformity  to 
warrant  a  statement  as  to  its  value. 

Experience  is  strongly  against  partial  resection  of  a  tuberculous 
kidney.  If  the  process  is  seen  to  be  coming  from  without  the  kidney, 
as  from  a  tuberculous  process  in  the  bone,  appendix,  or  intestine,  and 
has  involved  but  one  pole  of  the  kidney,  partial  resection  with  free 
drainage  is  indicated. 

In  double  kidney  and  double  ureter,  where  one  can  demonstrate 
one  section  to  be  tuberculous  and  the  other  healthy,  only  the  tuber- 
culous section  should  be  removed. 

In  some  long-standing  cases  the  patient  comes  to  the  surgeon 
with  a  history  of  bladder  symptoms  and  more  or  less  discomfort  in 
the  region  of  one  kidney,  extending  over  a  period  of  months  or  years, 
and  says  that  discomfort  in  the  other  kidney  has  begun  within  a  few 
weeks.  Examination  reveals  thickening  of  both  ureters,  usually  more 
marked  on  the  originally  diseased  side.  The  renal  catheter  may 
easily  pass  through  this  most  diseased  ureter,  while  it  will  pass  with 
difficulty  or  not  at  all  in  the  recently  involved  side.  The  urine  from 
the  originally  diseased  side  may  consist  largely  of  pus  and  detritus, 
and  show  that  kidney  to  have  very  Httle  functional  capacity.  Myri- 
ads of  tubercle  baciUi  may  be  demonstrated  from  this  side. 

If  the  catheter  will  pass  to  the  more  recently  affected  side,  or  if 
the  urine  from  this  side  be  collected  through  the  bladder  while  the 
renal  catheter  remains  in  the  more  diseased  kidney,  the  urine  may  be 
found  turbid,  but  of  much  better  quality  than  from  the  opposite 
side,  and  it  may  contain  a  comparatively  few  or  no  tubercle  bacilli. 

The  author  has  had  four  such  cases  of  apparent  recent  ascending 
involvement  of  the  second  ureter  and  kidney  pelvis.  The  poorer 
kidney  was  removed  in  each  case.  A  vesicovaginal  fistula  was  made 
in  two  of  the  cases,  because  of  the  extreme  involvement  of  the  bladder. 
In  these  two,  and  in  a  third  case  without  vesicovaginal  fistula,  the 
bladder  and  ureter  disease  finally  cleared  up  and  the  kidney  secreted 
normal  urine.  In  the  fourth  case,  operated  less  than  one  year  ago, 
the  patient's  letters  would  indicate  a  progress  of  the  disease  on  the 
remaining  side. 

Treatment  of  the  Tuberculous  Ureter. — If  prehminary  investiga- 
tion or  examination  at  operation  shows  a  thickened  ureter,  this  organ 
should  be  removed. 


7IO 


THE   URINARY   SYSTEM 


Should  the  patient  be  advanced  in  years  or  in  depleted  general 
condition,  or  if  the  removal  of  the  kidney  has  been  a  difhcult  or  pro- 
longed operation,  or  accompanied  by  much  hemorrhage,  conservatism 
does  not  allow  removal  of  the  ureter  at  the  original  operation. 

It  is  rare  that  a  diseased  ureter  causes  serious  after-trouble  demand- 
ing a  second  operation. 

If  the  ureter  is  removed  at  the  first  operation,  it  is  best  to  make  a 
second  incision — either  a  low  McBurney  or  a  low  rectus  muscle 
incision,  keeping  outside  the  peritoneum.  The  ureter  will  best  be 
located  as  it  crosses  the  pelvic  brim,  and  it  is  always  found  adherent 
to  the  peritoneum.  It  is  more  easily  located  if  a  few  quick  jerks  be 
transmitted  to  it  by  an  assistant  tugging  on  a  ligature  previously 
tied  about  its  upper  end,  carried  out  of  the  lumbar  or  kidney  wound, 
and  secured  by  a  clamp.  When  the  ureter  is  densely  adherent  to  the 
iliac  vessels  as  it  crosses  the  pelvic  brim,  it  is  often  difficult  to  free 
from  the  vessel  sheath,  and  particularly  from  the  peritoneum  on  the 
ventral  side.  To  prevent  tearing  the  peritoneum  it  is  often  advisable 
to  incise  the  periureteral  sheath,  and  by  blunt  dissection  to  skin  the 
ureter  out  of  its  sheath. 

While  working  on  the  pelvic  portion  of  the  ureter,  it  is  of  great 
advantage  to  have  the  patient  in  the  high  elevated  pelvis  position. 

In  women  the  writer  has  occasionally  resected  a  portion  of  the 
bladder-wall  and  removed  it  with  the  ureter.  To  do  this  the  uterine 
vessels  are  held  forward  with  a  narrow,  blunt  spatula,  and  the  cone 
of  bladder  is  drawn  up  by  traction  on  the  ureter.  Interrupted  catgut 
sutures  may  be  passed  through  the  bladder-walls  before  resecting  the 
cone,  thus  simplifying  the  closure  of  the  bladder  in  the  necessarily 
deep  operation  wound. 

Whether  the  thickened  ureter  stump  is  tied  and  cut  just  above  the 
uterine  vessels,  or  whether  the  bladder-wall  is  resected  as  above,  one 
leaves  as  drainage  from  one  to  three  finger  drains  of  iodoform  gauze 
wrapped  with  rubber  tissue.  In  either  case  only  catgut  is  used  as 
suture  or  Hgature  material,  and  in  either  case  one  occasionally  gets 
a  temporary  urinary  fistula  after  absorption  of  the  catgut.  A  tuber- 
culous sinus  of  several  months'  duration  is  not  uncommon. 

Should  the  tuberculous  ureter  be  left  in  situ,  its  upper  end  may 
be  elevated  to  the  skin  of  the  lower  end  of  the  kidney  incision  and 
there  sutured.  Through  this  ureteral  sinus  a  tuberculous  bladder  may 
be  conveniently  treated,  the  antiseptic  solution  being  beneficial  to 
the  ureter  at  the  same  time.  Should  the  ureter  be  too  thickened 
and  adherent  to  be  brought  to  the  skin  surface,  drainage  is  instituted 
and  a  tuberculous  sinus  forms  from  the  upper  end  of  the  ureter  to  the 
skin.  This  may  hkewise  be  used  as  an  irrigation  tract  in  treating 
the  bladder.  Such  a  sinus  usually  remains  patent  for  a  few  months, 
and  it  may  persist  for  two  or  three  years,  at  times  closing  at  the  sur- 
face, only  to  open  again  within  a  few  days  or  weeks.  It  rarely  causes 
more  local  trouble  than  the  inconvenience  of  dressing  the  lumbar 
wound. 
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The  effect  on  the  bladder  symptoms  of  leaving  a  tuberculous 
ureter  is  of  far  more  importance.  The  ureter  has  been  seen  to  undergo 
peristaltic  waves  at  a  long  period  after  removal  of  the  kidney,  and 
the  author's  experience  leads  to  the  belief  that  the  tuberculous  ureter 
may,  by  its  peristaltic  activity,  aggravate  the  serious  bladder  symp- 
toms for  a  long  time.  Accurate  conclusions  on  this  point  cannot  be 
drawn,  for  one  often  sees  serious  bladder  symptoms  persist  for  from 
one  to  three  years  after  the  entire  ureter  has  been  removed,  and  even 
in  cases  where  the  only  visible  focus  of  disease  is  in  the  vertex  of  the 
bladder. 

Treatment  of  the  Tuberculous  Bladder. — At  one  time  in  the 
author's  experience  he  expressed  serious  doubt  as  to  whether  a  tuber- 
culous lesion  in  the  bladder  could  be  cured  by  other  method  than 
resection.*  Since  then  his  own  experience  and  that  of  others  has 
shown  that,  with  time  and  patience,  practically  every  case  of  tuber- 
culous cystitis  will  result  favorably  after  the  removal  of  the  tuber- 
culous kidney.  This  statement  applies  to  those  patients  who  have 
no  other  active  focus  of  tuberculosis.  When  the  patient  has  to 
combat  with  other  foci  of  tuberculosis,  the  bladder  lesion  is  extremely 
slow  in  reacting  to  treatment. 

Bladder  ulcers  at  a  distance  from  the  tuberculous  ureter  should 
not  be  resected  at  the  time  of  the  nephro-ureterectomy,  for  they  are 
often  of  a  non-specific  character,  and  quickly  heal  spontaneously 
after  removal  of  the  kidney. 

The  surgeon  is  occasionally  surprised,  after  nephrectomy,  at  the 
early  cessation  of  symptoms  and  rapid  heahng  of  the  bladder,  even 
'when  the  ureter  is  thickened  and  the  bladder  mucosa  shows  inflamma- 
tion about  the  ureteral  orifice.  We  know,  from  microscopic  studies, 
that  a  tuberculous  kidney  may  be  associated  with  a  non-tuberculous 
thickening  of  the  ureter  and  inflammation  of  the  ureterovesical 
region.  It  is  probable  that  most,  if  not  all,  of  the  rapidly  healing 
cases  of  apparent  tuberculous  ureter  and  bladder  belong  to  this 
group.  It  is  likewise  probable  that  most  cases  of  tuberculous  ureter- 
itis and  cystitis  will  heal  spontaneously  after  removal  of  the  tuber- 
culous kidney,  providing  the  patient  has  no  other  active  focus  of 
tuberculosis,  and  granting  that  he  can  command  conditions  favorable 
to  general  good  health.  It  is  certain,  however,  that  the  recovery 
of  tuberculous  cystitis  may  be  hastened  by  appropriate  local  treat- 
ment. 

The  silver  salts,  so  useful  in  most  cases  of  cystitis,  are  generally 
recognized  as  harmful  in  tuberculous  cystitis.  Oil  emulsions  of 
iodoform  have  been  used,  with  apparent  success.  Lactic  acid  has 
been  used  with  good  effect  (Witzack),  but  its  use  as  an  instillation  is 
said  to  be  extremely  painful.  Rovsing  recommends  carbolic  acid  in 
6  per  cent,  solution,  50  c.c.  being  left  in  the  bladder  for  three  or  four 
minutes.     Gomenol  oil,  a  distillate  from  the  leaves  of  a  species  of 

*See  Hunner,  "Surgery  of  Urinary  Tuberculosis  in  Women,"  American  Medicine, 
1904,  vol.  vii,  p.  701. 
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Melaleuca  viridiflora,  compounded  in  various  strengths  with  pure 
olive  oil,  has  recently  been  highly  lauded  in  Europe  and  America, 
and  it  seems  to  have  specific  action  on  the  tuberculous  process. 

The  writer  prefers  the  use  of  instillations  of  bichlorid  of  mercury. 
Some  of  the  European  urologists  recommend  its  use  in  the  stronger 
solutions  at  first,  beginning  with  the  i :  2000  solution  and  using  morphin 
for  the  control  of  pain.  As  the  process  improves  the  strength  of  the 
instillations  is  lowered. 

There  is  no  question  but  that  these  very  strong  solutions  are 
beneficial,  but  one  rarely  finds  an  American  patient  with  the  hardi- 
hood to  submit  to  a  second  treatment  with  bichlorid  of  such  strength. 
Two  of  the  author's  patients  have  received  an  instillation  of  i :  1000 
bichlorid  of  mercury  by  mistake,  with  a  resulting  hemorrhagic  cystitis 
necessitating  several  days  in  bed  and  the  frequent  use  of  opium. 
The  ultimate  reaction  was  one  of  great  improvement  in  the  tuber- 
culous bladder,  but  each  patient  was  quite  content  to  travel  a  slower 
road  with  the  weaker  solutions. 

The  author  prefers  beginning  with  a  i :  10,000  solution  of  the 
bichlorid  of  mercury,  and  if  this  is  well  borne,  rapidly  to  increase  the 
strength  to  i :  5000.  Very  few  patients  will  tolerate  a  stronger  solu- 
tion. About  one  ounce  is  given  twice  a  week,  and  the  patient  is 
asked  to  retain  the  solution  as  long  as  possible  before  voiding. 

In  some  extremely  sensitive  bladders  the  treatment  has  to  be 
carried  on  for  some  weeks  with  a  solution  of  i :  100,000  or  even  weaker 
before  the  patient  can  tolerate  increasing  strengths. 

Gomenol  oil  in  20  per  cent,  strength  is  a  most  grateful  instillation 
to  these  sufferers,  but  the  author  has  not  had  sufiicient  experience  to' 
warrant  a  comparison  of  its  curative  value  with  that  of  the  mercury. 
Used  as  a  daily  instillation  of  from  15  to  30  c.c,  its  symptomatic 
results  are  praised  by  m.ost  patients. 

In  the  cases  of  tuberculous  bladder  showing  general  ulceration 
or  inflammation  and  a  marked  degree  of  contraction,  the  author 
prefers  placing  the  bladder  at  rest  by  making  a  fistula.  This  is  a 
simpler  proposition  in  women  than  in  men,  because  a  vesicovaginal 
fistula  can  be  made.  After  making  the  fistula,  regular  biweekly 
instillations  of  the  bichlorid  solution  are  given,  and  the  patient  takes 
whatever  posture  experience  teaches  is  most  favorable  for  the  reten- 
tion of  fluid  in  the  bladder. 

It  has  not  been  necessary  to  continue  a  fistula  longer  than  one 
year.  While  the  bladder  may  still  show  inflammatory  areas,  it  is 
sufficiently  improved  to  warrant  its  closure  and  the  continuance  of 
the  instillation  treatment  under  the  more  normal  conditions. 

These  artificial  vesicovaginal  fistulas  are  easily  closed  without 
giving  a  general  anesthetic.  A  hypodermatic  injection  of  morphin, 
■^  or  |-  grain,  is  given,  and  i  per  cent,  cocain  solution  is  injected  about 
the  fistula  edge.  The  rim  of  the  fistula  is  excised,  leaving  fresh  edges 
on  both  bladder  and  vaginal  mucosa.  Through-and-through  sutures 
of  pure  silver  wire,  fme  enough  to  tie  easily,  "are  set  close  enough  so 
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that  the  fistula  does  not  leak  when  the  bladder  is  overdistended  with 
salt  solution  at  the  close  of  the  operation.  These  sutures  are  removed 
on  about  the  tenth  day.  After  closure  of  the  fistula  the  patient  is 
allowed  to  be  about,  leading  a  normal  fife  from  the  moment  of  opera- 
tion. 

SURGICAL  ASPECTS  OF  CHRONIC  CYSTITIS 

Acute  cystitis  has  been  considered  in  the  section  on  the  Medical 
Aspects  of  Urinary  Tract  Disease. 

It  must  be  remembered  that  many  patients  suffering  with  the 
most  severe  symptoms  of  chronic  cystitis  have  no  cystitis  at  all. 
One  important  class,  the  tuberculous  kidney  cases,  often  presents 
all  the  classic  symptoms  of  chronic  cystitis,  viz.,  urgency  of  urina- 
tion, pyuria,  and  pain;  but  the  cystoscope  may  show  a  perfectly  nor- 
mal bladder  mucosa,  or  simply  a  slight  puffiness  or  redness  about 
one  ureter  orifice.  In  a  second  important  class,  the  post-gonorrheal 
cases,  the  symptoms  of  urgency,  frequency,  and  pain  may  be  marked, 
while  the  urine  is  normal  or  contains  an  excess  of  mucin  and  epithelial 
cells,  and  the  cystoscope  shows  trigonitis  and  urethritis. 

Many  of  the  so-called  "neuroses"  of  the  bladder  belong  to  the 
old  gonorrheal  trigonitis  and  urethritis  group,  and  become  surgical 
only  in  the  treatment  of  these  chronic  conditions.  Many  others 
belong  to  the  chronic  urethritis  group,  due  to  toxins  from  chronic 
tonsillitis,  and  extirpation  of  the  tonsils  stops  the  bladder  "neurosis." 

Surgically  speaking,  chronic  cystitis  cases  fall  into  two  groups, 
if  we  rule  out  tuberculous  cystitis,  treated  of  in  the  previous  section, 
and  some  of  the  very  rare  diseases,  such  as  syphilis  of  the  bladder  and 
cystitis  Bilharzii. 

The  first  group  comprises  those  cases  which,  so  far  as  we  can  see, 
depend  simply  upon  an  infection  of  the  urine  and  bladder  walls,  and 
these  rarely  require  radical  surgical  treatment.  Free  ingestion  of  water, 
antiseptics  by  mouth,  and  antiseptic  irrigations  or  instillations  will 
usually  control  these  cases.  In  some  obstinate  cases  of  chronic  ulcer 
more  radical  measures  are  necessary,  such  as  curetage  or  application 
to  the  ulcer  of  strong  caustics.  Silver  nitrate  solution,  in  lo  or  20 
per  cent,  strengths,  lunar  caustic,  or  pure  carbolic  may  be  used,  and 
when  these  fail,  the  use  of  the  actual  cautery  is  sometimes  successful. 

In  some  of  the  most  obstinate  cases,  particularly  in  those  with 
deposits  of  urinary  salts  over  the  surface  of  the  ragged  ulcer,  it  becomes 
necessary  to  institute  drainage  by  cystostomy,  and  the  healing  is 
hastened  by  the  use  of  a  continuous  irrigation.*  In  women  a  vesico- 
vaginal fistula  may  be  made  under  local  anesthesia,  and  closed  under 
the  same  anesthetic  measures.  (See  Treatment  of  Tuberculous 
Cystitis.) 

The  second  group  comprises  those  cases  in  which  the  cystitis  is 
dependent  upon  some  remote  cause,  such  as  a  foreign  body  or  a 

*  See  Hunner:  "The  Tub-bath  Treatment  of  Cystitis,"  Jour.  Amer.  Med.  Assoc, 
1907,  xhx,  2066. 
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mechanic  obstruction  which  has  to  be  removed  surgically  before  the 
cystitis  will  yield  to  the  simpler  forms  of  treatment. 

Congenital  loculate  or  sacculated  bladder  and  sacculated  bladder 
due  to  spinal  cord  disease  belong  to  this  class;  and  when  an  infection 
leads  to  stone  formation  in  the  loculi,  the  stones,  if  small,  may  be 
displaced  and  removed  by  use  of  the  operating  cystoscope,  or  by 
combining  Htholapaxy,  and  the  ulcerated  pocket  may  be  treated  by 
local  apphcation  through  the  cystoscope.  If  the  diverticulum  be 
large  and  deep,  its  operative  removal  may  be  indicated.  The  prog- 
nosis in  the  spinal  cord  cases  is  bad,  and  the  more  radical  measures 
are  contraindicated. 

In  chronic  cystitis  due  to  bladder  tumor,  stone,  or  other  foreign 
body,  or  to  stone  developing  about  a  ligature  following  a  former 
operation,  the  indications  for  surgical  treatment  are  plain. 

In  the  cases  due  to  mechanic  obstruction,  such  as  stricture  of  the 
urethra  in  either  sex,  enlarged  prostate  in  the  male,  or  to  cystocele 
in  the  female,  the  original  cause  must  be  treated  or  removed,  or  if 
this  be  impossible,  cystostomy  may  be  indicated  as  a  temporary  or 
permanent  measure. 

Infiltrating  carcinoma  sometimes  resembles  chronic  ulcer;  there- 
fore, when  a  chronic  ulcer  fails  to  yield  to  systematic  treatment,  a 
small  section  of  the  base  should  be  removed  by  the  alligator  scissors 
or  curet,  and  submitted  for  microscopic  diagnosis.  The  curet  should 
never  be  used  immediately  about  the  ureteral  orifices  because  of  the 
danger  of  ascending  kidney  infection. 

URINARY  CALCULUS 

General  Considerations. — Evidence  of  stone  in  one  portion  of  the 
urinary  tract  calls  for  a  complete  investigation  before  treatment 
is  begun. 

Stone  in  the  ureter  or  bladder  suggests  at  once  the  possibility 
of  the  kidney  as  the  original  source  and  the  further  possibility  of 
more  stones  in  the  kidney.  Stone  in  the  kidney  is  bilateral  in  a 
large  percentage  of  cases — in  27  per  cent.  (Israel);  in  50  per  cent. 
(Legueu) . 

Stone  in  the  kidney  or  ureter  may  have  all  the  symptoms  referred 
to  the  bladder  or  urethra.  Stone  in  the  ureter  frequently  causes  only 
kidney  symptoms. 

With  these  facts  in  mind,  we  are  not  justified  in  operating  for 
stone  without  learning  all  we  can  by  means  of  urine  examination, 
cystoscopy,  renal  and  ureteral  catheterization  with  the  waxed  bougie, 
mensuration  of  the  pelvic  capacity,  x-ray  examination  with  and  with- 
out the  10  per  cent,  collargol  injection  (Braasch),  bacteria  cultures, 
and  estimation  of  the  total  functional  value  of  the  two  kidneys  and  of 
each  kidney  separately. 

In  the  occasional  case  we  are  forced  to  operate  promptly  without 
full  preliminary  investigation,  because  of  uremic  or  other  threatening 
symptoms.     In  the  case  of  acute  blocking  of  the  ureter  by  a  stone 
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threatening  the  vitaHty  of  the  kidney,  an  a*-ray  to  locate  the  stone  or 
stones  is  followed  by  prompt  operation. 

While  the  indications  in  favor  of  operation  are  usually  fairly  clear 
whenever  stone  is  present  in  the  urinary  system,  yet  there  are  many 
circumstances  calhng  for  the  keenest  judgment.  In  patients  of 
advanced  age  we  have  the  lack  of  recuperative  power,  post-operative 
pneumonia,  and  other  dangers  to  consider,  and  should  remember  that 
a  "successful  operation,"  followed  in  a  few  days  by  death,  generally 
brings  discredit  upon  surgery,  and  often  prevents  other  sufferers  who 
present  good  surgical  risks  from  seeking  much-needed  relief. 

When  both  sides  are  affected  with  stone,  either  in  the  kidney  or 
ureter,  and  both  show  some  functional  capacity,  it  is  generally  best 
to  operate  on  the  best  side  first,  and  give  this  kidney  time  for  recovery, 
because  the  condition  found  on  the  poorer  side  may  demand  complete 
removal.  It  is  a  fairly  well-established  observation  that  the  removal 
of  a  badly  suppurating  stone  or  tuberculous  kidney  results  in  a  better 
total  function,  although  this  bad  kidney  may  have  possessed  some 
functional  capacity.  If  a  badly  diseased  stone  kidney  has  called  for 
prompt  removal  and  the  other  kidney  is  found  to  contain  a  stone  not 
causing  symptoms,  we  have  a  dehcate  problem  for  solution.  The 
patient's  age  will  be  a  weighty  factor  in  our  decision.  Fortunately, 
we  can  study  the  functional  capacity  of  such  a  kidney  without  dis- 
turbing it  with  the  renal  catheter.  If,  after  months  of  observation, 
the  capacity  is  found  to  be  deteriorating,  we  advise  operation.  If 
blood,  pus,  or  casts  show  that  the  stone  is  injuring  the  kidney,  we 
operate.  If  the  Rontgen  ray  shows  a  large  stone,  we  are  confronted 
with  the  probability  of  a  serious  operation,  and,  on  the  other  hand, 
with  the  certainty  of  kidney  destruction  if  operation  is  withheld. 
If  the  Rontgen  ray  with  collargol  injection  of  the  pelvis  shows  a  small 
stone,  probably  located  in  the  pelvis,  we  have  the  prospect  of  a  pye- 
lolithotomy,  which  should  do  the  kidney  very  little  or  no  injury. 

Stone  in  the  Kidney. — The  ideal  treatment  for  stone  in  the  kidney 
is  incision,  either  through  the  pelvis  or  cortex,  removal  of  the  stone, 
closure  of  the  kidney  incision,  and  closure  of  the  lumbar  wound  w^ith 
one  or  two  gauze-rubber  finger  drains  down  to  the  kidney,  to  be  left 
twenty-four  hours.  With  a  thin  patient  and  small,  non-adherent 
kidney,  it  is  generally  easy  to  shp  the  kidney  out  of  the  wound,  and 
thus  simpHfy  the  operation.  The  ureter  should  be  freed  first  and 
hghtly  tied,  to  prevent  stones  from  slipping  down.  Leave  the  ligature 
long  and  secured  by  a  clamp  outside  of  the  wound,  as  a  reminder  at 
the  end  of  the  operation.  Free  unbranched  stones,  single  or  multiple, 
in  the  kidney  pelvis  are  usually  easily  removed  through  an  incision 
in  the  posterior  wall  of  the  pelvis.  The  pelvis  is  closed  by  fine  catgut 
suture  and  reinforced  by  drawing  some  of  the  perirenal  fat  over  the 
suture  hne  with  interrupted  catgut  suture.  Pelvis  and  ureter  wounds 
heal  quickly  without  suture  if  there  be  no  obstruction  lower  in  the 
urinary  tract.  Temporary  drainage  should  be  left,  whether  suture 
is  used  or  not. 
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For  dendritic  stone  free  incision  through  the  cortex  offers  more 
certain  exposure  of  all  calices,  and  better  opportunity  of  finding 
possible  loose  particles  of  stone.  This  incision  should  follow  the  line 
of  meeting  of  the  posterior  and  anterior  arterial  trees,  which  is  usually 
one  centimeter  or  less  posterior  to  the  midline  of  the  kidney  convexity. 
The  first  opening  to  the  pelvis  should  be  made  with  blunt  forceps, 
and  the  remainder  of  the  incision  made  from  the  pelvis  outward  with 
a  blunt-edged  curved  knife,  a  curved  liver  needle,  or  a  silver  wire. 

Small  stones  in  the  extreme  calices  or  in  the  kidney  substance 
are  sometimes  difficult  to  locate  by  palpation  or  by  needling,  and  if 
the  difiiculties  call  for  careful  palpation,  such  impedimenta  as  rubber 
gloves  should  be  removed. 

If  the  preUminary  investigation  has  shown  that  the  affected  kidney 
is  doing  but  little  work  and  the  other  kidney  is  normal,  and  particularly 
if  the  stone  kidney  be  infected  or  badly  degenerated,  conservative 
surgery  calls  for  its  removal.  The  question  of  primary  removal  will 
hkewise  depend  upon  the  patient's  age  and  general  condition.  The 
writer  has  had  two  patients  with  stone  and  fibrosis  confined  to  the 
lower  half  of  the  kidney,  the  upper  half  appearing  normal.  A  V- 
shaped  resection  of  the  affected  portion  and  smooth  closure  of  the 
pelvis  and  cortex  by  interrupted  catgut  sutures  resulted  in  prompt 
recovery  and  continued  health. 

Stone  in  the  ureter  is  located  within  six  centimeters  of  the  bladder 
in  over  50  per  cent,  of  the  cases.*  In  20  per  cent,  of  cases  the  stone  is 
within  six  centimeters  of  the  kidney,  and  in  14  per  cent,  at  or  near 
the  pelvic  brim. 

Stone  in  the  ureter  is  not  infrequently  passed  spontaneously 
after  renal  catheterization.  This  is  made  more  probable  by  the 
injection  of  oil.  Now  that  we  have  improved  catheters  for  gradual 
dilatation  of  the  ureter,  we  will  undoubtedly  induce  more  stones  to 
pass  after  dilatation  and  oil  injection. 

Stone  impacted  in  the  lower  end  of  the  ureter  and  presenting  in 
the  bladder  can  often  be  dislodged  and  removed  through  the  cysto- 
scope.  If  too  large  or  too  impacted  for  removal  through  the  cysto- 
scope,  stone  in  the  bladder  portion  of  the  ureter  in  men  should  be 
removed  through  a  suprapubic  cystostomy  opening.  From  within 
the  bladder  the  ureteral  orifice  can  be  stretched  or  incised  sufficiently 
to  allow  delivery  of  the  stone. 

In  women  stones  low  in  the  ureter  can  be  removed  through  the 
vagina.  The  writer  first  passes  a  small  renal  catheter,  to  act  as  a 
guide  for  the  ureteral  incision.  After  the  vaginal  vault  is  incised 
and  the  ureter  located,  a  blunt  hook  or  blunt  needle  carrying  a  trac- 
tion suture  is  passed  around  the  ureter  with  its  contained  catheter, 
and  the  ureter  is  easily  drawn  into  the  vaginal  incision  for  the  further 
work  of  lithotomy. 

Stone  low  in  the  ureter  in  men,  and  stone  in  women  just  too  high 
for  vaginal  removal,  may  best  be  reached  through  a  low  McBurney 

*  Schenk,  Johns  Hopkins  Hospital  Reports,  vol.  x. 
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or  rectus  muscle  incision,  keeping  outside  the  peritoneum.  Stone 
at  or  near  the  pelvic  brim  is  easily  reached  by  a  McBurney  incision, 
made  directly  over  the  stone,  and  avoiding  a  peritoneal  opening. 
Ureter  stone  between  the  pelvic  brim  and  the  kidney,  unless  immedi- 
ately below  the  pehds,  is  reached  more  easily  by  the  flank  incision, 
with  the  patient  in  a  dorsal  or  slightly  lateral  position,  than  through 
a  lumbar  incision  vnih  the  prone  position,  as  for  stone  in  the  kidney. 
A  small  renal  catheter  passed  to  the  kidney  and  left  during  the  oper- 
ation is  a  great  aid  in  locating  the  ureter  in  any  stone  operation. 
Should  a  catheter  not  pass,  the  ureter  may  be  darkly  stained  and 
more  easily  located  by  giving  the  patient  methylene-blue  twenty- 
four  hours  before  operation. 

Some  surgeons  advocate  the  transperitoneal  operation  for  ureteral 
stone.  This  adds  to  the  dangers  of  peritonitis,  particularly  if  the 
urine  be  infected.  If  one  wishes  to  remove  a  diseased  appendix  or 
do  other  intraperitoneal  work  through  the  original  abdominal  wall 
incision,  this  can  be  done  by  incising  the  peritoneum  after  the  work 
for  the  ureteral  stone  has  been  finished  extraperitoneally. 

After  the  removal  of 'ureteral  stone,  dilators  should  be  passed 
into  the  ureter  above  and  below  the  site  of  the  stone,  to  overcome 
the  stricture  tendency  so  often  present  about  a  stone. 

The  incision  in  the  ureter  wall  may  be  closed  by  superficial  inter- 
rupted sutures  of  fine  catgut  loosely  tied,  or  the  incision  may  be 
allowed  to  close  without  suture,  which  it  usually  does  very  quickly. 
In  either  case  temporary  drainage  to  the  ureter  is  indicated. 

Stone  in  the  bladder  may  be  removed  by  one  of  several  methods. 
If  the  stone  is  small,  it  may  be  passed  spontaneously  after  dilatation 
of  the  urethra  and  injection  of  oil.  It  may  be  grasped  by  the  alhgator 
forceps  and  removed  through  the  cystoscope,  or  if  slightly  too  large 
for  extraction  through  the  instrument,  it  may  be  grasped,  drawn  up 
against  the  cystoscope,  and  dragged  through  the  urethra  as  the 
instrument  is  withdrawn  from  the  bladder.  A  bladder  stone  too  large 
for  the  foregoing  may  first  be  crushed  and  the  particles  then  washed 
or  drawn  from  the  bladder  with  the  Bigelow  aspirator. 

Considerable  controversy  exists  over  the  relative  merits  of  remov- 
ing stone  from  the  bladder  by  crushing  and  aspiration  or  by  a  cutting 
operation.  The  average  case  of  calculus  can  undoubtedly  be  restored 
to  health  more  rapidly  by  the  crushing  operation  in  the  hands  of  an 
expert.  In  the  hands  of  a  surgeon  without  special  abihty  as  a  cystos- 
copist,  the  patient  is  safer  with  a  cutting  operation. 

Certain  cases  demand  the  cutting  operation.  Vesical  calculus 
is  not  an  uncomm^on  urinary  tract  disease  in  children.  The  relatively 
high  position  of  the  bladder  in  children  makes  the  extraperitoneal 
cystostomy  an  easy  operation.  The  bladder  should  first  be  distended 
with  air  or  fluid.  In  many  cases  of  calculus  the  bladder  is  infected, 
ulcerated,  and  contracted,  and  this  condition  can  be  treated  much 
more  effectively  by  a  cystostomy  opening  and  frequent  or  constant 
irrigation  of  the  bladder  until  the  mucosa  is  healed.     In  v/omen  with 
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capacious  vaginas  the  removal  of  a  stone  and  the  subsequent  irriga- 
tions through  the  vesicovaginal  opening  are  comparatively  simple 
procedures. 

A  stone  so  large  that  cystoscopy  or  the  use  of  the  lithotrite  is 
difficult  calls  for  a  cutting  operation.  A  stone  may  be  partially 
pocketed,  so  the  lithotrite  can  reach  but  the  superficial  portion  of 
the  stone.  Multiple  stones  in  an  infected  loculate  bladder  demand  a 
thorough  examination,  such  as  can  be  made  only  through  a  cystostomy 
opening,  and  the  bladder  is  best  treated  by  the  open  method  until  the 
mucosa  is  healed. 

TUMORS  OF  THE  URINARY  TRACT 

.  Tumors  of  the  Kidney. — It  must  not  be  forgotten  that  renal  tumors 
may  proceed  to  a  stage  beyond  surgical  reUef  without  other  symptoms 
than  hemorrhage.  Indeed,  this  sign  may  also  be  wanting  until  the 
tumor  is  beyond  removal.  A  com_paratively  small  tumor  may  so 
increase  the  v/eight  of  the  kidney  as  to  cause  a  prolapse  and  a  feehng 
of  weight  or  stiffness  in  the  loin. 

Usually,  tumor  is  accompanied  by  blood  in  the  urine,  pain,  and 
palpable  tumor,  and  the  malignant  varieties  may  be  accompanied  by 
fever  and  cachexia,  especially  if  infected. 

All  these  signs  and  symptom.s  may  be  present  in  renal  calculus, 
tuberculosis,  pyonephrosis,  and  other  forms  of  renal  suppuration, 
so  it  is  evident  that  the  surgeon  must  often  arrive  at  his  diagnosis  of 
renal  tumor  by  a  process  of  exclusion. 

An  x-ray  picture  of  a  collargol  injection  of  the  pelvis,  lea\'ing 
the  ureteral  catheter  in  position,  is  of  considerable  diagnostic  value 
in  showing  the  relationship  between  the  upper  ureter,  pelvis,  and 
tumor  mass.  This,  however,  does  not  exclude  a  non-renal  tumor 
which  happens  to  He  in  Hne  with  the  kidney  pelvis.  A  renal  tumor 
sometimes  extends  into  the  pelvis  and  for  some  distance  down  the 
ureter,  and  in  such  a  case  the  collargol  picture  -of  the  greatly  dilated 
pelvis  and  ureter  might  be  mistaken  for  hydronephrosis  or  pyoneph- 
rosis due  to  obstructed  ureter.  Mensuration  of  the  pelvis  in  such  a 
case  would  help  in  the  correct  interpretation  of  the  x-ray  picture. 

A  positive  diagnosis  is  possible  only  by  exploratory  incision,  and 
one  must  bear  in  mind  that  even  by  this  means  a  small  renal  tumor 
causing  hematuria  may  be  overlooked. 

A  rapidly  growing  fixed  renal  tumor  in  childhood  is  most  likely 
to  be  sarcoma,  although  h^-pernephroma  and  congenital  polycystic 
kidney  must  be  considered  in  the  diagnosis. 

Hematuria  and  rapidly  developing  cachexia  are  most  likely  to 
occur  with  sarcoma.  Metastases  are  more  frequent  with  sarcoma, 
although  often  present  with  hypernephroma.  Bilateral  involvement 
suggests  congenital  cystic  kidney.  Operation  is  contraindicated  if 
metastases  are  found.  If  the  child  is  in  poor  general  condition,  oper- 
ation is  contraindicated,  because  children  are  poor  surgical  risks 
under  the  best  of  conditions. 
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In  the  adult  hypernephroma  is  by  far  the  most  frequent  kidney 
tumor,  although  sarcoma  occurs  with  sufficient  frequency  to  be  con- 
sidered, particularly  if  the  tumor  be  of  rapid  development  and  accom- 
panied with  hemorrhage,  metastases,  and  cachexia. 

Carcinoma  and  malignant  adenoma  are  much  more  rare,  and 
usually  of  slower  development  and  smaller  size  than  the  hyperneph- 
roma or  sarcoma. 

Hypernephroma  may  exist  for  years  as  a  small  tumor  with  few  or 
no  symptoms,  and  then  suddenly  take  on  mahgnant  activities.  The 
same  may  be  said  of  adenoma.  Carcinoma  of  the  kidney  rarely 
forms  a  large  tumor,  and  usually  spreads  by  direct  infiltration,  although 
glandular  metastases  may  occur.  Tumor  of  the  kidney  developing 
after  operation  for  carcinoma  elsewhere  is  hkely  to  be  carcinoma. 

While  the  removal  of  mahgnant  disease  of  the  kidney  does  not 
form  an  encouraging  chapter  in  surgery,  future  results  should  show 
great  improvement  because  of  early  diagnosis.  The  surgeon  is  often 
prompted  to  take  great  risks  in  cases  of  little  promise  because  of  the 
pain  or  hemorrhage.  Great  risks  are  justifiable  because  one  cannot 
be  certain  of  the  character  of  the  tumor  without  operation,  and 
surprising  results  in  the  restoration  of  health  and  prolongation  of 
life  are  sometimes  obtained  even  in  cases  that  show  extension  of  the 
growth  to  other  tissues  at  the  time  of  operation. 

Questions  of  surgical  technic  need  not  be  discussed  at  length  in 
this  section.  The  author  prefers  the  lumbar  extraperitoneal  oper- 
ation wherever  possible.  The  patient  should  be  well  flexed  in  the 
lateral  position,  so  that,  if  necessary,  the  incision  can  be  carried  well 
forward  and  a  combined  extraperitoneal  and  intraperitoneal  attack 
made. 

In  suspected  congenital  cystic  kidney,  even  if  the  opposite  kidney 
shows  good  function,  the  abdominal  route  is  chosen,  in  order  thor- 
oughly to  explore  the  other  kidney.  Should  the  better  kidney  show  a 
cystic  condition,  the  abdominal  wound  is  closed  and  a  small  lumbar 
wound  made  for  nephrotomy  and  drainage  on  the  side  presenting 
symptoms. 

In  case  a  hypernephroma  shows  extensions  of  growth  into  the 
ureter  or  into  the  veins,  these  extensions  should  be  removed  wdth 
the  tumor.  The  arteries  are  secured  and  cut,  the  ureter  tied  and 
cut  below  the  growth,  and  the  vein  has  a  purse-string  ligature  care- 
fully passed  in  its  outer  walls;  and,  as  the  vein  is  cut  with  a  knife 
at  a  point  between  the  kidney  and  the  purse-string,  the  kidney  is 
removed,  at  the  same  time  drawing  the  extended  growth  out  of  the 
vein  and  closing  with  the  purse-string  ligature. 

Perirenal  Tumors. — These  are  rare,  but  should  always  be  borne 
in  mind  in  making  a  diagnosis  of  a  tumor  in  the  loin,  with  which  signs 
and  symptoms  of  urinary  tract  disease  are  absent. 

Lipoma  is  the  most  common  perirenal  tumor,  and  it  may  present 
as  a  solid  or  cystic  feeling  mass  in  the  loin,  or  it  may  grow  to  encroach 
on  nearly  every  portion  of  the  abdomen. 
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Fibroma,  myxoma,  cysts  of  the  adrenal,  and  cysts  of  the  renal 
wails  developing  outwarcj  are  all  found  in  this  region.  Sarcoma, 
carcinoma,  and  hypernephroma  of  the  perirenal  space  are  usually 
primary  in  the  kidney,  adrenal  gland,  or  Uver. 

In  removing  any  perirenal  tumor,  one  should  be  chiefly  concerned 
against  injury  of  the  blood-vessels  of  surrounding  organs,  particularly 
of  the  colon. 

Tumors  of  the  Bladder. — In  deahng  with  a  growth  in  the  bladder 
the  method  of  attack  varies  with  the  conditions  in  the  individual 
case.  If  the  growth  be  a  simple  polypus,  myoma,  fibroma,  or  fibro- 
papilloma,  and  not  too  large  to  deliver  through  the  urethra,  it  may 
be  removed  by  means  of  the  snare  and  cautery.  In  the  female  large 
growths  may  be  removed  through  a  vesicovaginal  opening  if  the 
vagina  has  been  dilated  by  child-bearing.  In  case  of  doubt  as  to  the 
route  of  attack  in  these  benign  growths,  it  is  best  to  use  the  supra- 
pubic route,  and,  by  first  distending  the  bladder  with  an  antiseptic 
solution  to  displace  the  peritoneum  upward,  operation  can  usually 
be  done  extraperitoneally. 

Villous  papillomata,  if  attached  by  a  pedicle,  and  the  sessile 
variety,  if  small,  may  be  removed  through  the  cystoscope,  by  use  of 
the  cautery,  or  by  the  scissors  or  snare.  In  every  case  the  base  should 
be  well  cauterized  and  the  tissues  carefully  examined  for  evidence  of 
malignancy.  Large  sessile  growths  should  be  removed  by  the  supra- 
pubic route,  taking  in  the  subjacent  bladder-wall  at  least  down  to 
the  serosa.  After  removal  of  the  tumor  the  base  should  be  carefully 
cauterized,  and  if  suture  is  necessary,  fine  twenty-day  catgut  tied 
inside  the  bladder  is  sufficient,  unless  the  peritoneum  has  been  opened, 
in  which  case  the  serosa  should  be  reinforced  with  fine  silk  or  linen. 
Enough  experience  is  now  at  hand  in  the  work  of  Keyes  and  others 
to  warrant  the  belief  that  the  fulguration  method,  with  the  use  of  the 
high-frequency  current,  will  take  the  place  of  other  operative  measures 
in  treating  all  papillomatous  tumors  of  the  bladder. 

It  seems  almost  trite  to  say  that  no  operation  should  be  done  for 
papillomatous  tumor  of  the  bladder,  or  for  any  tumor  that  might  be 
mahgnant,  without  first  making  a  careful  cystoscopic  study  and 
charting  every  tumor,  particularly  with  reference  to  the  ureter  orifices. 

After  removal  of  papillomatous  growths  the  patient  should  be 
kept  under  observation  for  possible  recurrences.  Careful  microscopic 
examination  should  be  made. 

In  the  case  of  infiltrating  carcinoma  of  the  base  of  the  bladder 
operation  should  not  be  undertaken  until  the  condition  of  the  prostate 
or  of  the  uterus  is  investigated.  In  these  cases  of  infiltrating  carcinoma 
the  cystoscope  may  show  relatively  small  involvement  of  the  bladder- 
wall,  and  promise  a  comparatively  easy  operation,  while  careful  bi- 
manual palpation  shows  extensive  perivesical  growth  and  enlarged 
iliac  glands,  and  indicates  that  operation  will  be  useless. 

Unfortunately,  carcinoma  of  the  bladder  usually  occurs  late  in 
life,  in  subjects  presenting  poor  operative  risks.     Such  patients  are 
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prone  to  pay  but  little  attention  to  the  bloody  urine,  frequency  of 
voiding,  and  pain,  until  the  latter  becomes  unbearable,  and  by  the 
time  a  surgeon  is  consulted,  the  growth  has  advanced  too  far  for 
operative  relief. 

In  cases  showing  only  one  wall  of  the  bladder  affected  and  pre- 
senting fair  operative  risk  from  other  viewpoints,  an  operation  should 
be  undertaken.  This  should  be  done  only  by  a  speciahst  of  wide 
experience  in  bladder  work,  for  anything  short  of  a  thorough  sur- 
rounding of  the  growth  is  worse  than  useless.  This  operation  should 
always  be  done  by  the  transperitoneal  route,  and  should  include  the 
entire  thickness  of  the  bladder-walls,  giving  the  tumor  a  wide  margin. 

The  novice  in  bladder  work  will  fear  that  he  is  not  leaving  enough 
normal  bladder,  whereas  it  is  surprising  how  efficient  an  organ  will 
develop  when  scarcely  enough  bladder  is  left  for  an  approximation 
of  the  cut  edges.  In  these  extensive  mutilations,  whether  for  cancer, 
benign  tumors,  tuberculosis,  or  chronic  infiltration,  efficient  supra- 
pubic drainage  should  always  be  left. 

In  examining  a  patient  for  possible  tumor  of  the  bladder  the 
cystoscopist  should  not  be  misled  by  various  conditions  which  may 
simulate  tumor.  A  large  stone  impacted  in  the  lower  end  of  the 
ureter,  but  entirely  within  the  ureter,  may  cause  a  tumor-like  pro- 
jection into  the  bladder.  A  cystic  dilatation  of  the  bladder  portion 
of  the  ureter  forms  a  tumor,  easily  diagnosed,  in  some  cases,  by  its 
intermittent  swelling  and  collapse,  and  in  others  the  condition  is 
suspected  because  of  the  soft,  elastic  character  of  the  projecting 
cystic  wall. 

HEMORRHAGIC  DISEASES  OF  THE  URINARY  TRACT 

Blood  in  the  urine  is  a  symptom  too  often  neglected  or  made 
light  of  by  the  patient  and  by  the  general  practitioner.  The  medical 
aspects  of  hematuria  are  discussed  by  Dr.  LeFevre.  Most  of  the 
important  surgical  diseases  of  the  urinary  system  have  an  associated 
hematuria  during  some  stage  of  their  activity.  We  will  discuss  here 
only  those  conditions  which  are  difficult  of  diagnosis,  and  which  are 
of  serious  import  because  of  the  continued  loss  of  blood  or  because 
of  the  disastrous  results  of  procrastination  in  diagnosis  and  treat- 
ment. 

In  any  case  of  symptomless  hematuria  when  the  blood  appears 
and  disappears  suddenly,  and  usually  with  reference  to  exercise,  and 
in  which  cystoscopy  shows  a  normal  bladder  and  urethra,  one  should 
think  first  of  malignant  tumor  of  the  kidney  or  of  papilloma  of  the 
kidney  pelvis  or  ureter. 

In  either  of  these  comparatively  rare  conditions  the  urine  is  normal 
except  for  the  blood,  free  hemoglobin,  and  associated  albumin. 

The  cystoscopic  picture  is  negative,  or  there  may  be  seen  about 

one  ureteral  orifice  a  slight  reddening  of  the  mucosa  or  a  distinct 

swelling  or  pouting  of  the  mons  ureteris,  and  a  varying  degree  of 

increase  in  the  vascularization.     If  the  examination  is  made  during 
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a  period  of  bleeding,  the  bloody  urine  can  be  seen  coming  from  the 
diseased  side. 

In  a  case  of  symptomless  hematuria  in  which  the  bleeding  is  more 
or  less  continuous  and  occurs  regardless  of  exercise,  one  thinks  first 
of  chronic  nephritis  with  local  arteriosclerotic  infarcts  and  of  renal 
varix.  The  urine  in  either  of  these  conditions  may  show  no  change 
other  than  the  blood  content. 

In  any  of  the  above  symptomless  non-suppurative  hematurias  an 
early  diagnosis  is  not  possible  without  exposure  of  the  kidney. 

With  exposure  and  even  vvith  splitting  of  the  kidney  a  small 
tumor  of  the  kidney  may  be  overlooked.  Papilloma  of  the  kidney 
pelvis  is  found  on  splitting  the  kidney,  and  it  should  have  thorough 
excision  and  cauterization  of  the  base,  because  of  the  tendency  to 
recurrence  and  to  the  development  of  malignancy.  Any  infiltration 
about  the  base  of  a  papilloma  of  the  pelvis  calls  for  an  immediate 
pathologic  report,  and  if  malignancy  is  found,  for  immediate  nephrec- 
tomy. 

If  careful  preliminary  investigation  has  led  one  to  believe  that 
the  monolateral  symptomless  hematuria  is  due  to  nephritis,  and  the 
exposure  of  the  kidney  reveals  areas  of  sclerosis  over  the  surface, 
one  is  justified  in  merely  decapsulating  and  doing  a  kidney  fixation. 
This  relieves  the  intracapsular  tension  and  the  bleeding  ceases.  How- 
ever, in  these  cases  of  "renal  epistaxis"  (Gull)  the  surgeon  feels  that 
his  diagnosis  is  more  accurate  and  certain  if  the  kidney  is  laid  wide 
open  for  inspection,  and  experience  has  taught  that  most  of  these 
cases  are  permanently  cured  of  the  bleeding  by  this  method.  Renal 
varix,  angioma,  nevus,  or  varicosity  of  the  renal  papilla  is  discovered 
only  after  laying  the  kidney  open  and  making  careful  examination 
of  all  the  papillae.  Excision  of  the  vascular  area  gives  one  the  satis- 
faction of  a  microscopic  examination,  but  is  not  necessary  after 
nephrotomy.  The  division  of  the  chief  arcuate  veins  results  in  cure 
of  the  varicose  condition. 
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DISEASES  OF  THE  NERVOUS  SYSTEM 
By  William  G.  Spiller,  M.D. 

Diseases  of  the  Cerebral  Meninges 
meningeal  hemorrhage 

The  common  cause  of  hemorrhage  within  or  upon  the  meninges 
is  trauma  of  the  head,  with  or  without  fracture.  The  hemorrhage 
may  be  upon  the  dura,  as  when  the  middle  meningeal  artery  is  rup- 
tured, or  it  may  be  beneath  the  dura  and  within  the  pia.  The  author 
has  known  extensive  subdural  hemorrhage  to  result  from  a  blow  upon 
the  head  without  any  fracture  of  the  skull.  Occasionally,  rupture  of 
one  of  the  superficial  cerebral  arteries  occurs  independently  of  trauma, 
as  when  the  vessels  are  diseased  and  yield  to  increased  blood-pressure. 
Such  hemorrhage  upon  the  brain  is  more  uncommon  than  hemorrhage 
within  the  brain.  The  bleeding  may  come  from  one  of  the  cerebral 
sinuses,  and  may  then  be  either  upon  or  beneath  the  dura,  or  both 
upon  and  beneath  it.  It  may  be  caused  by  sinus  thrombosis.  Some- 
times it  occurs  on  a  portion  of  the  brain  remote  from  where  the  injury 
of  the  skull  has  been.  This  condition  is  known  as  contre-coup,  and  the 
symptoms  in  such  a  case  may  indicate  that  the  cerebral  injury  is  at  a 
distance  from  the  seat  of  external  trauma.  The  Symptoms  may  be 
transitory,  and  then  are  caused  by  disturbances  that  are  not  persistent. 
After  a  few  days  or  a  week  the  pseudo-localizing  signs  may  disappear, 
while  those  indicating  persisting  intracranial  pressure  may  induce  the 
surgeon  to  operate  at  the  seat  of  trauma,  and  may  lead  to  the  discovery 
of  a  large  extradural  or  subdural  hemorrhage.  The  pressure  produced 
by  a  large  clot  may  be  very  serious  and  even  may  cause  a  fatal  and 
rapid  termination. 

The  hemorrhage  may  come  from  a  ruptured  aneurism.  Aneurism 
of  a  cerebral  artery  is  extremely  difiicult  to  diagnose  clinically,  and 
the  symptoms  are  chiefly  those  of  pressure.  The  rupture  of  an 
aneurism  may  occur  from  excessive  cardiac  action,  mental  exertion, 
or  from  unrecognizable  cause.  Probably  it  results  in  the  greater 
number  of  cases  from  gradual  thinning  of  the  aneurismal  sac. 

The  cerebral  hemorrhage  of  the  newborn  is  the  cause  of  paralysis 
and  epilepsy  in  many  cases,  and  the  prompt  recognition  of  the  existence 
of,  and  the  removal  of,  the  clot  soon  after  birth  may  be  of  great  impor- 
tance.   The  bones  of  the  skull  in  the  child  at  birth  are  soft  and  overlap 
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during  the  delivery  of  the  head,  and  this  overlapping,  with  possibly 
the  pressure  from  the  forceps,  may  cause  rupture  of  intracranial  vessels, 
most  hkely  of  the  superior  longitudinal  sinus  or  cortical  veins,  with 
great  pressure  upon  the  dehcate  and  soft  brain,  as  yet  very  imperfectly 
medullated.  The  hemorrhage  usually  is  chiefly  upon  the  brain,  but 
doubtless  there  is  also  bleeding  within  the  brain  in  many  cases,  as 
blood-clot  has  been  found  after  difficult  labor  in  the  cerebrum,  medulla 
oblongata,  or  spinal  cord.  The  hemorrhage  may  be  upon  the  tento- 
rium, about  the  cerebellum,  or  over  both  cerebral  hemispheres.  Re- 
moval of  meningeal  hemorrhage  occurring  at  birth  has  been  advise 
by  Gushing,  and  he  has  been  successful  with  this  treatment  in  some 
cases  of  this  character. 

Symptoms. — When  hemorrhage  occurs,  unconsciousness  develops 
rapidly,  provided  the  bleeding  is  intense  enough  to  cause  much  pressure; 
the  respiration  becomes  more  frequent,  and  the  cardiac  action  slowed, 
and  there  may  be  vomiting.  Later,  rapid  pulse  may  take  the  place 
of  slow  pulse,  as  the  pneumogastric  nerve  becomes  paralyzed.  Death 
may  occur  soon  or  may  be  delayed  some  days,  or  there  may  be 
partial  or  complete  recovery.  As  the  hemorrhage  often  is  on  the 
upper  part  of  the  brain  and  on  one  side,  hemiparesis  or  hemi- 
plegia is  frequent.  The  symptoms  may  require  several  days  for  their 
development,  depending  on  a  gradual  leakage  of  blood  and  increasing 
intracranial  pressure.  Jacksonian  epilepsy  occurs  in  some  cases 
from  irritation  of  the  motor  area  of  one  side,  or  the  convulsions  may  be 
general.  The  symptoms  of  meningeal  bleeding  resemble  closely  those 
of  concussion  of  the  brain,  by  which  should  be  understood  degenerative 
changes  in  nerve-cells  and  nerve-fibers,  ininute  intracerebral  hemor- 
rhages, and  minute  areas  of  softening,  edema  of  the  meninges  and 
possibly  of  the  brain,  etc.  The  gradual  development  of  symptoms 
during  a  period  of  several  hours  or  even  days  is  common  in  hemorrhage, 
but  is  rare  in  cerebral  concussion,  although  late  hemorrhage  from 
extension  of  an  area  of  softening,  and  thereby  involvement  of  other 
vessels,  or  from  progressive  degenerative  changes  in  the  vessels,  may 
occur  in  cerebral  concussion. 

One  must  not  be  led  astray  in  his  diagnosis  of  location  of  the 
clot  by  the  existence  of  ocular  palsies.  These  may  occur  when  the 
lesion  is  remote  from  the  nerves  supplying  the  ocular  muscles  or  their 
centers,  as  in  cases  under  the  author's  observation  when  the  hemor- 
rhage was  over  the  occipital  lobe,  or  equally  remote.  The  sixth  nerve 
is  especially  liable  to  injury  on  account  of  its  long  intracranial  course. 
Recent  investigation  of  Gushing*  indicates  that  this  nerve  may  be 
compressed  by  an  adjacent  artery  when  the  intracranial  pressure  is 
increased. 

As  meningeal  hemorrhage  not  infrequently  occurs  in  intoxicated 
persons,  it  is  sometimes  difficult  to  distinguish  it  from  a  drunken 
sleep.  Delay  of  a  few  days  will  usually  permit  a  correct  diagnosis 
to  be  made.     Meningeal  hemorrhage  may  cause  albuminuria,  but 

*  Brain,  vol.  xxxiii,  1910. 
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does  not  cause  casts,  and  this  should  be  remembered  where  uremia  is 
suspected.  The  situation  in  which  a  person  is  foxmd,  as  by  the  side 
of  a  railroad  track,  is  of  value  in  diagnosis,  as  indicating  injury  rather 
than  uremia  or  intoxication,  though,  of  course,  it  is  not  conclusive. 

Treatment. — If  a  meningeal  hemorrhage  exist,  the  treatment  is 
surgical,  but  some  facts  must  be  borne  in  mind  regarding  the  time  at 
which  operation  should  be  performed.  As  already  pointed  out.  the 
signs  of  cerebral  concussion  may  simulate  closely  those  of  meningeal 
or  cerebral  hemorrhage,  and  operation  in  the  former  condition  will  be 
more  hkely  to  do  harm  than  good.  Unless  the  evidences  of  intra- 
cranial hemorrhage  are  very  clear,  as  when  a  depressed  fracture  or 
a  large  subcutaneous  clot  of  the  head  is  foimd,  associated  with  signs  of 
intense  cerebral  disturbance,  it  is  better  to  wait  a  few  days  or  a  week, 
after  which  operation  should  be  done  if  grave  symptoms  persist 
and  there  is  reason  to  fear  hemorrhage.  Too  early  opening  of 
the  skull  may  cause  the  operation  to  be  made  at  a  part  some 
distance  from  the  real  lesion,  as  when  contre-coup  exists;  whereas 
if  the  surgeon  had  been  a  httle  patient  the  symptoms  "at  distance" 
would  have  disappeared  within  a  few  days,  and  he  would  have 
been  able  then  to  determine  the  proper  site  for  opening  the  skull. 
It  is  to  be  remembered  that  in  some  cases,  possibly  those  in  which 
little  hemorrhage  has  occurred,  recovery  may  result  without  surgical 
intervention  even  where  semiconsciousness  had  lasted  a  few  weeks. 
Where  hemorrhage  exists,  the  clot  should  be  removed,  as  there  is 
danger  of  a  late  development  of  epilepsy  if  it  be  allowed  to  remain 
and  become  a  source  of  irritation,  and  the  convulsions  may  first 
appear  many  years  after  the  cerebral  injury.  Where  grave  doubt 
is  entertained  as  to  the  presence  of  meningeal  hemorrhage,  the 
wiser  course  is  to  expose  the  brain  and  seek  for  the  clot,  after  wait- 
ing a  few  days  or  a  week,  pro\aded  the  patient's  condition  permits  this 
delay.  W^ith  the  use  of  antiseptic  surgery,  osteoplastic  flaps,  and 
proper  technic  the  danger  of  operation  in  a  doubtful  case  is  less  than  a 
too  prolonged  expectant  treatment.  The  physician  and  the  surgeon 
must  try  for  that  happy  combination  of  conservatism  with  surgical 
bravery. 

During  the  early  period  of  meningeal  hemorrhage  stimulation  of 
the  heart  and  respiration  will  often  be  necessary. 

Where  the  hemorrhage  occurs  at  the  base  of  the  brain  we  cannot  ex- 
pect to  accomphsh  much  by  operation,  unless  decompression  be  done 
to  reheve  intracranial  pressure,  but  where  the  vagus  nerve  is  imph- 
cated,  swallowdng  may  become  impossible,  and  rectal  feeding  then 
may  have  to  be  employed.  In  one  of  the  author's  cases  in  which  this 
occurred,  the  stomach-tube  could  not  be  employed,  because  the  par- 
alysis produced  relaxation  of  one  side  of  the  esophagus  with  the 
formation  of  a  pouch  at  the  cardiac  end  of  the  stomach,  and  in  this 
the  tube  almost  invariably  lodged  when  an  attempt  was  made  to  pass 
It.  The  discomfort  caused  the  patient  thereby  was  so  great  that  he 
would  not  permit  the  treatment  to  be  continued.     In  a  case  such  as 
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this,  when  rectal  alimentation  becomes  impossible,  as  it  is  likely  to  do 
after  a  time,  an  opening  in  the  wall  of  the  stomach  may  be  necessary, 
so  that  food  may  be  administered  through  the  opening. 

This  operation  is  Ukely  to  be  deferred  until  the  patient  has  become 
weakened  by  the  want  of  food.  In  the  International  CKnics,  vol. 
iv,  1903,  p.  102,  the  author  has  reported  a  number  of  cases  bearing 
on  the  subject  of  meningeal  hemorrhage  and  its  treatment. 

EXTERNAL  PACHYMENINGITIS 

Inflammation  of  the  external  portion  of  the  cerebral  dura  does  not 
exist  as  an  independent  condition,  and  is  associated  with  diseases  of 
the  skull  or  is  part  of  a  general  pachymeningitis,  internal  as  well  as 
external,  and  of  leptomeningitis.  It  may  follow  trauma  of  the  skull, 
with  or  without  infection.  The  localized  purulent  form  is  seen  fre- 
quently as  a  result  of  suppurative  middle-ear  disease,  and  less  fre- 
quently following  purulent  processes  in  the  nasal  passages,  and  appears 
as  an  extradural  abscess.  External  pachymeningitis  also  may  be  caused 
by  some  irritation  from  within,  as  from  a  tumor  or  abscess.  In  the  fibrous 
form  adhesions  often  occur  between  the  dura  and  the  skull.  It  may  be 
caused  by  syphilis,  tumor,  caries  of  bone,  erysipelas,  etc.  Sinus  throm- 
bosis may  develop  secondarily  to  external  pachymeningitis,  and  is 
probably  most  common  in  the  lateral  sinus  and  following  otitis  media, 
although  other  sinuses  are  occasionally  affected.  The  treatment  is 
almost  entirely  surgical.  Where  syphihs  is  at  fault,  iodids  and  mercury 
should  be  employed,  but  operation  usually  must  be  depended  upon  for 
rehef  if  the  symptoms  justify  surgical  intervention.  Where  pus  occurs 
within  the  skull,  it  should,  of  course,  be  removed,  but  often  there  is 
great  difficulty  in  determining  whether  the  process  be  purulent  or  not. 
The  prognosis  of  operations  upon  abscess  is  more  favorable  in  the 
extradural  form  than  in  the  intradural. 

INTERNAL  HEMORRHAGIC  PACHYMENINGITIS 

A  new  membrane,  sometimes  in  several  layers,  inclosing  a  collection 
of  blood,  occasionally  is  found  in  cases  of  paretic  dementia  and  other 
forms  of  chronic  insanity,  chronic  alcoholism,  senile  atrophy  of  the 
brain,  trauma,  severe  anemia,  infectious  diseases,  tuberculosis,  con- 
genital or  acquired  s}^hilis,  nephritis,  cardiac  defects,  etc.  Much  less 
important  is  the  fibrous  thickening  on  the  inner  surface  of  the  dura 
without  hemorrhage.  This  in  some  instances  probably  is  the  first 
stage  of  the  hemorrhagic  form.  Occasionally  the  process  is  purulent. 
Most  pathologists  favor  the  view  that  the  membrane  forms  first  and 
the  rupture  of  the  dehcate  vessels  contained  within  it  causes  the 
hemorrhage;  this  hemorrhage  in  turn  produces  irritation  and  the 
formation  of  more  membrane.  In  this  way  a  hematoma  may  be  de- 
veloped so  large  as  to  cover  and  compress  one  entire  cerebral  hemis- 
phere, or  it  may  extend  over  both  cerebral  hemispheres  and  well  down 
toward  the  base  of  the  brain,  as  in  a  case  observed  by  the  author  in 
which  it  was  found  in  a  child  nine  years  of  age.     It  is  usually  a  lesion  of 
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advanced  life,  but  does  occur  occasionally  in  young  children,  as 
already  mentioned,  and  yet  seldom  so  late  as  the  ninth  year. 

The  symptoms  during  a  considerable  period  of  time  are  usually 
those  of  intracranial  pressure  and  congestion,  and  may  be  slight 
or  severe,  depending  on  the  intensity  of  the  process.  The  patient 
may  have  headache,  vertigo,  failure  of  memory,  and  some  stupor; 
he  may  also  be  hemiparetic  or  hemiplegic.  Unilateral  convulsions 
may  occur,  and  headache  is  common  and  is  not  sharply  locaHzed. 
The  diagnosis  may  be  impossible,  especially  as  the  internal  hemorrhagic 
pachymeningitis  often  is  associated  with  some  disease,  such  as  paretic 
dementia,  and  the  symptoms  of  the  latter  may  predominate.  As 
repeated  hemorrhages  are  likely  to  occur  from  the  delicate  vessels, 
exacerbations  of  the  symptoms  are  not  uncommon,  and  the  cUnical 
picture  of  cerebral  apoplexy  may  be  produced.  Recovery  from  the  first 
apoplectic  attack  is  possible,  but  if  the  hemorrhage  has  been  extensive, 
the  termination  may  be  a  fatal  one.  If  hfe  be  prolonged,  improvement 
with  relapses  may  be  expected,  and  possibly  complete  recovery,  at 
least  temporarily,  but  from  the  nature  of  the  process  the  patient  is 
exposed  to  repeated  attacks. 

Where  the  new  membrane  extends  to  the  base  of  the  skull,  impHca- 
tion  of  some  of  the  cranial  nerves  may  result,  but  paralysis  of 
these  nerves  is  uncommon.  Optic  neuritis,  however,  may  be  present. 
Headache  may  be  associated  with  tenderness  of  the  scalp  on  per- 
cussion. The  symptoms  are  those  that  are  found  in  other  cases  of  new- 
growth  within  the  cranial  cavity,  meningitis,  sinus  thrombosis,  cerebral 
hemorrhage,  abscess,  etc.  It  is  questionable  whether  a  positive  clinical 
diagnosis  of  internal  hemorrhagic  pachymeningitis  can  be  made,  al- 
though the  condition  may  be  suspected.  The  attack  may  be  confused 
with  a  uremic  coma.  The  localizing  symptoms,  the  persisting  head- 
ache, the  gradual  increase  in  the  intensity  of  the  clinical  manifesta- 
tions, the  exacerbations,  the  unilateral  convulsions,  occurring  in  a 
person  who  has  been  intensely  alcoholic  or  who  has  paretic  dementia 
or  some  other  form  of  insanity,  may  make  the  diagnosis  a  probable  one. 

The  treatment  of  internal  hemorrhagic  pachymeningitis  is  most 
unsatisfactory.  Leeching  or  wet-cups  behind  the  ears  or  over  the 
temples,  bleeding,  an  ice-bag  to  the  head,  or  lumbar  puncture  may 
afford  more  satisfaction  to  the  relatives  than  rehef  to  the  patient,  al- 
though these  means  are  recommended  as  worthy  of  trial.  It  is  im- 
possible to  remove  the  hematoma  in  any  of  these  ways,  and  therefore 
there  is  small  chance  of  benefit.  The  general  condition  should  be 
improved,  but  after  a  hematoma  has  once  formed  removal  by  surgical 
means  alone  could  be  of  benefit,  and  yet  this  mode  of  treatment  has 
seldom  been  employed.  Where  there  are  symptoms  suggestive  of  a 
mild  form  of  internal  hemorrhagic  pachymeningitis,  all  causes  of  cere- 
bral congestion  should  be  avoided  as  far  as  possible.  Mental  work 
should  be  Hght,  and,  as  a  rule,  the  disease  with  which  the  patient  is 
affiicted  prevents  any  serious  mental  apphcation.  Alcoholism  must 
be  combated  so  far  as  possible.    Attention  should  be  paid  to  the  treat- 
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ment  of  syphilis  or  nephritis,  if  either  of  these  diseases  exist.  When 
the  stupor  becomes  coma  and  the  paresis  becomes  paralysis,  the 
intracranial  pressure  is  intense  and  stimulation  may  be  needed,  but 
it  is  questionable  whether  it  will  accompKsh  much  in  most  cases. 
Headache  may  be  treated  by  the  remedies  usually  employed  for  this 
purpose,  such  as  the  coal-tar  preparations,  and  more  rarely  morphin. 

If  removal  of  the  blood-clot  were  all  that  is  necessary,  operation 
in  cases  of  internal  hemorrhagic  pachymeningitis  would  be  advisable, 
but  it  cannot  cure  the  fundamental  disease,  the  paretic  dementia, 
the  alcoholism,  etc.;  it  cannot  remove  the  tendency  to  the  formation 
of  new  blood-vessels  and  repeated  hemorrhage;  then  also  the  diag- 
nosis is  usually  very  uncertain.  If  the  symptoms  of  intracranial 
pressure  were  very  intense,  opening  the  skull  and  removal  of  the  collec- 
tion of  blood  might  be  recommended,  thereby  diminishing  the  pressure 
upon  the  brain,  though  there  is  danger  that  the  hematoma  might  form 
again.  Operation  is  said  to  have  been  first  recommended  by  Ceci 
(cited  by  v.  Bergmann,  p.  449),  but  v.  Bergmann*  is  in  doubt  whether 
the  case  reported  by  Ceci  was  really  one  of  internal  hemorrhagic 
pachymeningitis.  In  a  case  reported  by  Annandale  transitory  im- 
provement occurred  after  operation  (cited  by  F.  Schultzef).  In  Ja- 
boulai's  case,  in  which  a  hematoma  was  said  to  have  been  opened, 
recovery  occurred  (cited  by  Henschen  J),  as  seems  to  have  occurred  also 
in  Michaux's  case  (cited  by  v.  Bergmann,  p.  451). 

A  distinction  must  be  made  as  regards  the  cases  occurring  after 
trauma,  as  in  these  hemorrhage  probably  results  from  the  rupture  of 
one  vessel,  and  a  tendency  does  not  exist  to  repeated  bleeding  from 
many  imperfectly  formed  vessels.  Removal  of  the  hematoma  caused 
by  trauma  is  much  more  likely  to  be  followed  by  permanent  recovery, 
but  the  condition  is  somewhat  different. 

Surgical  treatment  is  worthy  of  further  trial  in  cases  of  internal 
hemorrhagic  pachymeningitis.  The  chief  difficulty  Hes  in  the  diag- 
nosis and  in  the  fact  that  in  some  cases  both  sides  of  the  brain  are 
imphcated. 

ACUTE  LEPTOMENINGITIS 

The  term  signifies  an  inflammation  of  the  leptomeninges  of  the 
brain  and  spinal  cord,  but  we  are  concerned  in  this  chapter  with  the 
disease  only  in  so  far  as  it  affects  the  membranes  of  the  brain.  Experi- 
ence has  shown  that  usually  the  coverings  of  the  spinal  cord  are  also 
the  seat  of  inflammation  when  those  of  the  brain  are  imphcated.  The 
micro-organisms  invading  the  brain  and  setting  up  inflammation  may 
be  of  several  varieties.!     The  streptococci  seem  to  cause  the  most 

*  Von  Bergmann:  Die  chirurgische  Behandlung  von  Hirnkrankheiten.  Third  edition, 
1899,  p.  449. 

t  F.  Schultze:  Die  Krankheiten  der  Hirnhaute  und  die  Hydrocephalic.  Nothnagel's 
System,  Band  ix,   3.  Theil,  i.  Abtheilung. 

_  t  Henschen :  Handbuch  der  Therapie  innerer  Krankheiten.     Penzoldt  und  Stintzing. 
Third  edition,  vol.  vi.  1903. 

§  F.  Schultze:  Die  Krankheiten  der  Hirnhaute  und  die-  Hydrocephalie.  Nothnagel's 
System,  Band  ix,  3.  Theil,  i.  Abtheilung,  p.  167. 
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severe  inflammation,  according  to  F.  Schultze,  wliile  the  staphylo- 
cocci and  pneumococci  are  less  formidable.  The  variety  of  bacteria 
found  in  the  cerebrospinal  fluid  obtained  by  lumbar  puncture  gives 
some  indication  of  the  severity  of  the  process. 

The  inflammation  is  manifested  by  intense  cellular  infiltration  of 
the  pia-arachnoid,  the  cells  being  chiefly  mononuclear  in  the  tuberculous 
or  syphiHtic  forms,  and  polynuclear  in  the  purulent  forms;  in  the 
latter  is  included  the  epidemic  variety.  This  cellular  infiltration 
usually  extends  a  short  distance  into  the  substance  of  the  brain,  but 
may  be  part  of  a  severe  encephahtis.  The  pia  and  the  blood-vessels 
are  thickened  if  the  process  has  been  of  a  sufficiently  long  duration, 
and  small  hemorrhages  may  be  found  within  the  meninges.  A 
severe  meningitis  may  escape  detection  by  the  naked  eye,  al- 
though a  microscopic  examination  may  show  an  intense  cellular  in- 
filtration about  many  of  the  cranial  nerves  and  within  the  pia.  Edema 
of  the  pia  often  occurs  with  intense  meningitis. 

Symptomatology.^ — The  symptoms  are  those  of  irritation  and 
paralysis,  depending  on  the  intensity  of  the  process.  General  symp- 
toms are  headache,  vertigo,  nausea,  vomiting,  convulsions,  and  choked 
disks.  These  are  the  same  that  are  found  in  cases  of  intracranial 
tumor,  though  fever  may  occur  in  meningitis  and  seldom  occurs  in 
brain  tumor.  Rigidity  of  the  neck,  retraction  of  the  head,  ocular 
palsies  that  may  exist  only  a  short  time,  depending  on  the  varying 
intensity  of  the  process,  photophobia,  h>persensitiveness  of  the  skin, 
difference  in  size  of  the  pupils,  contraction  or  dilatation  of  the  pupils, 
Kernig's  sign,  Brudzinski's  reflexes,  stupor  or  coma,  slowing  of  the 
pulse  followed  by  increased  rapidity,  etc.,  are  symptoms  common  in 
meningitis.  Many  of  the  cerebral  nerves  may  show  signs  of  irritation. 
As  an  illustration,  intense  fibrillary  tremors  and  paralysis  of  one 
masseter  muscle  have  been  observed  by  the  author  from  implication 
of  the  motor  branch  of  the  trigeminal  nerve  in  meningitis. 

The  diagnosis  of  the  dift'erent  forms  of  meningitis  from  the  symp- 
toms is  sometimes  very  difficult,  and  it  may  not  be  easy  to  determine 
whether  the  case  be  of  the  epidemic,  tuberculous,  or  other  variety. 
The  presence  of  multinuclear  cells  in  the  cerebrospinal  fluid  obtained 
by  lumbar  puncture  would  indicate  the  presence  of  purulent  meningitis, 
and  the  Weichselbaum- Jaeger  meningococcus  would  point  toward  the 
epidemic  form.  Small  mononuclear  cells  (lymphoid  ceUs)  are  more 
suggestive  of  the  tuberculous  or  syphiKtic  variety,  and  the  presence  of 
the  tubercle  bacillus  in  the  cerebrospinal  fluid  would  demonstrate  the 
tuberculous  nature  of  the  process,  although  frequently  it  may  be  very 
difficult  to  detect  this  baciflus.  It  may  be  possible  to  have  a  mixed 
infection.  Grawitz  beHeves  that  the  leukocytes  in  the  blood  are  not 
increased  in  the  epidemic  form,  and  that  there  is  a  distinct  leukocytosis, 
chiefly  of  polynuclear  cells,  in  the  tuberculous  form,  in  contrast  to  the 
lymphocytosis  of  the  cerebrospinal  fluid. 

Treatment. — In  the  epidemic  form  it  is  wiser  to  keep  the  patient 
isolated,  although  the  contagiousness  probably  is  not  great,  and  in 
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hospitals  not  infrequently  no  attempt  at  isolation  is  made,  especially 
when  children  are  the  \dctims.  Opinion  regarding  contagiousness  has 
been  modified  on  account  of  the  contraction  of  the  disease  by  those 
attending  patients.  Quiet  is  of  great  importance,  as  noise  of  any  kind 
is  very  annoying  to  the  patient.  In  all  cases  where  there  is  paralysis 
of  the  Hmbs,  a  water  or  air  mattress  is  desirable.  All  purulent  processes 
about  the  head  are  hable  to  cause  meningitis.  The  author  has  known 
it  to  develop  after  panophthalmitis  and  removal  of  the  eyeball,  also 
following  frontal  sinus  disease.  Treatment  of  local  disease  should  be 
begun  early,  and  special  attention  should  be  directed  to  an  examina- 
tion for  otitis  media,  and  to  proper  drainage  in  disease  of  the  nasal 
sinuses.  Erysipelas  of  the  face  may  be  a  cause.  A  severe  cold  of  the 
head  is  believed  by  some  to  be  the  starting-point  of  meningitis  (Hen- 
schen) ,  but  probably  sinus  involvement  is  necessary  when  a  meningitis 
results  from  cold. 

Sahcylate  of  sodium  is  sometimes  employed  in  the  treatment  of 
meningitis.  The  fever  must  be  combated  by  means  of  sponging; 
seldom  can  cold  bathing  be  endured  on  account  of  the  pain  caused  by 
handhng.  Diaphoretics  are  useful,  as  are  also  laxatives  and  enemas 
when  constipation  occurs.  Headache  and  sleeplessness  need  attention. 
Veronal  in  ten-grain  doses  for  adults,  or  trional,  sulphonal,  or  any  of 
the  h\T3notics  may  be  employed,  but  the  condition  of  the  heart  must 
be  watched  when  these  drugs  are  given.  Vomiting  may  be  combated 
by  the  administration  of  small  pieces  of  ice,  charged  waters,  cham- 
pagne, hypodermic  injections  of  morphin,  small  doses  of  cocain,  or 
spirits  of  chloroform.  Stimulation  of  the  heart  and  respiration  may 
be  needed.  Inunctions  of  mercurial  ointment,  or  hypodermic  injec- 
tions of  mercury,  or  iodids  are  useful  in  some  cases,  even  where  syphilis 
is  not  suspected,  more  especially  in  the  subacute  and  chronic  t^pes. 

Irrigation  of  the  nose  and  pharynx  with  a  normal  sahne  or  mild 
antiseptic  solution  may  be  practised  once  or  twice  daily,  as  the  pos- 
terior nasopharynx  is  beheved  to  be  a  portal  of  entry  for  the  infection, 
and  is  sometimes  the  seat  of  catarrh.  The  nutrition  of  the  patient 
must  be  maintained.  The  diet  should  be  Hquid  or  semi-liquid  and 
easily  digested.  Where  swallowing  is  impossible,  the  mouth  or  nasal 
tube  or  rectal  feeding  must  be  employed.  It  is  well  to  avoid  the  latter 
as  long  as  possible,  because  disturbances  of  the  intestines  are  likely 
to  occur  after  prolonged  rectal  feeding.  Alcohol  may  be  needed  to 
combat  depression.  Calomel  in  laxative  doses  is  of  service.  Bromids 
in  doses  of  ten  to  thirty  grains  for  an  adult  two  or  three  times  daily 
may  be  used  to  reheve  pain  and  quiet  the  patient,  but  w^here  pain  is 
acute,  the  coal-tar  preparations  may  be  employed.  Acetanihd  in  five- 
grain  doses,  phenacetin  or  antipyrin  in  similar  amount  or  a  little 
larger  dose,  may  be  employed  two  or  three  times  daily,  but  it  is  wise 
to  combine  such  drugs  with  a  mild  cardiac  stimulant.  Where  rehef 
is  not  obtained  in  this  manner,  morphin  may  be  resorted  to,  but  it  is 
well  to  avoid  the  use  of  this  drug  if  possible,  and  to  give  it  when  neces- 
sary in  the  smallest  doses  capable  of  producing  relief.     It  is  believed 
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by  some  to  have  a  tendency  to  increase  cerebral  congestion.  By  others 
opium  is  regarded  as  indispensable  for  pain,  restlessness,  and  hyper- 
esthesia, and  it  may  be  combined  with  gelsemium,  cannabis  indica, 
belladonna,  or  ergot.  Grawitz  recommends  the  abundant  administra- 
tion of  fluids  to  increase  diuresis,  and  sahne  enemas  several  times 
daily.  The  hyperemia  of  the  brain  and  the  exudate  upon  the  brain 
and  within  the  ventricles  cause  grave  symptoms.  Rehef  may  be 
obtained  by  lumbar  punctures,  ice  upon  the  head,  wet-cupping  or 
leeching  of  the  head,  unless  the  vitaHty  of  the  patient  be  too  low  to 
permit  any  removal  of  blood.  Lumbar  puncture  has  given  relief  for 
longer  or  shorter  time  from  headache,  vomiting,  fever,  impaired  vision, 
etc.,  chiefly  by  removal  of  intracranial  pressure.  In  other  cases 
opening  the  skull  and  removal  of  fluid  in  this  way  have  been  of  much 
benefit,  and  the  author  has  known  it  to  cure  purulent  meningitis. 
Puncture  of  the  cerebral  ventricles  is  at  present  a  doubtful  expedient. 
Hexamethylenamin  (urotropin),  in  five-grain  doses  for  an  adult,  may 
modify  the  course  of  the  meningitis. 

When  the  patient  is  in  the  stage  of  recovery,  and  fever  and  pain 
have  ceased,  massage  and  electricity  applied  to  the  Hmbs  will  be  of 
benefit,  as  in  many  other  cases  where  weakness  is  a  prominent  symp- 
tom. The  iodids  have  been  found  useful  in  the  later  stage  of  menin- 
gitis. Even  the  tuberculous  meningitis  is  not  hopeless,  as  a  number  of 
cases  are  now  on  record  in  which  recovery  has  occurred.  Much  can 
be  done  to  ward  off  tuberculous  meningitis.  Tuberculous  foci  in  the 
body,  h^-pertrophied  tonsils,  adenoid  vegetations,  etc.,  should  receive 
attention.  The  child  of  a  family  in  which  tuberculosis  has  occurred 
should  be  guarded  more  than  the  offspring  of  healthy  stock,  and  should 
live  much  in  the  open  air. 

Tuberculin  is  regarded  by  some  as  a  valuable  remedy  in  tubercu- 
losis, but  experience  is  required  for  its  proper  employment.  Its  value 
in  tuberculous  meningitis  has  not  been  fully  established.  Dr.  Law- 
rence F.  Flick*  remarks  that  much  has  been  written  about  the  value 
of  the  different  serums  in  the  treatment  of  tuberculosis,  and  such 
variant  opinions  have  been  given  that  it  is  difficult  to  arrive  at  a  just 
conclusion  about  them,  the  consensus  of  opinion,  he  adds,  seems  to 
be  in  favor  of  the  usefulness  of  the  serums.  They  should  be  used  in 
the  early  stages  of  the  disease.  They  have  been  so  improved  in  quality 
that  the  objections  which  justly  lay  against  their  use  in  the  beginning 
do  not  seem  any  longer  to  exist.  Unfortunately,  most  cases  of  menin- 
gitis in  childhood  are  of  the  tuberculous  character.  Lumbar  puncture 
is  of  service  in  the  diagnosis  of  tuberculous  meningitis,  but  is  of  less 
therapeutic  value  than  in  other  forms  of  meningitis. 

Pilocarpin  is  recommended  in  the  treatment  of  epidemic  cerebro- 
spinal meningitis  by  Vohryzek.f  As  this  drug  is  employed  to  dimin- 
ish intraocular  tension,  the  idea  occurred  to  him  that  it  might  be 
equally  valuable  for  cerebral  hyperemia.     Investigations  have  seemed 

*  Hare:  A  System  of  Practical  Therapeutics,  second  edition,  vol.  i,  p.  785. 
t  Semaine  Med.,  July  12,  1905,  p.  330. 
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to  show  that  it  is  capable  of  producing  leukocytosis.  The  pilocarpin 
is  recommended  to  be  given  by  the  mouth  in  doses  of  0.05  to  0.07  cen- 
tigram daily  for  adults,  and  0.02  to  0.04  centigram  for  children  under 
fourteen  years  of  age.  In  the  cases  in  which  it  has  been  employed  it 
is  said  to  have  been  of  benefit,  but  the  remedy  has  not  come  into 
general  use  for  meningitis. 

Charles  G.  Stockton,  in  speaking  of  the  hot-bath  treatment,  as 
recommended  by  Aufrecht,  temperature  104°  F.  to  106°  F.,  continued 
for  ten  minutes,  says  the  practice  apparently  is  harmless,  is  generally 
followed  by  the  rehef  of  symptoms,  and  in  some  instances  at  least 
apparently  has  had  a  favorable  effect  upon  the  course  of  the  disease. 
The  method  of  emplo>ang  hot  baths  as  to  duration  and  frequency 
varies  considerably  with  different  cKnicians.* 

Edward  Waitzfelder  has  used  diphtheria  antitoxin  in  the  treat- 
ment of  epidemic  cerebrospinal  meningitis,  following  the  example  of 
Arthur  J.  Wolff.  Waitzfelder  thinks  that  a  larger  dose  of  antitoxin 
is  necessary  than  in  usually  given  in  diphtheria,  and  that  it  should  be 
repeated  daily  until  urgent  symptoms  abate  (not  to  the  exclusion  of 
lumbar  puncture,  which  should  be  made  for  symptoms  indicating 
cerebrospinal  pressure).  With  the  subsidence  of  delirium  or  coma, 
a  lessening  of  the  rigidity  of  the  neck,  of  headache  and  photophobia, 
it  is  advisable  that  the  amount  of  antitoxin  be  diminished,  but  its  use 
should  be  continued  at  longer  intervals  until  all  central  nervous  symp- 
toms have  subsided.  He  is  encouraged  by  the  results  of  this  treat- 
ment. Of  seventeen  cases  so  treated  five  recovered  completely,  three 
died  (two  were  adults),  and  nine  cases  were  under  treatment  at  the 
time  the  report  was  made.  Of  the  latter,  five  showed  such  marked 
improvement  as  to  indicate  probable  recovery.f  The  diphtheria  anti- 
toxin, however,  is  seldom  em.ployed  for  meningitis. 

Operation  in  cases  of  meningitis  is  of  rather  doubtful  value.  It 
has  been  proposed  to  expose  the  brain  and  wash  off  the  meninges  with 
1:1000  bichlorid  solution.  The  author  has  known  the  exposure  of 
the  brain  to  be  very  effective  in  one  case  of  purulent  meningitis 
(Shields,  Spiller  and  Martin  J).  Where  the  symptoms  are  indicative 
of  a  localized  collection  of  pus,  i.  e.,  an  abscess,  operation  is  advisable. 
Much  washing  of  the  surface  of  the  brain  may  dislodge  many  micro- 
organisms and  spread  the  infection.  There  is  always  danger  of  exten- 
sion of  the  purulent  process  from  the  cerebral  cortex  to  the  base  of  the 
brain  and  the  spinal  cord,  and  washing  of  the  brain  may  hasten  this 
extension.  As  a  rule,  the  patient  will  do  better  without  operation 
where  the  symptoms  are  not  locaHzing.  Kiimmell  refers  to  the  re- 
coveries occurring  after  operation  for  purulent  peritonitis,  and  speaks 
of  recovery  from  purulent  meningitis  occurring  after  simple  trephin- 
ing. In  tuberculous  meningitis  he  has  seen  relief  from  pain,  but  not 
recovery,  follow  this  simple  operation. § 

*  Stockton:  Amer.  Med.,  April   i,  1905,  p.  519. 

t  Waitzfelder:    Medical  Record,  March  11,  1905,  p.  361. 

t  University  of  Penna.  Med.  Bui.,  Dec,  1909. 

§  Kummell:    Semaine  Med.,  May  3,  1905,  p.  211. 
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Flexner's  *  serum  has  become  of  such  unportance  in  the  treatment 
of  the  epidemic  form  of  meningitis  that  it  is  advisable  to  give  his 
description  of  its  application. 

He  directs  that  the  serum  should  be  employed  only  by  subdural 
injection,  as  much  depends  upon  its  concentration  at  the  seat  of  dis- 
ease. This  concentration  is  not  obtained  where  it  is  most  desired 
when  the  serum  is  injected  into  the  blood.  There  is  Httle  danger  of 
producing  a  dangerous  increase  of  intradural  pressure  from  injection 
into  the  subdural  space,  as  cerebrospinal  fluid  is  withdrawn  before  the 
injection  is  made.  In  rare  instances,  in  very  young  children,  and  in 
cases  in  which  there  is  an  obstacle  to  the  inflow  of  the  antiserum,  great 
caution  must  be  exercised.  Should  unfavorable  symptoms  arise,  it 
is  ad\asable  to  remove  by  lumbar  puncture,  or  through  suction  by 
means  of  a  syringe,  part  or  all  of  the  antiserum  injected. 

The  earHer  in  the  course  of  the  disease  the  injections  of  the  anti- 
serum are  made,  the  better  are  the  results.  A  safe  rule  is  to  inject 
the  antiserum  at  once,  if  a  suspicion  of  meningococcal  meningitis 
exists,  without  waiting  to  complete  the  bacteriologic  diagnosis  by 
film  preparation  or  culture.  The  occurrence  of  a  turbid  or  purulent 
fluid  at  lumbar  puncture  is  always  suspicious,  and  should  call  for 
immediate  injection  of  the  antiserum.  When  meningitis  is  prevalent, 
cases  of  doubtful  nature  are  observed  in  which  lumbar  puncture  shows 
sometimes  clear  and  sometimes  turbid  fluid  containing  the  meningo- 
cocci and  possibly  very  few  leukocytes.  Immediate  serum  injections 
in  these  early  cases  often  cut  short  the  disease.  Lumbar  puncture  is 
important  for  the  diagnosis  of  meningitis,  and  dependence  must  not 
be  placed  alone  on  the  gross  appearance  of  the  fluid. 

The  antiserum  should  be  kept  in  the  refrigerator  until  it  is  to  be 
used,  and  it  should  be  warmed  to  the  body  temperature  before  it  is 
injected.  The  minimal  dose  for  a  single  injection  may  be  regarded 
as  15  to  45  c.c,  except  in  young  infants,  in  which  smaller  doses  may 
be  used  with  equal  effects.  The  serum  usually  passes  readily  into  the 
spinal  membranes,  but  it  is  desirable  to  remove  as  much  cerebrospinal 
fluid  as  possible  before  injecting  the  serum.  Raising  the  foot  of  the 
bed  after  the  injection  is  completed  hastens  the  spreading  of  the  fluid. 

The  injections  usually  must  be  repeated  several  times,  and  a  daily 
injection  for  three  or  four  days  is  advisable,  but  it  is  imperative  to 
control  the  injections  by  observations  on  the  changes  in  the  appearance 
and  nature  of  the  cerebrospinal  fluid,  and  particularly  upon  it  becom- 
ing clearer  day  by  day  and  the  meningococci  growing  fewer  or  dis- 
appearing. As  long  as  meningococci  are  found,  the  injections  should 
be  repeated  daily,  and  the  organisms  should  be  searched  for  in  film 
preparations.  Urticaria  is  frequently  produced  by  the  injections.  In 
the  fulminant  and  in  certain  very  severe  cases  of  the  disease  it  is 
advisable  to  make  two  injections  of  maximal  doses  of  the  antiserum 
within  the  first  twenty-four  hours,  and  possibly  even  in  the  next 
twenty-four-hour  period.     Some  cases  that  are  very  resistant  respond 

*  International  Climes,  vol.  iv,  nineteenth  series. 
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ultimately  to  the  injections,  and  the  treatment  may  be  of  service  even 
in  chronic  cases.  It  may  be  advisable,  in  some  of  the  latter  class  of 
cases,  to  inject  directly  into  the  ventricles  through  the  fontanel  or 
by  trephining.     Injections  should  be  resumed  when  relapses  occur. 

CHRONIC  LEPTOMENINGITIS 

The  chronic  form  of  inflammation  of  the  dura  may  be  the  result 
of  trauma  to  the  head,  when  the  dura  may  become  thickened  and  ad- 
herent to  the  skull  at  the  seat  of  injury.  Chronic  leptomeningitis 
is  at  times  the  result  of  syphihs  or  tuberculosis,  or  an  acute  menin- 
gitis may  terminate  in  a  chronic  form.  The  tuberculous  variety  some- 
times appears  as  isolated  patches  of  thickening  (meningite  en  plaque) 
showing  under  the  microscope  the  tuberculous  structure.  These 
patches,  being  locahzed  to  one  part  of  the  cortex,  cause  symptoms 
closely  resembhng  those  of  tumor.  The  author  has  described  a  case 
in  which  the  disturbance  of  sensation,  loss  of  sense  of  position  and  of 
stereognostic  perception,  with  other  symptoms,  led  to  a  diagnosis 
of  a  localized  lesion  of  the  parietal  lobe  and  to  operation.*  Thickening 
and  inflammation  of  the  pia-arachnoid  is  a  common  condition  in  par- 
etic dementia  and  some  other  mental  diseases,  or  in  atrophy  or 
softening  of  the  brain,  chronic  alcoholism,  saturnism,  senility,  etc. 

Chronic  leptomeningitis  may  exist  without  causing  symptoms,  or 
without  being  a  part  of  a  general  process,  such  as  paretic  dementia, 
and  the  symptoms  may  be  obscured  by  those  of  a  general  disease. 
Headache  and,  vertigo  are  probably  indications  of  the  affection,  as 
they  are  of  many  other  disorders,  and  therefore  are  not  reliable  signs. 
Epilepsy  doubtless  may  be  caused  by  meningeal  thickening. 

In  regard  to  treatment  Httle  can  be  expected  from  drugs,  so  far 
as  removal  of  the  cause  is  concerned.  The  symptoms  should  be  treated 
as  they  arise,  and  when  they  are  locahzing,  as  in  Jacksonian  epilepsy, 
opening  the  skull  may  enable  the  operator  to  destroy  adhesions. 
It  is  questionable  whether  they  will  not  form  anew. 

HYDROCEPHALUS 

Hydrocephalus  may  be  congenital  or  acquired.  The  congenital 
form  may  be  the  result  of  malformation  of  the  brain  during  the  em- 
bryonic period,  as  in  porencephaly,  sclerosis  of  a  large  part  of  the  cere- 
brum, softening  followed  by  contraction  of  tissue,  proHferation  of 
tissue  around  the  foramen  of  Monro  or  about  the  aqueduct  of  SyKius. 
When  the  inflammation  occurs  only  about  one  foramen  of  Monro,  the 
hydrocephalus  may  be  unilateral,  and  the  lateral  ventricle  on  this  side 
of  the  brain  may  be  greatly  distended.  An  inflammatory  process  about 
the  aqueduct  of  Sylvius  may  lead  to  great  distention  of  the  ventricles 
of  the  cerebrum,  except  of  the  fourth  ventricle,  which  may  remain  of 
normal  size.  Syphihs  is  a  cause,  and  when  it  is  congenital,  may  lead 
to  hydrocephalus  dating  from  the  embryonic  period.  Rachitis  may  be 
followed  by  acquired  hydrocephalus.     Excessive  transudation  of  fluid 

*  Spiller:  Amer.  Jour.  Med.  Sci.,  February,  1904,  Case  IV. 
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from  the  vessels  of  the  meninges  and  those  of  the  ventricles,  or  any 
obstruction  to  the  circulation  of  the  fluid,  may  cause  hydrocephalus.  A 
tumor  producing  much  pressure  is  not  uncommonly  associated  with 
hydrocephalus,  and  the  author  has  known  a  new-growth  of  the  cere- 
bellopontile  angle  to  cause  hydrocephalus  in  this  way,  and  the  latter 
to  obscure  the  symptoms  of  the  tumor.  Hydrocephalus  is  believed 
by  some  writers  to  result  from  systemic  disturbances,  as  nephritis, 
severe  anemia,  cardiac  lesions,  etc.  A  cause  too  often  ignored  is 
meningitis,  which,  by  occlusion  of  the  foramina  in  the  meninges,  leads 
to  obstruction  in  the  flow  of  the  cerebrospinal  fluid,  and  to  distention 
of  the  ventricles,  causing  symptoms  appearing  after  an  apparent  re- 
covery from  the  meningitis. 

Where  any  cause  can  be  found  for  the  hydrocephalus,  there  is 
some  indication  for  treatment,  but  the  prognosis  as  regards  cure  is 
gloomy.  Where  syphilis  is  at  fault,  mercury  and  iodid  may  be  em- 
ployed, but  the  lesions  in  any  case  when  recognized  have  probably 
assumed  such  intensity  that  destruction  of  tissue  with  formation  of 
new  tissue  has  occurred,  and  the  hydrocephalus  resists  all  therapeutic 
measures.  Rachitis  should  be  treated  by  nourishing  and  suitable 
diet,  syrup  of  the  iodid  of  iron,  cod-hver  oil,  etc.  Slight  traumas  of 
the  head  may  have  serious  consequences  in  cases  of  hydrocephalus,  as 
the  bones  are  thinned  and  less  capable  of  resisting  blows.  The  falls,  to 
which  all  children  are  hable,  are  especially  serious  when  hydrocephalus 
exists.  Any  attempt  to  absorb  fluid  by  the  use  of  drugs  will  probably 
prove  unsuccessful.  Compression  of  the  skull  has  been  found  to  be  of 
service  in  the  opinion  of  some,  but  it  is  difflcult  to  understand  how  the 
method  could  benefit  the  patient  unless  fluid  previously  had  been 
removed.  Occasionally  spontaneous  or  traumatic  escape  of  fluid 
through  the  skull  has  led  to  improvement  or  even  cure.  Puncture 
of  the  lateral  ventricles  has  been  considered  by  some  a  useful  form  of 
treatment. 

Where  the  hydrocephalus  is  compensatory,  as  in  porencephaly, 
removal  of  the  fluid  is  not  to  be  thought  of. 

SINUS  THROMBOSIS 

The  causes  of  the  marantic  sinus  thrombosis  are  numerous. 
Diseases  of  the  blood  which  increase  its  coagulabihty,  slowing  of 
the  circulation,  and  degenerative  changes  in  the  inner  hning  of  the 
sinuses  are  among  the  most  common  causes.  The  clot  is  especiafly 
likely  to  form  in  the  superior  longitudinal  sinus.  The  cerebral  veins 
enter  the  sinus  from  behind  forward  in  the  direction  opposite  to  the 
current  of  blood  in  the  sinus.  The  trabeculae  within  the  sinus  also 
favor  the  deposition  of  clot.  Among  the  factors  of  disordered  cir- 
culation are  severe  diarrhea,  childbirth,  anemia,  chlorosis,  and  typhoid 
fever. 

The  symptoms  are  usually  very  indistinct,  and  no  case  of  autoch- 
thonous sinus  thrombosis,  so  far  as  the  author  knows,  has  been  diag- 
nosed during  the  Hfe  of  the  patient.    There  may  be  swelhng  of  the  cuta- 
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neous  veins  of  the  forehead  and  top  of  the  head,  convulsions,  paralysis, 
contractures,  aphasia,  stupor,  or  coma  when  the  superior  longitudinal 
sinus  is  affected.  If  the  cavernous  and  petrosal  sinuses  are  thrombosed, 
there  may  be  swelling  of  the  eyelids  on  the  affected  side,  exophthalmos, 
and  weakness  or  paralysis  of  most  of  the  cranial  nerves  on  the  same 
side.  Hemorrhage  often  occurs  secondarily  to  sinus  thrombosis, 
and  then  the  symptoms  are  those  of  cerebral  hemorrhage,  or  acute 
hydrocephalus  may  result.  The  symptoms  may  resemble  so  closely 
those  of  meningitis  that  a  differential  diagnosis  may  be  impossible. 

When  the  lateral  sinus  is  thrombotic,  the  clot  may  extend  into 
the  internal  jugular  vein,  and  this  vein  then  may  become  prominent 
as  a  rigid  cord.  Edema  in  the  region  of  the  mastoid  process  is  a  com- 
mon sign  of  this  form  of  thrombosis.  The  thrombosis  of  the  lateral 
sinus  is  more  likely  to  be  purulent,  and  to  result  from  suppurative 
otitis  media. 

The  treatment  is  most  discouraging.  Where  some  systemic  con- 
dition exists,  such  as  chlorosis,  anemia,  diarrhea,  treatment  should 
be  directed  toward  the  improvement  of  this  condition.  When  the 
thrombus  has  formed,  Httle  is  to  be  done  by  medicinal  means.  If  cardiac 
action  be  weak,  stimulants  will  probably  be  required.  As  hemor- 
rhage is  Hkely  to  follow  thrombosis,  leeches  to  the  head  or  wet- 
cupping  may  be  employed  with  advantage,  but  the  general  weakness 
of  the  patient  is  to  be  borne  in  mind  and  caution  employed  in  with- 
drawing blood. 

Purulent  thrombosis  demands  operation  and  removal,  if  possible, 
of  the  portion  of  the  sinus  affected.  Abscess  of  the  brain  is  very 
likely  to  follow  a  purulent  thrombus. 

Diseases  of  the  Brain 
hyperemia 

Much  more  was  attributed  formerly  to  hyperemia  than  is  custom- 
ary at  the  present  time.  The  pendulum  has  swung  to  the  other  side, 
and  it  may  be  it  has  gone  too  far.  Inflammation  of  the  brain  (enceph- 
ahtis)  is  now  fully  recognized,  and  yet  hyperemia  is  the  first  stage  of 
inflammation,  and  therefore  must  occur  in  the  brain.  Hyperemia  of 
the  brain  is  probably  a  part  of  hyperemia  elsewhere  in  the  body,  and 
it  is  somewhat  doubtful  whether  the  circulation  of  the  brain  can  be 
seriously  disturbed  for  a  long  time,  unless  possibly  by  obstruction  to 
the  flow  of  the  blood.  The  causes  are  excessive  cardiac  action,  pul- 
monary disorders  or  disease  of  the  mitral  valve  or  of  the  right  side 
of  the  heart,  interfering  with  the  circulation,  fevers,  possibly  malaria, 
certain  drugs,  such  as  quinin  or  the  nitrites,  mania,  excessive  mental 
or  physical  exertion,  sunstroke  or  even  exposure  to  great  heat,  alcohol, 
chronic  severe  cough,  pertussis,  pressure  upon  the  veins  of  the  neck, 
sinus  thrombosis,  brain  tumor,  localized  or  general  cerebral  inflamma- 
tion, etc.  The  hyperemia  may  be  active  or  passive.  Hyperemia 
probably  causes  headache,  made  worse  by  the  recumbent  position, 
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tinnitus  aurium,  vertigo,  possibly  ataxia,  sensation  of  fullness  and  sore- 
ness of  the  head,  impaired  cerebration,  and  even  epileptoid  attacks. 
The  head  may  feel  as  though  it  would  burst,  the  face  may  be  red,  there 
may  be  unusual  mental  activity;  or,  if  the  congestion  become  too 
intense,  mental  apathy,  sleeplessness,  disturbed  vision,  swimming  of 
objects  before  the  eyes,  and  headache  may  result. 

The  treatment  consists  in  the  administration  of  ergot,  fifteen  to 
thirty  minims  of  the  fluidextract  three  or  four  times  daily,  leeching 
at  the  back  of  the  neck  or  temples — two  or  three  leeches  for  children, 
eight  to  ten  for  adults.  Wet-cupping  and  purgatives  may  be  of  ser- 
vice. Usually  some  systemic  disorder  will  be  found  needing  treatment, 
as  the  cerebral  hyperemia  most  frequently  is  merely  a  part  of  a  general 
hyperemia.  Mental  activity  and  excitement  should  be  avoided. 
Light  exercise  is  beneficial.  Overeating  or  too  rich  food,  champagne 
suppers,  strong  tea  and  coffee,  all  forms  of  alcohol,  and  excessive 
smoking  should  be  avoided. 

The  greatest  danger  of  cerebral  hyperemia  is  cerebral  hemorrhage 
or  a  form  of  epilepsy.  So  far  as  possible,  chronic  coughing  or  straining 
at  stool  should  be  prevented.  Apoplexy  has  occurred  while  the  patient 
was  at  stool,  occasionally  also  during  coitus.  Tight  clothing  about  the 
neck  should  be  avoided.  An  ice-bag  to  the  head  may  give  relief.  Cold 
baths,  mustard  foot-baths,  draw  the  blood  from  the  brain  to  the  surface 
of  the  body.  Very  v/arm  baths  are  not  considered  advisable.  Eight, 
ten,  or  sixteen  ounces  of  blood  or  more  may  be  withdrawn  occasionally, 
especially  when  the  face  appears  much  congested,  the  heart  is  strong, 
and  the  person  is  not  advanced  in  years.  The  blood-pressure  should  be 
reduced,  but  it  is  a  mistake  to  attempt  the  reduction  of  pressure  from 
i8o  to  125  or  130.  A  reduction  to  i6o  may  be  accompanied  by  much 
improvement.  Laxatives  are  of  benefit,  and  constipation  should  be 
avoided.  The  bitter  waters,  Epsom  salts,  sodium  phosphate,  or 
citrate  of  magnesia  may  be  employed.  The  kidneys  should  be  kept 
active.  Hypnotics  in  certain  cases  are  needed,  especially  where 
there  is  excitement  or  convulsions,  and  of  these  veronal,  trional,  sul- 
phonal,  chloralamid,  chloretone,  may  be  used.  Some  persons  are 
benefited  by  bleeding  every  month  or  so.  When  a  person  with  con- 
gestion is  unable  to  sleep,  he  should  not  be  allowed  to  occupy  himself 
with  reading  or  writing  during  the  time  at  night  he  is  kept  awake, 
as  thereby  he  increases  his  tendency  to  wakefulness.  A  part  of  the 
wakefulness  is  the  result  of  habit:  the  patient  gets  into  the  habit  of 
awakening  at  a  certain  hour  every  night  and  of  remaining  awake  a 
certain  time.  A  hypnotic  given  just  before  bedtime  and  repeated 
four  or  five  evenings  in  succession  may  break  up  this  habit.  Hyp- 
notics should  not  be  used  frequently,  as  the  patient  will  become  depen- 
dent upon  them,  and  they  will  eventually  lose  their  power.  The 
mind  should  not  be  actively  occupied  just  before  retiring.  Sometimes  a 
glass  of  warm  milk  at  bedtime  predisposes  to  sleep.  Light  exercise 
in  the  open  air,  riding,  and  sea  air  induce  sleep.  A  heavy  meal 
shortly  before  retiring  should   be   avoided.     The  bromid    salts    are 
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useful.  An  alcohol  rubbing  after  the  patient  has  retired  may 
hasten  sleep.  Sleeping  during  the  daytime,  and  tea  and  coffee, 
should  be  avoided. 

Anemia  of  the  Brain 

What  has  been  said  of  cerebral  hyperemia  is  equally  true  of 
cerebral  anemia,  viz.,  that  the  condition  rarely  if  ever  exists  alone,  and 
is  usually  a  part  of  a  general  circulatory  disturbance.  It  may  occur 
with  general  anemia  from  any  cause,  in  the  pernicious  form  as  well 
as  in  less  severe  types;  it  may  occur  in  leukemia,  chlorosis,  arterio- 
sclerosis, or  with  diseases  of  the  blood-vessels  of  the  brain.  Obstruc- 
tion of  the  arterial  cerebral  circulation  may  be  a  rare  cause.  It  is 
probable  that  the  symptoms  produced  by  thickening  of  the  cerebral 
arteries  are  in  a  large  measure  the  result  of  cerebral  anemia,  as  the 
nutrition  of  the  brain  must  be  seriously  disturbed  by  diseased  vessels. 
The  symptoms  are  those  of  impaired  cerebration,  confusion  of 
thought,  and  a  mental  complex  in  pernicious  anemia,  as  shown  by 
Pickett,  resembling  the  Korsakoff  psychosis.  Tinnitus  aurium  and 
headache  occur,  and  it  may  be  difficult  to  distinguish  the  symptoms 
from  those  of  cerebral  hyperemia. 

A  distinction  must  be  made  between  the  acute  and  chronic  forms 
of  anemia.  Fainting  is  caused  by  acute  anemia  of  the  brain  from 
sudden  impairment  in  the  action  of  the  heart.  Acute  anemia  results 
also  from  sudden  loss  of  blood,  as  after  childbirth,  surgical  opera- 
tions, or  severe  hemorrhages  occurring  anywhere  in  the  body.  It  is 
part  of  a  general  anemia,  but  the  cerebral  symptoms  may  be  the  most 
pronounced.  It  may  occur  after  removal  of  large  amounts  of  fluid 
from  the  body,  as  in  ascites.  The  attack,  if  not  too  acute,  is  accom- 
panied by  ringing  in  the  ears,  vertigo,  darkness  before  the  eyes,  feeble 
pulse,  and  then  loss  of  consciousness. 

In  the  acute  attack  the  flow  of  blood  to  the  head  should  be  en- 
couraged by  placing  the  patient  in  a  reclining  position,  or  even  by 
having  the  head  lower  than  the  feet,  and  it  may  be  necessary  to  main- 
tain this  position  of  the  body  several  days.  The  clothing  about  the 
chest  should  be  loosened  so  as  to  avoid  compression,  and  respiration 
and  cardiac  action  may  be  stimulated  by  dashing  cold  water  in  the 
face,  by  giving  irritating  substances  to  be  smelled,  as  ammonia, 
spirits  of  camphor,  etc.  When  the  anemia  is  grave,  artificial  warmth 
should  be  employed,  and  pans  of  hot  water  may  be  placed  in  the  bed. 
Cloths  wrung  out  of  hot  water  may  be  laid  over  the  abdomen  and 
chest.  The  faradic  brush,  or  the  rapidly  interrupted  faradic  current 
applied  to  the  skin,  affords  an  excellent  means  of  stimulation.  Arti- 
ficial respiration  may  be  required  in  grave  cases.  The  lower  limbs  may 
be  bandaged  in  order  to  drive  the  blood  toward  the  brain.  Stimulants 
will  often  be  needed,  and  for  this  purpose  camphorated  oil,  mx  to  xv, 
atropin,  gr.  xiTT)  strychnin,  gr.  g-V  to  4V,  every  two  or  three  hours,  alter- 
nating, are  of  service.  Nitroglycerin,  gr.  yw^i  or  tincture  of  digitalis, 
njix,  or  some  other  form  of  digitalis,  or  tinct.'strophanthus,  nxx,  may  be 
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employed  to  stimulate  the  heart.  A  hot-coffee  enema  is  also  of  benefit 
in  acute  cases,  and  where  much  blood  has  been  lost  hypodermoclysis 
or  direct  injection  of  a  normal  salt  solution  into  a  vein  is  not  to  be 
neglected.  Alcohol  may  be  useful  to  build  up  the  strength  of  the 
patient. 

Where  mitral  stenosis  or  aortic  stenosis  exists,  violent  exercise 
should  be  avoided  and  the  heart  should  not  be  greatly  stimulated. 
It  is  well  for  one  with  chronic  anemia  to  sleep  with  the  head  low 
in  order  to  increase  the  flow  of  blood  to  the  brain.  The  drain  of  nursing 
is  very  great  on  anemic  mothers. 

The  treatment  of  chronic  anemia  of  the  brain  is  that  employed 
for  general  anemia,  viz.,  the  administration  of  iron,  arsenic  in  some 
form  (as  the  cacodylate  of  sodium  hypodermically),  strychnin,  quinin, 
the  nitrites,  etc.  Improvement  of  the  general  health  by  proper  exer- 
cise, nutritious  food,  and  all  measures  that  pertain  to  hygiene  have  a 
tendency  to  diminish  the  anemia. 

CEREBRAL  HEMORRHAGE,  EMBOLISM,  AND  THROMBOSIS 

It  is  impossible  in  many  cases  to  make  a  positive  diagnosis  between 
cerebral  hemorrhage,  emboUsm,  and  thrombosis.  Disease  of  the 
blood-vessels,  arteriosclerosis,  is  the  chief  cause  of  hemorrhage  and  of 
thrombosis,  and  this  vascular  disorder  is  often  associated  with  valvular 
disease  of  the  heart,  which  is  the  cause  of  embolism.  EmboKsm  may 
occur  from  acute  or  chronic  endocarditis,  aneurism,  or  atheroma.  In- 
fected emboK  may  originate  in  mahgnant  endocarditis. 

Septic  emboh  are  Hkely  to  cause  meningitis.  The  symptoms  are 
those  of  obstruction  of  the  cerebral  circulation;  convulsions,  paralysis, 
headache,  confusion,  stupor,  more  rarely  delirium,  nausea  and  vomit- 
ing, etc.. 

Thrombosis  may  result  not  only  from  sclerosis  of  cerebral  vessels, 
but  also  from  weak  action  of  the  heart,  and  probably  from  alteration 
of  the  composition  of  the  blood.  In  this  way  thrombosis  may  occur 
in  typhoid  fever. 

One  must  not  be  misled  by  the  slowness  of  the  development  of  the 
symptoms  into  the  behef  that  hemorrhage  has  not  occurred.  The 
leakage  may  be  so  gradual  that  hours  may  elapse  before  sufficient 
blood  has  accumulated  to  cause  pressure.  W.  C.  Krauss  has  reported 
a  case  in  which  about  sixty  hours  after  a  fall  from  a  trolley  car 
disturbances  of  speech  were  first  noticed,  and  it  was  not  until  the 
fourth  day  that  Jacksonian  epilepsy  developed.  A  small  hemor- 
rhage of  the  cerebral  membranes  from  a  vein  of  the  pia  on  the  side 
opposite  to  where  the  blow  was  received  was  removed  by  operation. 
The  hemorrhage  had  evidently  been  caused  by  gradual  leakage.* 

Prophylactic  Treatment. — This  may  ward  off  for  along  time  a  threat- 
ened rupture  of  the  blood-vessels.  Persons  with  thickened  arteries, 
especially  those  who  have  reached  or  passed  middle  age,  who  have  a 
rapid  heart,  and  frequently  present  the  appearance  of  vascular  con- 
*  Krauss:  Amer.  Jour.  Med.  Sci.,  September,  1904,  p.  393. 
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gestion,  should  be  warned  of  the  danger  of  apoplexy.  Their  lives  should 
be  so  ordered  that  excitement  and  increased  cardiac  action  are  avoided 
as  much  as  possible.  They  should  be  cautioned  against  climbing  hills 
and  long  staircases,  although  exercise  in  moderation,  such  as  does  not 
send  an  excessive  amount  of  blood  through  the  diseased  vessels,  is 
desirable.  People  who  are  in  danger  of  apoplexy  are  often  high  livers; 
indeed,  this  danger  not  infrequently  has  been  caused  by  the  excessive 
indulgence  in  food  and  alcoholic  drinks.  The  diet  should  be  regulated 
and  alcoholic  stimulants  should  be  avoided,  but  if  the  heart  be  weak 
and  the  patient  has  become  dependent  on  such  stimulation,  it  may  be 
necessary  to  diminish  gradually  the  amount  of  alcohol.  Heat  should 
be  avoided  as  far  as  possible,  and  if  the  patient  has  sufficient  financial 
means,  he  should  seek  a  cool  climate  during  the  warm  months  of  the  year. 
Anger  may  be  a  cause  of  increased  cardiac  action,  and  apoplexy 
has  occasionally  followed  a  severe  manifestation  of  temper.  Much 
can  be  done  to  avoid  rupture  of  the  vessels,  but  in  spite  of  all  care 
and  foresight  rupture  may  occur.  Physicians  seldom  see  an  apoplec- 
tic attack  in  its  commencement,  and  when  they  are  called,  the  patient 
is  usually  unconscious.  Drugs  may  be  useful  in  the  prophylactic 
treatment.  lodid  of  sodium,  potassium,  or  strontium  is  a  favorite 
remedy  in  arteriosclerosis,  and  probably  is  of  service;  nitrite  of 
sodium  or  nitroglycerin,  the  latter  in  dose  of  yio"  g^-'  dilates  the 
peripheral  vessels  and  stimulates  the  heart.  It  is  a  matter  of  much 
doubt  as  regards  the  extent  of  improvement  obtainable  from  the 
administration  of  these  remedies.  Where  the  vessels  are  greatly 
diseased,  we  cannot  expect  an  iodid  or  nitrite  to  restore  diseased  tissue. 
There  is  a  family  tendency  to  arteriosclerosis,  and  the  author  has  had 
a  case  of  apoplexy  in  a  man  in  whose  family  eight  maternal  aunts 
and  uncles  and  his  maternal  grandmother  had  died  of  apoplexy.  The 
tendency  to  vascular  disease  was  evidently  transmitted  in  this  family. 
Intellectual  work  probably  increases  the  danger  of  cerebral  hemor- 
rhage by  causing  an  increased  flow  of  blood  to  the  brain. 

Bleeding  has  been  much  abused,  but  in  some  cases  it  is  of  distinct 
service.  The  removal  of  eight  to  sixteen  ounces  of  blood  in  a  person  who 
has  signs  of  great  cerebral  congestion,  viz.,  deeply  injected  face  and  sen- 
sations of  fullness  in  the  head  and  of  dizziness  with  headache,  numb- 
ness, and  temporary  weakness  of  one  or  more  Hmbs,  may  ward  off  a 
threatened  apoplexy.  Care  should  be  taken  to  avoid  withdrawal  of 
too  much  blood,  as  otherwise  weakness  may  be  the  result.  Where 
bleeding  seems  undesirable,  as  where  the  danger  of  hemorrhage  is  less 
acute  but  still  present,  aconite  in  small  doses  may  accomphsh  much 
the  same  results  by  dilating  the  peripheral  vessels  and  thereby  bleeding 
a  patient  into  his  own  vessels.  The  condition  of  the  blood-pressure 
should  be  determined  frequently. 

Treatment  of  the  Attack. — When  the  patient  is  seen  soon  after  the 
apoplexy  has  occurred,  treatment  is  less  effective  than  when  preventive 
measures  are  employed.  Theoretically,  effort  should  be  made  to 
arrest  the  hemorrhage  occurring  within  the  brain,  but  this  is  not  easy 
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to  accomplish.  WHiere  the  pulse  is  very  full,  eight  to  sixteen  ounces 
of  blood  may  be  removed.  It  is  questionable  whether  such  bleeding 
is  of  benefit  to  the  patient.  The  procedure  is  much  recommended, 
but  the  vitahty  has  already  been  reduced  by  the  cerebral  hemorrhage, 
and  it  is  possible  that  the  removal  of  blood  from  the  peripheral  circu- 
lation may  further  exhaust  the  patient's  strength  and  carry  him  beyond 
the  point  of  endurance. 

Small  doses  of  aconite  may  be  used.  Whether  such  procedures 
as  friction  of  the  extremities,  mustard  foot-baths,  etc.,  accomphsh 
much  is  questionable,  but  if  they  do  not  benefit  the  patient,  they  may 
to  some  extent  reheve  the  mental  strain  of  the  anxious  relatives, 
who  feel  that  efforts  are  being  made  to  save  the  patient.  The 
bowels  and  bladder  should  be  attended  to.  The  latter  may  be 
much  distended,  and  catheterization  should  be  performed.  Frequently 
involuntary  micturition  occurs,  because  the  mental  state  of  the  pa- 
tient does  not  permit  him  to  control  his  spliincters.  An  enema  may 
be  given  to  evacuate  the  lower  bowel,  and  croton  oil,  3^  to  i  drop  with 
a  little  oHve  oil,  may  be  placed  on  the  tongue.  It  is  sometimes  difficult 
to  get  the  unconscious  patient  to  swallow,  although  if  the  stupor  be 
not  too  great,  deglutition  is  still  possible.  Where  consciousness  is 
only  partially  impaired,  the  bowels  may  be  moved  by  small  doses 
of  calomel,  by  Epsom  salts,  or  some  other  cathartic.  The  free  move- 
ment of  the  bowels  is  desirable,  as  thereby  depletion  of  the  circulation 
is  accompHshed  to  some  extent  and  the  tendency  to  hemorrhage 
arrested.  Elaterium  produces  watery  stools  and  is  desirable  when 
the  \dtahty  is  not  too  low. 

The  head  should  be  raised  and  the  patient  should  be  placed  in  the 
most  comfortable  position  by  which  free  respiration  may  be  secured. 

The  nutrition  should  be  maintained  by  hquid  diet,  milk  being 
the  most  valuable  food.  Usually  the  patient  will  be  able  to  swallow  fluid 
when  it  is  administered  to  him  by  means  of  a  feeding-cup ;  but  where 
swallowing  is  difficult,  nutrient  enemas  must  be  employed.  Cardiac 
stimulants  are  not  frequently  required,  at  least  in  the  acute  stage  of 
an  apoplexy,  but  where  the  pulse  is  weak  and  the  heart-sounds  are 
feeble,  moderate  amounts  of  alcohol,  caffein,  camphorated  oil,  or 
other  stimulants  may  be  employed.  Increasing  the  action  of  the 
heart  increases  the  danger  of  cerebral  hemorrhage. 

If  convulsions  occur,  they  are  not  to  be  regarded  as  a  reliable 
sign  of  extension  of  the  hemorrhage  into  the  lateral  ventricles,  and 
may  be  controlled  by  chloral  hydrate  in  clyster,  or  by  hypodermics 
of  morphin.    Convulsions  may  increase  the  bleeding  within  the  brain. 

After-treatment. — More  can  be  done  in  the  after-treatment  of 
apoplexy  than  is  usually  recognized.  The  paralysis  and  contractures 
are  to  be  overcome  as  far  as  possible,  although  in  regard  to  the  latter 
the  treatment  is  more  preventive  than  curative.  The  author  has  ob- 
served great  improvement  in  hemiplegia  occurring  in  childhood  where 
the  patient,  an  unusually  intelligent  girl,  made  all  possible  use  of 
her  paralyzed  upper  Hmb.     She  carried  pails  of  water  in  the  hand 
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of  the  paralyzed  side,  in  order  that  the  muscles  of  the  upper  limb 
might  not  atrophy.  Encouragement  should  be  given  to  the  patient 
to  make  use  of  whatever  power  is  left,  and  the  results  will  depend  on 
the  perseverance  and  intelhgence  of  the  patient  and  on  the  degree 
of  original  palsy  in  the  Hmbs. 

Massage  and  electricity  are  distinctly  of  value  where  the  hemiplegia 
is  not  complete  or  at  least  not  persistent  as  complete  paralysis.  As  the 
extensors  are  more  affected  in  the  upper  limbs  and  the  flexors  in  the 
low^er,  the  electricity  and  massage  should  be  applied  chiefly  to  these 
more  weakened  muscles.  Even  though  the  paralysis  has  existed  many 
years,  the  systematic  and  proper  application  of  electricity  and  massage 
may  give  marked  results.  If  the  paralysis  be  a  spastic  one,  as  so  often 
is  the  case,  there  is  a  difference  of  opinion  regarding  the  advisabihty 
of  using  massage  and  electricity;  in  flaccid  palsy,  however,  most 
authors  recommend  their  employment.  By  having  a  patient  make 
voluntary  efforts  to  contract  a  certain  group  of  muscles  at  the  same 
moment  the  electric  current  is  passed  over  the  nerve  supply  of  this 
group,  or  when  the  movement  is  resisted  by  the  hand  of  the  examiner, 
it  may  be  possible  to  increase  the  voluntary  movements.  The  patient 
is  inclined  to  use  his  better  hand,  as  it  requires  patience  to  persist 
in  the  attempt  to  use  muscles  that  respond  poorly  to  vohtion,  but  he 
should  be  encouraged  to  use  these  weakened  muscles  so  far  as  he  is 
able.  Passive  movements  are  beneficial.  They  exercise  the  muscles, 
tend  to  prevent  atrophy,  and  assist  in  overcoming  contractures. 

Where  the  flexor  muscles  in  the  upper  Hmb  are  proportionately 
strong  and  the  extensors  are  weak,  nerve  anastomosis  has  been 
attempted,  but  not  with  much  success.  It  should  not  be  employed 
until  massage  and  electricity,  appHed  only  to  the  weaker  muscles, 
have  been  given  a  fair  trial. 

APHASIA 

The  prognosis  as  regards  aphasia  depends  upon — (i)  The  age  of  the 
patient  at  the  time  the  aphasia  develops;  (2)  the  nature  of  the  lesion 
within  the  brain;  (3)  the  extent  of  the  speech  area  invaded;  (4)  the 
representation  of  the  speech  function  in  each  cerebral  hemisphere ;  and 
(5)  the  intelhgence  and  perseverance  of  the  patient  in  treatment. 
In  right-handed  persons  the  left  cerebral  hemisphere  contains  the 
centers  of  speech;  but  if  these  centers  be  destroyed  early  in  life,  at 
a  time  when  the  brain  is  in  a  formative  state,  the  right  cerebral  hemi- 
sphere can  acquire  the  speech  function.  Therefore,  it  is  exceedingly 
rare  to  find  a  right  hemiplegia  associated  with  aphasia  if  the  cerebral 
lesion  developed  early  in  hfe.  The  character  of  the  cerebral  lesion 
has  much  to  do  with  the  prognosis  of  aphasia.  Thrombosis  is  hkely 
to  cause  permanent  obHteration  of  the  artery  supplying  the  speech 
area  (the  middle  cerebral),  and  therefore  to  cause  persistent  aphasia. 
Hemorrhage  into  the  brain  from  spontaneous  rupture  of  a  blood- 
vessel may  destroy  so  much  brain  tissue  that  there  may  be  little 
reason  to  hope  for  restoration  of  speech.     Ti-auma  of  the  head  may 
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cause  pressure  upon  the  brain  from  a  displaced  piece  of  bone  or  from 
meningeal  hemorrhage  with  edema,  and  in  course  of  time  the  brain 
may  accommodate  itself  to  the  altered  conditions  or  the  hemorrhage 
may  become  partly  absorbed,  and  it  is  not  uncommon  to  find  that 
the  aphasia  in  such  cases  has  become  very  much  less  intense  or  has 
entirely  disappeared  after  some  months. 

When  the  lesion  is  confined  to  a  small  portion  of  the  speech  area,  the 
chances  for  improvement  are  far  greater  than  when  the  whole  speech 
area  is  involved.  If  Broca's  area  alone  is  destroyed,  the  condition  is 
one  of  motor  aphasia  without  sensory  aphasia,  although  this  is  con- 
tradicted by  Marie,  and  v\'hile  the  patient  cannot  speak,  he  has  retained 
his  receptive  speech  centers  and  can  hear  and  understand  spoken 
words  and  can  read  to  himself.  When  sensory  aphasia  also  exists  and 
the  avenues  of  approach  to  the  speech  area  are  thus  blocked,  httle 
can  be  hoped  for  in  the  treatment  of  aphasia,  provided  the  patient 
has  reached  adult  life  and  the  vicarious  action  of  his  brain  has 
become  less  pronounced.  Some  individuals  are  endowed  with  a 
double  representation  of  speech  in  the  cerebral  hemispheres,  although 
the  left  heinisphere  usually  is  the  more  active.  A  destruction  of  this 
left  area  may  causs  aphasia,  at  first  complete,  and  later  becoming 
partial  as  the  right  hemisphere  assumes  the  function  formerly  exer- 
cised by  the  left. 

All  these  factors  must  be  taken  into  consideration  in  the  treat- 
ment of  aphasia,  and  in  some  cases,  even  in  the  adult,  especially  in 
those  cases  resulting  from  trauma,  the  author  has  known  aphasia  to 
entirely  disappear  without  treatment.  Where  the  injury  of  the  brain  is 
intense,  the  intellect  becomes  greatly  impaired.  As  frequently  we  cannot 
decide  at  first  how  extensive  the  lesion  is,  it  is  well  to  make  the  attempt 
in  every  case  to  mitigate  the  aphasia.  The  reeducation  of  the  patient 
demands  the  greatest  patience  and  perseverance  on  the  part  of  the 
caretaker.  The  aphasic  individual  is,  so  far  as  speech  is  concerned, 
much  hke  a  child,  and  must  begin  again  to  learn  to  speak  in  much  the 
same  way  as  does  a  child.  He  may  learn  simply  by  Ustening  to  those 
about  him,  and  if  he  be  inteUigent  and  persevering,  much  may  be  ex- 
pected. There  are  various  methods  which  may  be  employed  to  assist 
the  patients  in  reacquiring  speech.  These  have  been  clearly  and 
concisely  presented  by  C.  K.  Mills,  and  I  quote  from  his  paper. 
Dr.  Mills  summarized  the  various  pedagogic  methods  of  treating 
aphasics  as  follows:* 

1.  The  method  of  repetition  after  others  which  later  becomes  that  of  spontaneous 
recall  as  the  patient  improves;  and  allied  or  assisting  methods,  Hke  reading  aloud,  copying 
and  writing  from  dictation. 

2.  Phonetic  methods,  such  as  the  method  of  the  physiologic  alphabet  suggested  by 
Wyllie  and  the  use  of  phonetic  readers. 

3.  The  employment  of  vision  to  assist  in  the  training,  as  when  the  aphasic  imitates 
the  movements  of  articulation,  enunciation,  and  vocalization  as  made  by  others  or  by 
himself,  in  the  latter  case  observing  these  in  a  mirror. 

4.  The  retraining  of  the  patients  in  the  grammar  of  language  when  the  aphasic  is 
educated  and  when  not,  reorganizing  so  far  as  possible  such  language  as  he  originally  had. 

5.  Various  special  methods  suggested  by  different  authorities,  as,  for  instance,  that 
of  Goldscheider,  of  training  the  patient  to  repeat  meaningless  syllables. 

*  Mills:    Journal  of  the  American  Medical  Association,  December  24,  1904,  p.  1940. 
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Dana's  *  method  of  training  aphasics  is  as  follows; 


Ah,  Oh,  or  another  exclamation  express- 


1.  Repeat  five  exclamatory  words,  such  as 
ing  joy,  anger,  or  other  emotion. 

Repeat  after  the  teacher  ten  single  monosyllabic  nouns  and  pronouns. 

Repeat  ten  polysyllabic  nouns. 

Repeat  ten  verbs. 

In  these  latter  exercises,  each  time  a  noun  is  named,  let  the  patient  see  the  object, 
feel  it,  and  see  the  wTitten  or  printed  name  of  it  on  a  piece  of  paper  before  him,  thus 
stimulating  his  visual,  auditory,  and  tactile  memories  at  the  same  time,  as,  for  example: 
Watch;   pencil;   pen;   cane;   box;   book;   and  so  on. 

2.  Repeat  the  letters  of  the  alphabet,  these  letters  being  held  in  front  of  him. 
Repeat  the  letters  of  the  alphabet  after  wTiting  and  looking  at  each  one. 
Repeat  the  figures  up  to  ten. 

Repeat  while  looking  at  the  written  figures  in  front  of  him.  Write  and  repeat  these 
figures. 

3.  Repeat  ten  simple,  qualifj-ing  adjectives,  such  as:  White;  black;  red;  smooth; 
soft;   rough.     At  the  same  time  let  him  see  the  object  and  color,  or  feel  the  same. 

4.  Later  let  him  trj-  to  repeat  sentences  of  three  words  in  which  the  noun  is  joined 
to  the  adjective,  using  the  familiar  nouns  and  the  familiar  adjectives  already  experimented 
with,  thus:  Pencil  or  pen  is  black;  box  is  white;  book  is  red;  and  so  on. 

5.  If  the  patient  ever  had  any  musical  capacity,  have  him  sit  at  the  piano  and  hum 
the  notes  of  the  piano,  going  through  an  octave,  and  then  let  him  tr>-  to  hum  a  tune, 
striking  a  note  at  the  same  time.  Finally  teach  him  to  sing  the  tune  through  and  then 
introduce  the  possible  words.     Some  patients  can  sing  before  they  can  talk. 


A  PHYSIOLOGIC  ALPHABET 

I.— VOWELS. 

y — i  e  a  o  u — w 

These  should  be  pronounced  in  the  Latin 
manner,  as  ee,  eh,  ah,  oh,  00;  y  and  tii  are  con- 
sonants, not  vowels,  but.  as  explained  in  the 
text,  they  have  very  close  relationships  to 
the  vowels,  initial  y  being  %'ery  closely  re- 
lated to  i,  and  initial  w  to  u. 

n.— CONSONANTS. 

Voiceless       Voiced         Voiced 
Oral  Oral  Nasal 

Consonants.  Consonants.  Resonants. 


ILLUSTRATIVE  SENTENCES 
I.— VOWELS. 
Even  ancient  leves  are  awed  over  oozing. 

This  sentence  represents  only  long  vowels. 
Their  short  equivalents  can  be  represented, 
as  shown  bj'  Mr.  Pitman,  by  attaching  the 
letter  /  to  each  vowel,  thus: — 

eet,  it,  el,  at,  ut,  ol,  dot. 
n.— CONSONANTS. 


Labials. 
Ust  Stop  Position.) 

T 

(W) 

3 
W 

M 

. 

Peter  Brown  made  wAite  wax. 

LabiO'dentals. 

F 

V 

Fine  villages. 

Linguo^dentals. 

Tht 

S 

Th» 

Z 

Thinkestthou  so,  zealot? 

Anterior 
Lingfuo-palatals. 

(2d  Stop  Position.) 

Sh 
T 

(L) 

Zh 
2) 
L 
R 

N 

Urely  took  down  nine  large  roses. 

Posterior 
Linguo^palatals. 

(3d  Stop  Position. ) 

1 
1 

HorCh 

G 

V 

(R) 

Ng 

Can  Gilbert  bria^'LocA  Hourn  youths? 

The  voiceless  W  and  the  voiceless  L  have 
been  given  above  within  parentheses,  the  former 
being  now  almost  confined  to  Scotland,  and 
the  latter  being  peculiar  to  Wales.  The  bur- 
ring or  uvular  R  is  also  given  within  parentheses. 

♦Studies  from  the  Department  of  Neurology,  Publications  of  Cornell  University 
Medical  College,  N.  Y.,  1904,  vol.  i. 
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6.  Copy  sentences  made  up  of  the  words  he  is  being  taught.  Let  him  have  an  ordi- 
nary copy-book  and  have  the  copy  at  the  top  of  the  page.  Let  him.fill  a  page  every  day, 
trying  at  the  same  time  to  pronounce  the  words  as  he  writes  them.  Have  him  copy 
first  the  familiar  nouns,  and  then  the  simpler  verbs,  then  the  simple  adjectives;  finally 
let  him  copy  sentences. 

Take  a  small  vocabulary  and  repeat  from  this,  not  trying  to  enlarge  too  soon. 

7.  Write  the  letters  of  the  alphabet,  and  as  he  writes  them,  try  to  repeat  them.  Do 
this  without  a  copy,  if  possible.  Then  let  him  write  words  to  dictation,  using  the  sarne  vocab- 
ulary above  referred  to.  Finally  let  him  try  to  write  short  sentences  to  dictation,  then 
try  to  read  them  after  he  has  written  them,  with  assistance  at  first,  then  without. 

8.  Write  numbers  up  to  twenty  and  say  them  out  loud  when  written. 

9.  It  would  do  no  harm  and  might  be  of  some  benefit  to  try  the  effect  of  hj^jnotic 
suggestion  in  helping  him  to  get  along  in  these  exercises. 

10.  The  patient  should  allow  himself  to  be  read  to  for  a  short  time  twice  a  day,  and 
he  should  also  try  himself  to  read  a  quarter  of  a  page  every  day. 

The  phonetic  methods  of  reduction,  /.  e.,  the  proper  use  of  the  vowel  and  consonant 
sounds  and  their  combinations  in  particular  ways,  are  employed  by  some  in  the  treat- 
ment of  aphasia.  Mills  thinks  that  undoubtedly  a  knowledge  of  the  best  method  of  pro- 
ducing and  using  special  sounds  and  phonetic  associations  will  be  of  value  in  the  restor- 
ation of  speech  lost  by  an  adult,  or  even  by  a  child,  as  it  is  in  the  primary  education  of  a 
child.     In  speaking  of  Wyllie's*  physiologic  alphabet,  accompanying  this  article,  he  says: 

In  this  physiologic  alphabet  the  exact  methods  of  forming  and  using  both  vowels  and 
consonants  need  to  be  understood.  A  little  practice,  however,  and  the  knowledge  of 
the  principles  of  the  formation  of  these  sounds,  as  described  by  Wyllie,  will  enable  this 
to  be  done.  He  discusses  at  length  the  manner  in  which  the  consonant  sounds  are  formed 
by  the  movements  and  positions  of  the  lips,  teeth,  and  tongue.  He  especially  considers 
the  so-called  stop  positions  resulting  from  placing  the  tip  of  the  tongue  at  various  points, 
as  on  the  teeth,  and  anterior,  middle,  and  posterior  locations  as  regards  the  roof  of  the 
mouth.  In  each  of  these  positions  certain  sounds,  labial,  labio-dental,_  linguo-dental, 
anterior  linguo-palatal,  and  posterior  linguo-palatal,  are  formed  by  the  action  of  air  pass- 
ing through  the  oral  cavity  and  outlets.  Practice  with  the  table  and  the  illustrative 
sentences  given  in  it,  or  with  others  which  can  easily  be  formed  on  the  evident  principles 
involved,  will  soon  familiarize  one  with  the  methods  of  its  use  even  without  an  understand- 
ing of  all  the  technicalities  in  the  production  of  voice. 

With  regard  to  motor  aphasia  and  the  method  of  training  by  repetition  and  by  the 
phonetic  method,  Wyllie  says  that  it  is  often  advantageous  to  have  the  patient  repeat 
spoken  words,  and  he  holds  that  it  is  largely  in  this  way  that  he  reacquires  his  speech. 
He  believes,  however,  that  the  process  can  be  much  expedited  by  having  the  patient  in 
the  first  instance  master  the  simple  letter  sounds,  such  as  are  explained  in  connection  with 
the  discussion  of  his  physiologic  alphabet. 

Mills  beKeves  in  the  use  of  primers  and  grammars  in  the  retrain- 
ing of  aphasics,  and  he  thinks  that  these,  with  individuals  previously 
reasonably  educated,  are  of  great  value.  He  beHeves  that  the  patients 
should  be  taught  the  grammar  as  a  child  is  instructed;  in  other  words, 
by  teaching  him  the  meaning  of  the  chfferent  parts  of  speech  and  the 
exact  methods  of  using  them  in  phrases  and  sentences.  The  signifi- 
cance and  value  of  the  quahfying,  relating,  and  conjoining  parts  of 
speech  should  be  enforced  by  numerous  examples.  When  the  aphasic, 
in  his  efforts  to  repeat  after  another  or  to  respond  to  what  another  asks 
or  indicates,  uses  incomplete  sentences,  the  complete  sentences  should 
be  given  and  explained.  In  every  possible  way  the  manner  of  using 
adjectives,  prepositions,  conjunctions,  and  auxiharies  should  be  im- 
pressed. The  patient  with  the  book  before  him  should  be  taught  to 
conjugate  verbs,  dechne  nouns  and  pronouns,  compare  adjectives, 
and  in  other  ways  to  go  through  the  routine  methods  of  studying 
language  employed  in  the  schools,  these  being  modified  by  the  partic- 
ular requirements  of  the  case.    The  dictionary  can  often  be  used  as  a 

*  Wyllie:  "  The  Disorders  of  Speech." 
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valuable  adjunct  to  the  grammar,  some  patients  taking  a  particular 
interest  not  only  in  reacquiring  words  in  this  way,  but  in  thus  learning 
their  meaning  and  their  uses  as  parts  of  speech. 

In  the  treatment  of  motor  aphasia  Gutzmann  begins  by  teaching 
the  lip  sounds,  the  vowtIs,  first  a,  which  causes  the  mouth  to  be  widely 
opened,  then  o,  then  u,  then  e,  and  then  i.  The  patient  must  observe 
carefully  the  mouth  of  the  teacher  while  he  is  speaking,  in  order  that 
he  may  imitate  the  positions  of  the  mouth,  but  in  addition  to  this  he 
must  observe  his  own  mouth  in  a  looking-glass  while  he  is  speaking. 
After  the  vowels  have  been  learned,  the  explosive  sounds  are  practised, 
and  first  of  all  the  letter  p.  As  the  Kp  movements  are  usually  affected 
in  aphasics,  the  attempts  to  say  the  letter  p  give  the  hps  practice  and 
make  other  letters  easier.  The  p  and  a  are  combined  and  the  patient 
is  taught  to  say  pa,  and  then  po,  and  pe,  and  then  to  say  them  together 
pa  pe,  or  pa  po  pe.  The  acquiring  of  the  letter  p  brings  with  it  the 
letter  b.  Nasal  sounds  are  difiicult,  as  m.  F  and  v  also  cause  much 
difficulty.  The  letters  in  the  order  they  are  learned  are  t,  d,  k,  g,  n, 
s,  sch,  ch,  j,  r,  although  variations  are  permissible,  and  those  sounds 
which  seem  easiest  to  the  patient  should  be  practised  first.  Attempts 
to  write  with  the  left  hand  should  be  made  early,  as  this  assists  in  the 
acquiring  of  speech,  and  the  written  word  makes  a  deeper  impression 
upon  the  memory.  Attempts  to  read  should  be  begun  early  also.  The 
letters  should  be  shown  separately  to  the  patient,  and  then  some  word 
with  which  he  is  famihar,  and  the  object  the  letters  spell  may  be  shown; 
in  this  way  an  association  of  ideas  is  formed.  Gutzmann  beHeves 
that  observation  by  the  aphasic  of  the  person  speaking  aids  much  in 
the  acquiring  of  language,  and  he  refers  to  the  fact  that  if  at  the  opera 
a  singer  is  watched  through  the  opera-glasses,  the  words  sung  may  be- 
come more  distinct.    He  also  employs  a  phonetic  alphabet.* 

The  methods  used  in  teaching  foreign  languages  in  certain  schools 
may  be  employed  in  training  aphasics.  These  consist  of  frequent 
repetitions  of  a  sentence,  the  sho\ving  of  an  object  when  that  object  is 
named,  of  illustrating  the  meaning  of  a  sentence  by  the  action  of  the 
speaker,  etc.  Those  who  have  Hved  in  a  foreign  country,  the  language 
of  which  was  previously  unknown  to  them,  have  realized  how  much 
they  have  learned  by  the  constant  hearing  of  words  and  sentences 
and  attempts  on  their  o^^^l  part  at  speaking.  A  child  alw^ays  learns 
faster  than  an  adult.  The  aphasic  is  at  a  disadvantage  in  that  he  has 
an  intellectual  deficit.  The  child  in  being  taught  to  read  is  given  a 
book  containing  simple  sentences,  such  as:  "This  is  an  apple."  The 
picture  of  an  apple  appears  near  the  sentence,  and  the  words  of  the 
sentence  are  given  both  in  script  and  in  printing.  A  similar  method  can 
be  used  with  advantage  in  training  aphasics. 

ACUTE  ENCEPHALITIS 

The  acute,  non-purulent  form  of  encephalitis  has  been  the  subject 
of  much  study  in  recent  years.    It  is  usually  caused  by  infection.    The 

*  Gutzmann:    Archiv  fur  Psychiatrie,  vol.  xxviii,  p.  354. 
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diagnosis  from  meningitis  and  sinus  thrombosis  is  exceedingly  difl&cult, 
and  indeed  the  inflammation  of  the  brain  is  not  uncommonly  asso- 
ciated with  inflammation  of  the  pia.  The  treatment  recommended  for 
meningitis  may  be  employed  in  cases  of  encephalitis,  and  the  physician 
will  often  be  uncertain  whether  he  is  treating  encephahtis  or  menin- 
gitis, or  both. 

ABSCESS  OF  THE  BRAIN 

A  "running  ear"  is  not  infrequently  the  source  of  abscess  of  the 
brain,  and  should  always  be  thoroughly  treated.  It  is  occasionally 
regarded  as  a  matter  of  slight  importance,  and  may  exist  for  a  long  time 
without  causing  serious  symptoms,  but  the  author  has  known  metastatic 
cerebral  abscess  to  develop  after  purulent  otitis  media  had  existed  for 
decades.  The  preventive  treatment  of  cerebral  abscess  as  applied  to 
the  ear  is  therefore  of  great  importance.  Abscess  of  the  brain  may  be 
secondary  to  purulent  processes  in  the  lungs,  such  as  chronic  purulent 
bronchitis,  and  Httle  can  be  done  to  ward  off  the  danger  of  cerebral 
abscess  v/hen  it  is  present  in  this  form.  Any  purulent  foci  in  the 
body  may  be  the  source  of  metastasis  to  the  brain,  but  those  of  the 
lungs,  for  some  reason  that  has  not  been  satisfactorily  determined,  are 
especially  likely  to  be  so. 

After  abscess  has  formed  in  the  brain  surgical  treatment  alone  is 
to  be  considered.  It  is  extremely  dangerous  to  wait,  hoping  the  dis- 
charge may  occur  spontaneously,  through  some  of  the  sinuses  of  the 
cranium,  by  erosion  of  bone,  or  in  any  other  way.  There  is  much 
danger  of  an  abscess  within  the  brain  extending  to  the  surface  and 
causing  purulent  meningitis.  The  same  danger  exists  after  operation, 
and  it  has  seemed  probable  that  the  extensive  washing  of  the  brain, 
which  is  done  sometimes  at  the  time  of  operation,  may  spread  the  puru- 
lent process.  A  moderate  washing  seems,  however,  to  be  necessary, 
because  in  no  other  way  can  the  thick  pus  be  removed.  Aspiration  of  a 
collection  of  pus  within  the  brain  is  unsatisfactory,  because  the  pus 
often  is  so  thick  it  will  not  flow,  and  when  aspiration  is  attempted, 
much  pus  is  left  behind.  Methods  of  operation,  however,  must  be  dis- 
cussed elsewhere.  The  greatest  danger  from  cerebral  abscess  is  the 
development  of  a  secondary  purulent  meningitis. 

Abscess  secondary  to  trauma  of  the  head  occurs,  but  is  not  so 
common  as  that  following  purulent  middle-ear  disease. 

Wounds  of  the  head  should,  of  course,  be  treated  aseptically. 

Wherever  the  symptoms  of  brain  abscess  are  present,  the  surgeon 
will  do  well  to  explore  the  cranial  cavity,  as  he  dare  not  hope  for  relief 
otherwise.  The  symptoms  on  which  he  must  depend  are  those  of 
increased  intracranial  pressure,  viz.,  headache,  vertigo,  nausea  and 
vomiting,  choked  disks,  convulsions,  and  stupor.  Often  several  of 
these  symptoms  are  wanting.  Convulsions,  nausea,  vomiting,  and 
vertigo  are  much  less  common  than  in  cases  of  brain  tumor.  Choked 
disks  are  frequently  found  and  may  be  of  high  grade.  A  subnormal 
temperature  or  a  moderate  elevation  of  temperature,  slowing  of  the 
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pulse  and  of  respiration,  with  stupor,  are  very  suggestive  of  abscess. 
Chills  not  infrequently  occur. 

There  will  often  be  much  difficulty  in  deciding  where  the  surgeon 
shall  operate.  The  temporal  lobe  and  cerebellar  hemisphere  are  the 
most  common  seats  of  abscess  when  it  follows  middle-ear  disease, 
and  the  collection  of  pus  is  more  likely  to  be  in  the  former  position. 
If  the  left  temporal  lobe  be  the  seat  of  the  abscess,  symptoms  are  more 
distinct  than  when  the  abscess  is  in  the  right  temporal  lobe.  Most 
people  are  right-handed,  and  therefore  we  may  look  for  word-deafness 
if  the  left  temporal  lobe  be  affected.  As  the  abscess  not  infrequently  is 
below  the  first  temporal  convolution,  and  sometimes  below  the  second 
temporal  convolution,  sensory  aphasia,  as  showm  by  word-deafness,  may 
be  absent.  In  such  a  case  the  diagnosis  of  location  will  be  almost  as 
difficult  as  when  the  pus  is  in  the  right  temporal  lobe.  When  the  proc- 
ess has  reached  a  certain  stage,  pressure  upon  the  motor  tract  within 
the  brain  is  Ukely  to  occur  and  cause  weakness  of  the  hmbs  on  the 
side  opposite  to  the  abscess.  Hemianopsia  is  a  rare  sign  of  abscess, 
as  usually  a  fatal  termination  results  before  the  pus  extends  so  far 
toward  the  center  of  the  brain  as  to  involve  the  optic  radiations,  but 
it  occurred  in  a  case  reported  by  Mills  and  Spiller. 

Abscess  of  one  of  the  lateral  lobes  of  the  cerebellum  is  likely  to 
cause  ataxia,  vertigo,  headache,  and  some  alteration  of  the  patellar 
reflexes,  usually  a  diminution  or  loss,  but  the  abscess  may  form  so 
gradually  that  the  functions  of  the  cerebellum  are  little  disturbed  and 
time  is  given  for  readjustment  of  function. 

WTien  the  primary  lesion  is  in  the  ethmoid  sinuses,  the  frontal 
lobe  is  more  hkely  to  be  the  seat  of  metastatic  abscess,  and  the 
diagnosis  of  location  is  not  easy  because  symptoms  of  a  frontal  lobe 
lesion  may  be  difficult  to  determine. 

In  diagnosing  cerebral  abscess  the  discovery  of  a  purulent  focus 
somewhere  in  the  body  is  of  much  importance,  especially  when  it  is 
in  the  head  or  lungs.  When  in  the  former  place,  the  cerebral  abscess 
is  hkely  to  be  near  the  superficial  abscess.  A  history  of  trauma  of 
the  head  is  likewise  valuable,  as  all  e\adence  of  external  injury  may 
have  disappeared.  It  is  uncertain  how  long  a  cerebral  abscess  may 
remain  latent.  If  well  encapsulated  and  of  slow  development,  it 
probably  may  exist  a  long  time  before  symptoms  become  manifest,  the 
appearance  of  symptoms  depending  also  on  the  situation  of  the  ab- 
scess ;  certainly  the  external  suppurative  process  may  last  many  years 
before  symptoms  of  cerebral  abscess  are  recognized.  Cerebral  abscess 
is  not  so  common  after  acute  otitis  media  as  it  is  following  the  chronic 
process. 

Acute  otitis  media,  however,  may  cause  symptoms  of  cerebral  abscess. 
The  author  has  known  \iolent  headache,  nausea,  and  vertigo  to  develop 
within  a  day  or  two  after  rupture  of  the  tympanic  membrane  while 
bathing  in  the  ocean,  followed  by  purulent  otitis  media.  Under  such 
circumstances  the  patient  should  be  kept  quiet,  he  should  be  prevented 
from  mental  work  so  as  to  lessen  the  tendency  to  hyperemia  of  the 
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brain,  and  a  watch  should  be  kept  for  symptoms  of  cerebral  abscess. 
Evacuation  of  the  pus  from  the  middle  ear  may  lessen  or  cause  the 
symptoms  to  disappear,  but  if  they  persist  for  several  weeks  after 
evacuation,  intracranial  abscess  must  be  feared. 

Extradural  abscess  following  middle-ear  disease  is  to  be  diagnosed 
by  cutaneous  edema,  abscess,  or  swelhng  behind  the  ear,  tenderness 
on  pressure,  etc. 

Secondary  to  middle-ear  disease  there  may  be  purulent  menin- 
gitis, external  pachymeningitis,  or  thrombosis  of  the  lateral  sinus. 

The  diagnosis  between  cerebral  tumor  and  cerebral  abscess  is  one 
of  great  difficulty.    Henschen  makes  the  following  distinctions: 

Head  injury  followed  by  a  purulent  process,  erysipelas,  or  fracture 
of  the  skull  indicates  abscess,  especially  if  the  cerebral  symptoms 
develop  within  a  few  days  or  a  few  weeks  after  the  injury.  Injuries 
of  the  head,  with  shght  or  no  cutaneous  lesions,  followed  after  several 
months,  or  one  or  more  years,  by  localized  twitching,  later  Jacksonian 
epilepsy  or  general  epilepsy,  indicate  tumor.  Slow  development  of 
symptoms,  slowly  increasing  cranial  pressure,  indicate  tumor;  rapid 
development  indicates  abscess.  Fever  with  or  without  chills  is  sug- 
gestive of  abscess,  although  fever  may  accompany  tumor.  Tumors 
seldom  give  signs  of  locahzed  inflammation,  abscesses  often  do.  Optic 
neuritis  is  common  with  tumor,  but  seldom  is  intense  with  abscess, 
develops  rapidly,  and  does  not  disappear  until  several  months  after  the 
abscess  has  been  evacuated.  It  may  develop  with  purulent  otitis  media 
as  a  result  of  meningitis,  extradural  abscess,  phlebitis  and  sinus 
thrombosis,  and  leptomeningitis.  Symptoms  indicative  of  lesion  in 
the  temporal  lobe  or  the  cerebellum  when  purulent  otitis  media  exists 
are  strongly  suggestive  of  abscess,  especially  when  signs  of  infectious 
intracranial  irritation  are  present.  Sometimes  pus  can  be  detected 
flowing    through   the    tegmen    tympani.* 

While  in  general  these  distinctions  may  be  regarded  as  excellent, 
too  much  importance  must  not  be  placed  upon  them.  More  valuable 
of  all  signs  probably  are  those  indicating  a  lesion  of  the  temporal  lobe 
or  cerebellum,  with  slow  pulse  and  slightly  abnormal  temperature, 
rapid  wasting,  and  the  presence  of  purulent  otitis  media. 

The  cerebrum  is  much  more  frequently  the  seat  of  abscess  than  the 
cerebellum. 

While  in  general  an  abscess  should  at  once  be  evacuated  when  the 
diagnosis  is  made,  frequently  delay  is  necessary  before  a  correct 
diagnosis  is  possible.  The  headache  may  be  lessened  by  an  ice-bag 
to  the  head,  by  the  administration  of  acetanilid,  antipyrin,  phenacetin, 
niorphin,  etc.  A  few  leeches  behind  the  ear  may  reheve  congestion 
and  afford  rehef.  Vomiting  may  be  controlled  by  swallowing  small 
pieces  of  ice,  by  champagne,  by  small  doses  of  the  spirits  of  chloroform 
or  of  cocain  hydrochlorid. 

*  Henschen:  "Handbuch  der  Therapie  innerer  Krankheiten,"  third  edition,  vol.  vi, 
1903. 
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CEREBRAL  SYPHILIS 

In  this  section  only  syphilis  as  it  affects  the  brain  will  be  con- 
sidered, although  the  spinal  cord  is  usually  diseased  when  the  brain 
is  attacked. 

Symptomatology. — The  symptoms  of  syphiHtic  infection  of  the  brain 
may  develop  within  a  few  months  or  within  a  few  years  after  the  pri- 
mary infection,  and  may  closely  resemble  those  of  tumor.  There  may 
be  headache,  nausea  and  vomiting,  choked  disks,  general  convulsions, 
vertigo,  stupor  or  coma,  as  general  symptoms  of  increased  intracranial 
pressure;  and  in  addition  localizing  symptoms,  as  Jacksonian  epilepsy, 
hemiplegia  or  hemiparesis,  and  paralysis  of  cranial  nerves,  especially 
of  those  controlling  the  muscles  of  the  eye.  The  symptoms  are  fre- 
quently indicative  of  multiple  lesions,  and  therein  lies  one  of  the  most 
diagnostic  features  of  cerebral  syphilis.  The  author  has  seen  paralysis 
of  the  muscles  of  mastication  with  intense  fibrillary  tremors  as  a  sign  of 
syphiHtic  involvement  of  the  motor  branch  of  the  trigeminal  nerve,  or 
intense  tic  douloureux  as  a  symptom  of  the  involvement  of  the  sensory 
branch.  The  oculomotor  palsy  is  so  common  in  cerebral  syphiKs  that 
when  this  exists  antisyphilitic  treatment  should  be  tried.  Cerebral 
syphihs  is,  of  course,  most  frequently  seen  in  adults,  but  occasionally 
is  acquired  by  children,  although  in  them  it  is  more  likely  to  be  hered- 
itary. In  foreign  countries,  where  wet-nurses  are  commonly  employed, 
the  danger  of  communicating  syphilis  to  the  infant  is  not  inconsider- 
able, especially  as  the  women  employed  for  this  purpose  often  have  led 
loose  Hves.  The  headache  may  be  persistent,  and  worse  at  night. 
Syphihs  occasionally  appears  where  least  expected,  and  it  is  a  good  rule, 
in  any  case  where  the  symptoms  are  suggestive  of  the  disease,  even 
though  the  Wassermann  reaction  may  be  negative,  to  give  the  patient 
antisyphihtic  treatment,  at  least  for  a  period  sufficiently  long  to 
afford  a  therapeutic  test.  It  must  not  be  forgotten,  however,  that  im- 
provement under  the  administration  of  mercury  and  iodid  is  not  a 
proof  of  the  syphiHtic  nature  of  the  process. 

It  is  the  opinion  of  some  that  if  the  syphihs  be  not  vigorously  treated 
in  the  early  stages  of  infection,  the  danger  of  impHcation  of  the 
nervous  system  is  greatly  increased,  but  the  correctness  of  this  view 
is  difficult  to  estabhsh.  Trauma  of  the  head  probably  increases  the 
tendency  to  cerebral  syphilis,  possibly  by  lessening  the  vitality  of 
the  part,  and  thereby  diminishing  the  resistance.  AlcohoHsm  also 
may  increase  the  danger  of  cerebral  manifestations  of  the  disease  in 
persons  who  have  acquired  syphihs.  Usually  an  interval  of  two  or 
three  years  passes  after  infection  before  the  signs  of  syphilis  of  the 
nervous  system  appear,  if  they  appear  at  all.  The  history  of  mis- 
carriage or  the  failure  of  pregnancy  is  suggestive  of  syphilis.  Hemi- 
plegia occurring  in  the  young  is  frequently  the  result  of  cerebral 
syphihs. 

The  common  lesion  of  cerebral  syphiUs  is  not  the  gumma.  The 
idea  is  firmly  impressed  upon  the  minds  of_  many  that  when  an  in- 
dividual shows  cerebral  symptoms  of  syphilis  and  gives  a  history  of 
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having  contracted  the  disease,  he  has  a  gumma  of  the  brain.  A  large 
gummatous  tumor  is  rather  a  rare  growth  of  the  brain,  and  during 
several  years  the  author  has  impressed  this  fact  upon  students  in 
his  lectures  to  them.  Walton  and  Paul  have  made  a  similar  statement. 
"It  is  interesting,"  they  say,  ''to  note  the  infrequency  of  the  diag- 
nosis gumma  in  recent  reports.  In  fact,  this  diagnosis  does  not 
appear  at  all  in  the  series  of  Blackburn,  nor  does  it  appear  in  the 
Massachusetts  General  Hospital  records  since  1896."* 

Contrary  to  the  opinions  of  some  physicians,  the  common  lesions 
of  cerebral  syphiHs  are  arteritis  and  meningitis.  The  vessels,  espe- 
cially those  at  the  base  of  the  brain,  are  much  thickened,  and  theintima 
is  usually  most  affected.  The  lumen  may  be  almost  or  entirely  oc- 
cluded, and  as  a  consequence  the  circulation  in  the  part  of  the  brain 
supplied  by  these  diseased  vessels  is  cut  off,  and  softening  of  tissue 
results.  As  the  motor  tract  is  likely  to  be  impKcated  in  the  softened 
area,  hemiplegia  is  common  with  cerebral  syphilis.  The  pia-arachnoid, 
especially  at  the  base  around  the  cerebral  peduncles,  is  much  thickened 
and  infiltrated  with  round-cells.  These  may  be  exceedingly  numerous. 
They  are  small  cells  containing  single  nuclei  and  little  protoplasm. 
The  accumulation  of  these  about  the  cranial  nerves  interferes  more 
or  less  with  the  functions  of  the  nerves,  and  as  they  are  usually  very 
abundant  about  the  oculomotor  nerves,  the  oculomotor  palsy  is  very  com- 
mon with  cerebral  syphiHs.  Occasionally  localized  symptoms  may  result 
from  a  meningitis  of  this  character,  but  more  frequently  they  are 
indicative  of  a  diffuse  process.  Usually  there  is  more  or  less  enceph- 
alitis associated  with  the  meningitis,  and  the  latter  may  be  of  a 
gummatous  character. 

Treatment. — Treatment  can  accompHsh  much  if  the  cerebral 
syphiHs  be  seen  in  the  early  stages,  but  Httle  if  degeneration  of  the 
blood-vessels  has  become  intense,  and  softening  and  sclerosis  of  the 
brain  have  occurred.  Probably  the  danger  of  cerebral  involvement 
cannot  be  warded  off  by  any  known  treatment.  It  is  possible,  indeed 
probable,  from  certain  investigations,  that  where  the  symptoms  of 
general  syphiHs  have  been  sHght,  the  danger  of  cerebral  involvement 
is  increased.  It  is  Hkely  that  in  such  cases  an  antisyphiHtic  treat- 
ment has  not  been  employed  early  and  vigorously.  The  evidence 
seems  to  show  that  vigorous  and  early  antisyphiHtic  treatment  lessens 
the  danger  of  implication  of  the  nervous  system. 

Mental  activity  probably  increases  the  danger,  and  the  inteUectual 
are  not  infrequently  the  subjects  of  cerebral  syphiHs  or  general  pare- 
sis, a  parasyphilitic  disease. 

Until  recently  nothing  had  been  found  to  take  the  place  of  mercury 
and  the  iodids  in  the  treatment  of  syphiHs.  Opinion  is  divided  as  to 
whether  these  drugs  should  be  given  together  or  whether  the  mercury 
should  first  be  administered,  and  after  a  few  weeks  be  followed  by 
iodid.     The  author  prefers  the  administration  of  mercury  alone. 

The  question  as  to  the  time  antisyphiHtic  treatment  should  first 

*  Walton  and  Paul:  "Journal  of  Nervous  and  Mental  Disease,"  August,  1905,  p.  484. 
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be  employed  after  the  infection  will  be  discussed  elsewhere,  but  the 
earUer  it  is  begun  after  the  diagnosis  is  made,  the  better.  If  the 
patient  comes  to  the  dispensary  and  therefore  is  not  under  the  watch- 
ful eye  of  the  physician,  it  is  better  to  employ  smaller  doses  than 
when  the  physician  can  visit  the  patient  at  his  home  or  at  a  hospital 
as  often  as  he  may  deem  desirable.  In  the  first  instance  it  is  well  to 
begin  the  treatment  with  half  a  dram  of  unguentum  hydrargyri  daily; 
in  the  other  case  a  dram  may  be  employed.  This  should  be  rubbed 
into  the  body  by  the  patient  himself,  if  that  be  possible,  and  at  least 
thirty  minutes  should  be  consumed  in  the  rubbing.  A  warm  bath 
taken  previously  to  the  rubbing  is  ad\'isable,  as  in  this  way  the  pores 
of  the  skin  are  opened  and  abforption  is  increased.  A  part  of  the  body 
should  be  selected  on  which  is  as  Httle  hair  as  possible  and  a  new  place 
should  be  chosen  each  day  for  several  days.  One  appHcation  daily  is 
usually  sufficient.  Where  the  symptoms  are  threatening,  two  drams 
may  be  employed  daily.  The  inunctions  should  be  continued  for 
two  or  three  weeks  or  longer,  or  until  constitutional  symptoms 
appear:  saHvation,  gastro-intestinal  disturbances,  etc.  A  mouth-wash 
of  some  antiseptic  solution,  as  a  solution  of  thymol,  or  a  4  or  5  per  cent, 
solution  of  chlorate  of  potassium,  should  be  employed.  The  mercurial 
inunctions  are  excellent  in  cases  of  cerebral  s}^hiHs,  but  there  are 
those  who  prefer  the  hypodermatic  injection  of  the  bichlorid,  the 
sahcylate,  or  some  other  form  of  mercury,  or  the  administration  of 
some  salt  of  mercury  by  the  mouth.  In  certain  parts  of  Europe  a 
mercurial  soap  is  much  used,  but  this  is  not  readily  obtained  in  this 
country.  lodid  of  sodium  or  of  strontium  is  preferable  to  iodid  of 
potassium,  and  treatment  may  be  begun  with  a  dose  of  ten  minims 
of  an  aqueous  solution  containing  one  grain  to  a  minim  three  times 
daily,  increasing  by  five  minims  daily  until  the  patient  is  taking  sixty 
or  even  one  hundred  grains  of  iodid  daily.  Where  three  hundred  grains 
of  iodid  fail  to  benefit,  larger  doses  probably  will  not  be  of  service, 
although  some  physicians  recommend  the  administration  of  six  hun- 
dred grains  daily.  The  response  to  treatment  with  large  doses  of 
iodid  is  sometimes  very  marked,  even  when  no  result  has  been  obtained 
by  small  doses. 

Where  mercury  and  iodid  fail  to  benefit,  they  should  be  discon- 
tinued at  once.  In  some  cases,  especially  when  the  diagnosis  of 
sjphiHs  is  incorrect,  these  drugs  diminish  the  vitality  of  the  patient 
and  tend  to  put  him  into  a  cachectic  state. 

Bromids  or  chloral  may  be  needed  to  control  the  convulsive  attacks, 
given  in  thirty  grains  or  more  of  the  former  to  ten  or  fifteen  grains  of 
the  latter  two  or  three  times  daily.  Trional  or  one  of  the  h\T3notics 
may  be  needed  to  procure  sleep;  antipyrin,  acetanilid,  phenacetin, 
bromids,  may  be  needed  to  combat  the  headache. 

During  the  first  year  it  is  well  to  repeat  the  mercury  and  iodid 
treatment  two  or  three  times  over  a  period  of  four  or  five  weeks,  and 
every  year  afterward  once  or  twice  yearly  for  four  or  five  years,  even 
though  no  symptoms  may  have  returned. 
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Where  this  treatment  proves  useless,  it  is  well  to  resort  to  a  gene- 
ral tonic  treatment,  such  as  the  glycerophosphates,  hypophosphates, 
certain  forms  of  iron,  arsenic,  strychnin,  etc. 

The  administration  of  dioxydiamidoarsenobenzol  ("606")  has 
produced  some  remarkable  results  in  the  treatment  of  cerebral 
syphihs,  and  cacodylate  of  soda  has  also  proved  to  be  of  use.  Where 
mercury  cannot  be  used,  the  latter  sometimes  may  be  employed  ad- 
vantageously by  hypodermatic  injection  in  %  grain  doses -every  other 
day,  or  less  frequently. 

Where  a  gumma  of  the  brain  develops,  surgical  intervention  may 
be  necessary,  and  this  will  be  considered  under  the  subject  of  tumors 
of  the  brain. 

TUMORS   OF  THE  BRAIN 

Symptomatology. — Symptoms  of  cerebral  tumor  are  of  more  locahz- 
ing  value  when  they  appear  early  in  the  symptom-complex;  when  they 
appear  late,  they  may  be  misleading.  Paralysis  of  a  sixth  nerve,  if  of 
early  development,  probably  indicates  some  involvement  of  this  nerve 
in  the  primary  intracranial  lesion,  but  if  it  develop  after  the  symp- 
toms of  intracranial  pressure  have  become  marked,  it  may  be  the  sign  of 
some  remote  pressure,  as  of  a  tumor  of  the  parietal  lobe.  Bilateral 
paralysis  developing  early  points  to  a  lesion  at  a  part  where  the  motor 
tracts  are  near  together,  as  at  the  base  of  the  brain,  and  the  associa- 
tion of  other  signs  permits  the  proper  diagnosis  of  location.  Bilateral 
palsy,  developing  late,  may  be  caused  by  internal  hydrocephalus, 
and  it  may  develop  when  the  tumor  is  in  the  cerebellopontile  angle 
and  causes  pressure  upon  the  fourth  ventricle.  Tumors  in  almost  any 
part  of  the  brain  may  cause  late  symptoms  suggestive  of  basal  involve- 
ment. CoUier  has  paid  much  attention  to  these  false  locahzing  signs. 
He  has  observed  nerve-deafness  of  the  left  ear,  paralysis  of  the  left 
external  rectus,  and  left  peripheral  facial  palsy  as  signs  of  a  ghoma  of 
the  left  prefrontal  region.  If  one  had  depended  upon  these  as  localiz- 
ing signs,  he  would  have  suggested  operation  at  the  base  of  the  brain, 
and  would  have  made  a  serious,  possibly  fatal,  mistake;  whereas  if 
they  had  been  early  signs,  an  operation  at  the  base  would  have  been 
justifiable.  ColHer  *  has  seen  Jacksonian  epilepsy  occurring  late  as  a 
result  of  a  cerebellar  tumor,  and  has  found  false  localizing  signs  in 
twenty  cases  out  of  one  hundred  and  sixt3^-one.  Whether  we  can  or 
cannot  accept  Colher's  explanation  for  these  false  locahzing  signs, 
further  study  must  show.  He  beHeves  that  late  paralysis  of  cranial 
nerves  is  caused  by  the  shifting  backward  of  the  brain-stem  from 
supratentorial  pressure,  and  traction  in  this  way  upon  the  cranial 
nerves.  He  has  found  shght  weakness  of  the  lower  part  of  the  face 
very  common  from  supratentorial  tumor  in  any  part.  The  weakness 
of  the  facial  nerve  supply  is  one  of  the  most  reliable  locahzing  signs 
if  it  occur  among  the  early  manifestations.  In  association  with 
other  symptoms,  it  may  lead  to  a  diagnosis  of  tumor  near  or  in  the 

*  Collier,  Brain,  Winter,  vol.  xxvii,   1904,  p.  490. 
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cerebellopontile  angle  when  there  is  no  involvement  of  the  acoustic 
nerve. 

Souques  has  advanced  a  remarkable  theory  which  needs  verifi- 
cation. He  believes  that  rapidly  growing  brain  tumors  may,  by 
increase  in  pressure  of  the  cerebrospinal  fluid,  cause  deafness  in  much 
the  same  way  as  blindness  is  caused  by  swelHng  of  the  optic  nerves. 
He  thinks  deafness  would  be  found  a  more  common  sign  of  brain  tumor 
if  it  were  sought  for.  The  examination  of  cases  of  brain  tumors  has 
not  shown  deafness  as  a  common  sign,  and  the  author  would  be  much 
inclined  to  regard  it  as  of  locaUzing  value  if  it  could  be  shown  to  be  of 
nervous  origin  and  to  have  developed  with  the  other  signs  of  tumor. 

Jacksonian  epilepsy  is  a  sign  often  of  localizing  value,  but  may 
be  misleading.  It  is  true  that  many  cases  of  idiopathic  epilepsy 
are  of  the  Jacksonian  type;  that  is,  the  spasm  begins  in  one  and 
the  same  part  of  the  body  every  time.  If  attention  be  paid  to  the 
manner  in  which  convulsions  start,  often  it  will  be  found  that  the 
twitching  is  first  seen  in  the  hand  or  in  the  head,  but  then  the  spasm 
rapidly  extends  to  other  parts  of  the  body,  and  within  a  few  minutes 
the  whole  body  is  in  convulsions.  Jacksonian  epilepsy  may  be  caused 
by  fracture  of  the  skull,  or  of  the  inner  table  alone,  by  meningeal 
hemorrhage,  simple  or  purulent  pachymeningitis,  contusion  or  hemor- 
rhage of  the  brain,  bullet  or  stab  wound,  syphiUtic  circumscribed 
meningitis,  gumma,  chronic  meningo-encephalitis  (syphihs  or  paretic 
dementia),  multiple  sclerosis,  porencephaly,  encephalitis,  thrombosis, 
uremia,  lead  encephalopathy,  alcohohsm,  diabetes,  arteriosclerosis, 
carcinomatosis  without  carcinoma  of  the  brain,  tuberculosis,  etc. 
It  seems  remarkable  that  a  general  cerebral  disorder  could  cause 
Jacksonian  convulsions,  and  yet  the  author  has  known  this  to  occur 
when  both  cerebral  hemispheres  were  studded  by  miliary  tubercles 
and  apparently  equally  affected.  Toxic  conditions,  such  as  occur  in 
uremia  or  carcinomatosis,  are  known  to  cause  it. 

Notwithstanding  these  statements,  a  distinct  manifestation  of 
Jacksonian  epilepsy  is  usually  to  be  regarded  as  a  valuable  localizing 
sign.  Where  a  spasm  is  persistent  and  always  begins  in  the  same  hand 
or  foot,  and  does  not  extend  beyond  this  part,  or  at  least  not  rapidly 
to  the  other  side  of  the  body,  and  occurs  very  frequently,  operation  may 
be  advised.  A  lesion  of  some  sort  is  likely  to  be  found  in  or  near  the 
center  for  the  affected  limb,  and  there  is  always  a  possibihty  of  re- 
moval of  this  lesion  by  operation.  When  other  symptoms  are  associ- 
ated, as  choked  disks,  weakness  of  the  parts  involved  in  the  convul- 
sions, etc.,  the  propriety  of  operation  is  still  more  evident.  The  author 
has  seen  a  small  tumor  uncovered  and  removed  from  the  motor  area 
when  the  only  sign  of  the  growth  was  a  spasm  confined  to  the  upper 
hmb  of  one  side  and  to  the  face.  Had  operation  in  such  a  case  been 
postponed,  the  tumor  would  have  grown  much  larger,  and  the  brilliant 
result  obtained  by  removal  would  not  have  been  possible.  Of  course, 
a  careful  examination  of  the  urine  should  be  made  in  every  case  of 
Jacksonian  epilepsy,  and  if  signs  of  nephriCis  be  found,  the  nephritis 
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should  be  treated.  The  author  can  recall  a  case,  seen  some  years  ago 
with  others,  in  which  a  certain  form  of  sensory  aphasia,  persisting  for 
weeks,  seemed  to  demand  an  exploratory  operation.  Several  examina- 
tions of  the  urine  had  revealed  nothing  abnormal.  On  the  day  before 
the  one  fixed  for  operation  albumin  was  found.  The  operation  was 
postponed  and  the  patient  made  a  complete  recovery  from  his  sensory 
aphasia  without  operation. 

Loss  of  smell  is  very  unreliable  as  a  localizing  sign.  In  one  of  the 
author's  cases  sense  of  smell  disappeared  early  and  a  tumor  was  found 
upon  the  pons  and  extending  downward  upon  the  spinal  cord.  The 
olfactory  bulbs  are  soft,  and  any  marked  increase  of  intracranial 
pressure  may  disturb  the  function  of  these  parts. 

The  inadvisabiHty  of  hasty  operation  in  every  case  of  suspected 
brain  tumor  has  been  shown  by  the  investigation  of  Nonne.  He  has 
found  that  symptoms  universally  recognized  as  those  caused  by  brain 
tumor  may  disappear  without  operation,  and  the  patients  may  remain 
well.  These  cases  cannot  be  regarded  as  syphiHtic.  We  know  that 
syphiKs  may  give  the  signs  of  brain  tumor  in  so  striking  a  degree  that 
a  correct  differential  diagnosis  may  be  impossible.  In  some  cases 
reported  by  Nonne  the  necropsy  afforded  no  explanation  for  the 
symptoms;  and  anemia  has  been  regarded  as  a  possible  cause.  Chlor- 
osis has  been  known  to  give  the  symptoms  of  brain  tumor.  If  syphiKs 
may  cause  the  signs  of  brain  tumor*  which  may  disappear  under  proper 
treatment, — and  the  correctness  of  this  statement  no  one  will  dispute, — 
then  other  cerebral  lesions,  as  serous  meningitis,  may  give  similar 
symptoms. 

The  diagnosis  of  the  side  of  the  cerebellum  affected  by  a  cerebellar 
tumor  is  often  very  difficult.  We  may  be  reasonably  sure  that  a 
tumor  is  in  the  cerebellum,  but  we  may  find  it  impossible  to  say  on 
which  side  it  is.  Hemiataxia  without  disturbance  of  sensation  is  be- 
lieved by  Mannf  to  indicate  that  a  tumor  is  on  the  side  of  the  ataxia. 
It  has  been  supposed  that  hemiasynergy  is  also  a  localizing  sign  of 
tumor  and  that  it  occurs  on  the  side  of  the  tumor.  It  may  be  tested 
by  having  the  patient  flex  the  lower  Hmbs  as  far  as  possible,  and  if 
present,  will  be  shown  by  a  want  of  synergy  in  the  extension  of  the  leg 
on  the  thigh  and  the  thigh  on  the  abdomen. 

Oppenheim'sl  sign  of  loss  of  the  corneal  and  conjunctival  reflex, 
with  or  without  anesthesia  of  the  cornea  and  conjunctiva,  is  of  value, 
but  is  not  always  present. 

Too  much  space  cannot  be  given  here  to  the  diagnosis  of  brain 
tumors,  and  the  reader  is  referred  to  the  many  excellent  text-books  in 
which  this  subject  is  discussed.  The  general  symptoms  are  headache, 
nausea,  vomiting,  convulsions  not  Jacksonian  in  type,  choked  disks, 
and  vertigo,  although  all  of  these  are  not  present  in  every  case. 
Properly  to  appreciate  the  locaUzing  symptoms  one  must  be  famil- 
iar with  cerebral  locaHzation. 


*  Nonne:  Deutsche  Zeitschrift  f  Nervenheilkunde,  Nos.  3  and  4,  vol.  xxvii,  p.  169. 
t  Mann:  Monatsschrift  fiir  Psychiatrie  und  Neurologic,  June,  1904,  p.  409. 
t  Oppenheim;  Berliner  klinische  Wochenschrift,  April  10,  1905,  p.  448. 
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Treatment. — The  treatment  of  brain  tumors,  aside  from  surgical 
measures,  is  unsatisfactory,  because  no  permanent  reKef  can  be  ex- 
pected as  long  as  the  tumor  remains.  Mercury  and  the  iodids  are  of 
great  service  in  the  treatment  of  cerebral  syphilis,  but  they  cannot 
remove  a  gumma  of  the  brain.  In  cases  of  cerebral  syphilis  where 
these  drugs  accomplished  brilliant  results  it  is  probably  by  their  action 
on  meningitis  and  arthritis.  It  is  not  probable  they  can  cause  the 
disappearance  of  a  large  S3q3hiHtic  tumor,  although  unquestionably 
they  can  improve  the  condition  of  cerebral  syphiHs.  The  symptoms 
of  other  forms  of  timior,  ghoma,  etc.,  may  disappear  under  the  ad- 
ministration of  mercury  and  the  iodids,  and  the  disappearance  is  not 
a  proof  of  the  existence  of  cerebral  sj^philis. 

Removal  of  the  tumor  by  surgical  means  is  not  always  possible, 
because  the  diagnosis  is  too  uncertain,  or  the  tumor  is  too  deep  or  is 
too  large.  A  tumor  may  grow  so  slowly  that  the  symptoms  may  be 
very  indistinct.  In  cases  such  as  these,  symptoms  must  be  treated  as 
they  arise.  The  headache,  nausea  and  vomiting,  vertigo,  will  need 
attention,  and  the  treatment  is  that  which  is  apphcable  to  these 
symptoms,  no  matter  what  may  be  the  cause,  but  decompression  often 
is  advisable.  If  cerebral  congestion  be  present,  wet  or  dry  cups  be- 
hind the  ear,  or  even  bleeding  from  the  arm,  may  be  desirable;  but 
this  form  of  treatment  is  seldom  employed  in  brain  tumor.  Bromids, 
ten  to  twenty  grains,  two  or  three  times  daily,  and  the  salts  of  sodium, 
strontium,  or  potassium,  may  be  used.  An  ice-bag  to  the  head  may 
give  reKef.  The  coal-tar  preparations,  acetanihd,  phenacetin,  or 
morphin,  when  necessary,  may  be  employed. 

Sleeplessness  is  not  usually  a  prominent  symptom,  as  more  fre- 
quently the  condition  is  one  of  stupor,  but  when  it  is  present,  it  may 
be  treated  by  any  of  the  hypnotics,  trional,  chloral,  sulphonal, 
chloretone,  veronal,  etc. 

The  nausea  and  vomiting  may  be  controlled  by  giving  the  patient 
small  pieces  of  ice  to  swallow,  by  champagne,  by  spirits  of  chloro- 
form, by  drop  doses  of  carboHc  acid,  by  small  doses  of  hydrochlorid 
of  cocain,  morphin,  etc. 

The  vertigo  is  sometimes  very  obstinate  and  resists  all  treatment, 
as  may  also  occasionally  the  other  symptoms,  although  they  may 
yield  to  mercury  and  the  iodids. 

Trauma  of  the  head  frequently  precedes  the  symptoms  of  cerebral 
tumor,  and  probably  may  increase  the  growth  of  a  tumor  and  in- 
tensify its  chnical  manifestations. 

The  nasal  sinus  should  be  investigated  in  a  doubtful  case,  as  disease 
in  these  parts  may  cause  some  of  the  symptoms  of  tumor. 

Convulsions  may  be  controlled  by  bromid  alone  or  in  combination 
with  chloral  hydrate,  twenty  grains  of  the  former  to  ten  or  more  of 
the  latter;  by  chloretone  three  to  five  grains  once,  twice,  or  three 
times  daily. 

Optic  neuritis,  when  due  to  tumor,  can  be  treated  only  by  relief  of 
intracranial  pressure.     The  question  of  operation  is  one  associated 
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with  much  difficulty.  It  is  impossible  to  obtain  accurate  statistics 
because,  as  a  rule,  the  unfortunate  results  are  not  published.  Many 
a  brain  tumor  may  exist  for  years  before  it  causes  death,  and  there  is 
not  the  slightest  doubt  that  in  many  cases  operation  has  lead  to  a 
rapidly  fatal  termination.  In  some  instances  it  is  impossible  to  say 
before  operation  is  performed  whether  the  tumor  be  removable  or 
not;  in  other  cases  we  may  be  very  certain  that  the  growth  cannot  be 
removed.  A  tumor  may  be  present  and  may  grow  so  slowly  that  it 
causes  few  symptoms.  In  every  case  we  may  be  sure  that  we  have  to 
deal  with  a  lesion  that  sooner  or  later  will  cost  the  patient  his  life, 
and  we  shall  be  persuaded  frequently  to  make  the  attempt  to  prolong 
hfe.  A  tumor  of  the  cerebellum  is  especially  likely  to  cause  a  fatal 
termination  without  previous  warning.  The  patient  may  not  be  any 
worse  than  he  has  been  for  days,  and  suddenly  present  grave  symptoms 
and  die  within  half  an  hour,  or  he  may  recover  from  several  attacks. 
The  danger  of  these  attacks  should  always  be  borne  in  mind,  and  the 
friends  of  the  patient  should  be  warned  beforehand.  They  are  more 
likely  to  occur  when  the  tumor  is  in  or  near  the  cerebellum,  but  are  not 
produced  only  by  tumors  of  this  part. 

If  we  were  in  a  position,  from  the  symptoms  presented  by  the 
patient,  to  determine,  before  operation,  the  nature  of  the  growth,  we 
could  form  a  better  judgment  as  regards  the  advisabihty  of  operation, 
but  usually  we  have  no  means  of  determining  this.  Certain  tumors 
from  their  character  alone  are  inoperable.  A  ghoma  cannot  be  entirely 
removed  unless  it  be  small,  and  it  is  questionable  whether  in  most 
cases  it  would  not  be  better  to  leave  a  large  infiltrating  tumor  untouched 
if  we  suspect  it  to  be  glioma,  which  we  can  hardly  do  until  the  tumor  is 
exposed.  This  variety  of  tumor  is  usually  infiltrating,  is  very  vascular, 
and  the  removal  of  a  part  seems  to  increase  the  vascularity  of  the  re- 
maining portion,  and  to  hasten  the  growth  in  this  way  and  by  affording 
more  space  for  its  development.  A  sarcoma,  especially  an  endothehoma^ 
is  more  favorable  for  surgical  intervention.  It  is  a  very  mahgnant 
tumor,  but  fortunately  often,  although  not  always,  is  encapsulated 
and  often  compresses  without  infiltrating  the  brain.  After  removal  it 
may  not  return  for  four  or  five  years  or  longer,  but  is  Hkely  to  recur 
sooner  or  later.  If  these  tumors,  when  in  accessible  positions,  could 
be  operated  upon  early,  the  results  of  surgical  intervention  would  be 
much  more  favorable  than  they  are  at  present.  Unfortunately,  the 
diagnosis  can  be  made  in  most  cases  only  after  the  tumor  has  attained 
considerable  size.  A  fibrosarcoma  is  less  mahgnant  than  a  softer 
form,  of  sarcoma.  A  fi.broma  is  of  rather  slow  growth,  is  not  infil- 
trating, usually  is  loosely  attached  to  the  brain,  and  in  these  respects 
is  favorable  for  operation,  but  unfortunately  is  situated  in  many 
instances  at  the  base  of  the  brain,  in  the  cerebellopontile  angle,  and 
therefore  is  removed  by  operation  with  great  difficulty.  Mallory 
regards  this  tumor  as  endothelioma.  It  is  hkely  to  grow  from  the 
acoustic  nerve,  and  once  removed,  may  not  recur.  It  may  be  a  part 
of  the  fibromatosis  of  the  nervous  system,  in  which  case  multiple 
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fibromas  may  be  found  at  the  base  of  the  brain  and  on  the  nerve-roots 
of  the  spinal  cord,  and  the  symptoms  may  be  only  those  caused  by  the 
tumor  of  the  cerebellopontile  angle. 

A  gumma  may  be  very  small,  causing  few  symptoms,  or  may  ex- 
tend through  the  skull  and  reach  the  surface,  and  such  a  tumor  may 
afford  an  opportunity  for  easy  removal,  and  recourse  should  be  had  to 
the  knife.  Lipoma,  cholesteatoma,  psammoma,  are  all  very  rare  forms 
of  cerebral  tumors.  A  tumor  growing  from  the  dura  is  likely  to  be  a 
sarcoma,  especially  an  endothehoma,  is  usually  very  vascular,  and  the 
attempt  to  remove  it  may  cause  severe  hemorrhage.  So  far  as  the  brain 
is  concerned,  it  affords  a  favorable  opportunity,  as  it  usually  compresses 
this  organ  without  infiltrating  it,  but  even  in  the  motor  area  these 
tumors  may  grow  to  large  size  without  causing  distinct  symptoms. 
Tubercle  is  not  a  rare  form  of  tumor,  but  it  is  not  very  favorable  for 
operation,  as  it  is  Hkely  to  be  part  of  a  tuberculous  meningitis. 

A  tumor  may  be  correctly  diagnosed  and  yet  not  found  at  oper- 
ation; this  may  be  because  it  is  subcortical,  or  because  it  is  a  little 
behind  or  in  front  of  the  region  in  which  it  is  supposed  to  be.  Thus 
a  tumor  in  the  frontal  lobe  may,  by  pressure  upon  the  motor  area, 
cause  hemiparesis  or  hemiplegia  and  unilateral  convulsions.  If  only 
the  motor  area  be  exposed,  the  tumor  may  not  be  found.  Tumors 
that    He    deeply  within  the  brain  cannot  be  removed  by  operation. 

It  is  to  be  remembered  that  opening  of  the  skull  is  often  of  great 
benefit  even  when  the  tumor  cannot  be  removed,  as  in  this  way 
intracranial  pressure  is  relieved.  The  general  symptoms  of  tumor 
may  be  greatly  lessened  by  diminishing  the  intracranial  pressure, 
and  even  vision  may  be  retained,  although  impaired.  The  removal  of 
a  small  button  of  bone  permits  the  operator  to  see  practically  nothing 
of  the  brain,  although  it  may  allow  escape  of  cerebrospinal  fluid,  and 
thereby  reheve  pressure.  The  same  result  may  be  obtained  by 
lumbar  puncture,  but  cases  of  brain  tumor  with  fatal  termination 
after  lumbar  puncture  are  on  record,  and  the  operation  is  attended 
with  a  certain  amount  of  danger.  The  explanation  for  this  is  not 
very  clear,  but  it  seems  as  though  the  withdrawal  of  fluid  from  below 
causes  the  brain  to  be  drawn  toward  the  foramen  magnum,  and 
pressure  thereby  to  be  exerted  on  vital  parts.  The  mere  opening 
of  the  skull  is  not  a  very  serious  operation,  and  the  reUef  afforded 
thereby  may  be  great,  but  it  should  not  be  done  until  the  symptoms 
are  severe  enough  to  justify  the  operation,  as  the  hernia  that  fre- 
quently results  may  cause  grave  symptoms. 

Walton  and  Paul  have  studied  the  operability  of  brain  tumors, 
and  from  the  reports  of  424  cases  they  find  that  30.7  per  cent,  were 
operable;  338,  or  80  per  cent.,  were  inoperable;  and  56,  13  per  cent., 
were  placed  in  the  doubtful  class.*  These  figures  have  great  value 
because  they  are  based  upon  an  examination  of  the  specimens  or 
autopsy  records  of  the  cases.  Eliminating  the  cases  in  which  metas- 
tasis or  infection  was  present  elsewhere,  and  the  cases  in  which  it  was 

*  Walton  and  Paul:  "Journal  of  Nervous  and  Mental  Disease,"  August,  igo5. 
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stated  that  no  diagnostic  symptoms  were  present,  the  number  of 
operable  cases  was  reduced  to  14,  or  3.3  per  cent. ;  the  doubtful  to  34,  8 
per  cent.  The  analysis  shows  that  the  highest  proportion  of  operable 
cases  noted  in  previous  statistics  (17  per  cent.,  Dana)  may  be  ap- 
proximated in  Walton  and  Paul's  cases  by  including  the  doubtful  or 
possibly  operable  among  the  operable,  and  that,  on  the  other  hand, 
the  lowest  estimate  (3  per  cent.,  Seidel)  may  be  approximated  by 
including  only  the  undoubtedly  operable  and  excluding  those  without 
distinctive  symptoms  and  those  with  infection  elsewhere. 

The  conclusions  that  the  author  has  formed  after  the  study  of  a 
large  number  of  cases  of  tumor  of  the  brain,  many  of  them  with  opera- 
tion, are: 

Where  the  signs  indicate  that  the  tumor  is  in  an  accessible  portion 
of  the  brain,  an  opening  in  the  skull  (preferably  an  osteoplastic  flap, 
if  this  be  possible)  should  be  made  large  enough — three  to  four  inches 
in  diameter — to  permit  an  examination  of  the  brain.  If  the  tumor  be 
found  it  should,  of  course,  be  removed,  unless  it  be  a  large  infiltrating 
gHoma  incapable  of  complete  removal.  It  is  better  to  take  with  it  a 
small  amount  of  normal  brain  tissue  than  to  leave  any  infected  area. 
Deep  probings  where  the  tumor  is  not  upon  the  surface  are  rarely  of 
value  and  do  harm.  The  attempt  should  be  made  to  operate  when  the 
tumor  is  causing  the  earliest  symptoms  and  therefore  is  small. 

When  the  tumor  cannot  be  removed,  decompression  is  of  benefit 
in  relieving  intracranial  pressure. 

Tumors  of  the  cerebellum  are  usually  difficult  to  reach,  and  the 
operation  is  attended  with  much  more  danger  than  are  those  upon 
tumors  of  the  upper  part  of  the  cerebrum.  Before  any  attempt 
is  made  to  remove  a  cerebellar  tumor,  the  relatives  of  the  patient 
should  have  the  dangers  fairly  presented  to  them.  The  choice  is 
between  an  almost  positively  and  possibly  suddenly  fatal  termina- 
tion, on  the  one  hand,  if  the  cerebellar  tumor  be  not  removed,  although 
the  patient  may  hve  many  months,  and,  on  the  other  hand,  a  chance 
for  recovery.  Where  headache  is  severe  and  choked  disks  are  de- 
veloping rapidly,  a  palKative  operation  in  removal  of  a  piece  of  bone 
from  the  occipital  fossa  with  opening  of  the  dura  may  give  relief  and 
should  be  done.  Where  the  tumor  cannot  be  locahzed,  decompression 
in  the  subtemporal  region  should  be  considered. 

Diseases  of  Certain  of  the  Cranial  Nerves 
trigeminal  nerve 

Tic  Douloureux. — Surgical  treatment  of  this  condition  gives  the 
most  satisfactory  results,  but  it  is  attended  with  much  danger  when 
the  intracranial  part  of  the  nerve  is  attacked,  and  should  be  resorted 
to  only  when  all  other  means  of  treatment  have  failed.  Tic  doul- 
oureux is  sometimes  a  sign  of  some  systemic  disorder,  and  may  occur 
in  anemic  or  neurotic  individuals.  Attention  to  the  general  health 
is  of  great  importance  in  the  treatment.     Iron,  arsenic,  and  strych- 


760  THE   NERVOUS    SYSTEM 

nin  or  nux  vomica  may  be  employed  as  tonics.  In  some  cases  the 
attacks  will  become  less  severe  and  less  frequent  as  the  general  phy- 
sical condition  improves.  SyphiHs  may  cause  tic  douloureux,  pro- 
ducing a  periostitis  about  one  or  more  branches  of  the  fifth  nerve  at 
its  exit  from  the  cranium,  or  a  basal  meningitis,  and  the  latter  is  the 
more  common;  or  it  may  cause  arterial  disease  and  thereby  impair 
the  nutrition  of  the  nerve.  Obstinate  headache  in  an  old  syphihtic 
may  escape  detection  as  tic  douloureux,  but  jdeld  promptly  to  local 
and  internal  treatment  when  the  true  character  of  the  pain  is  recog- 
nized. Where  syphiUs  is  the  cause,  mercury  and  an  iodid  should  be 
employed  in  the  manner  recommended  in  the  treatment  of  cerebral 
lues.  In  some  cases  antisypLilitic  treatment  will  not  reheve  the  pain, 
and  amehoration  occasionally  may  be  obtained,  even  where  syphilis  is 
evident,  by  the  local  apphcation  of  mesotan,  in  a  25  per  cent,  mixture 
with  olive  oil,  over  the  painful  nerve,  and  with  salicylates  or  aspirin 
given  internally  in  doses  of  ten  grains  three  or  four  times  daily. 
When  tic  douloureux  is  caused  by  syphihs,  it  is  usually  associated  with 
other  signs  of  cerebral  disease,  as  in  a  case  in  which  a  severe  painful 
tic  of  the  face  was  followed  by  signs  of  a  lesion  in  the  motor  cortex, 
and  a  gumma  was  removed  from  this  region  by  operation.  Where 
headache  is  persistent,  the  possibility  of  tic  douloureux  should  be  borne 
in  mind,  and  pain  obtained  by  shght  pressure  over  the  supraorbital 
or  infraorbital  foramen  may  lead  to  a  correct  diagnosis.  The  pain 
of  a  true  tic  occurs  in  sudden  severe  attacks,  but  trigeminal  neuritis 
may  cause  more  or  less  constant  pain. 

Disease  of  the  mouth  and  of  its  communicating  sinuses  or  of  the 
ear  may  be  the  cause  of  severe  pain  in  the  face.  A  collection  of  pus 
in  the  antrum  of  Highmore  may  cause  the  symptoms  of  typical  tic 
douloureux,  and  suspicion  of  the  cause  of  the  pain  may  be  aroused  when 
the  patient  complains  of  a  disagreeable  nasal  discharge.  All  sources 
of  local  irritation  about  the  head  should  be  carefully  investigated. 
Disease  of  the  frontal,  ethmoid,  or  sphenoid  sinuses,  decayed  or 
impacted  teeth,  eye-strain,  should  receive  attention.  While  a  decayed 
tooth  may  be  the  cause,  more  frequently  the  pain  is  ascribed  without 
reason  to  this  condition,  and  one  tooth  after  another  may  be  extracted 
without  relief.     The  x-Ya.y  examination  may  be  of  service. 

Supraorbital  pain  may  occur  with  disease  of  the  sphenoid  sinuses, 
and  probably  the  former  is  caused  by  the  latter.  J.  O.  Roe  reports 
two  cases  of  painful  tic  from  sphenoid  disease.  In  one  case,  immedi- 
ately after  the  opening  of  the  sinus  and  removal  of  a  myxomatous 
growth  from  the  sinus,  the  paroxysms  of  pain  disappeared.  Later 
they  returned,  but  removal  of  the  scar  tissue  from  the  inside  of  the 
cheek  where  the  trifacial  nerve  had  been  resected  again  caused  cessa- 
tion of  pain.  It  is  therefore  of  much  importance  in  every  case  of  tic 
douloureux  to  make  a  careful  examination  of  the  antrum,  ethmoid 
and  sphenoid  sinuses,  as  a  number  of  cases  of  tic  have  been  reported 
from  disease  of  these  sinuses.* 

*  J.  O.  Roe:  "Medical  Review  of  Reviews,"  May  25,  1905,  p.  419. 
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Stengel  has  found,  in  three  cases  of  acetanilid  poisoning  where 
the  drug  was  used  for  trifacial  neuralgia,  that  the  neuralgic  symptoms 
were  readily  controlled  after  the  acetaniHd  was  withdrawn  and  tonic 
treatment  was  employed;  viz.,  iron,  arsenic,  and  cardiac  stimulants. 
He  beheves  that  the  continued  use  of  the  drug  so  lowers  the  patient's 
resistance  that  instead  of  having  a  normal  controlling  effect  on  the 
neuralgic  manifestations,  it  acts  as  a  general  depressant,  and  that  the 
neuralgic  symptoms  occur  with  even  more  frequency  while  it  is  being 
used  than  would  otherwise  be  the  case.* 

Severe  and  persistent  pain  in  the  face  may  be  caused  by  tumor 
of  the  Gasserian  ganghon;  operation  alone  will  give  rehef  in  such 
cases.  If  possible,  the  tumor  should  be  removed,  but  if  this  cannot 
be  done,  resection  of  the  sensory  root  of  the  fifth  nerve  on  the  side 
of  the  tumor  should  be  performed. 

Tic  douloureux  may  be  a  part  of  multiple  neuritis.  The  author 
can  recall  a  case  under  his  care.  A  man  who  had  been  in  the  habit 
of  taking  stout  daily  gradually  became  ataxic  and  weak  in  his  lower 
limbs  and  complained  of  much  headache.  A  thorough  examination 
revealed  some  tenderness  on  shght  pressure  over  the  exit  points  of  the 
trigeminal  nerves  and  over  the  nerves  of  the  Hmbs.  After  he  was  con- 
fined to  bed  and  the  case  was  treated  as  one  of  multiple  neuritis,  the 
headache  disappeared. 

The  headache  of  brain  tumor  may  be  a  sign  of  irritation  of  the 
intradural  branches  of  the  trigeminal  nerve,  and  when  the  tumor 
cannot  be  removed  division  of  the  sensory  root  may  be  performed,  in 
the  hope  of  stopping  the  pain.  This  palliative  treatment  has  been 
suggested  by  C.  K.  Mills,  and  as  yet  has  not  been  fairly  tested. 

Where  there  is  suspicion  of  malaria,  quinin  in  divided  doses  of 
twenty  grains  daily  for  one  or  two  days  may  give  much  rehef,  espe- 
cially in  the  supraorbital  form  of  pain.  Some  neurologists  beheve 
that  supraorbital  neuralgia  is  of  malarial  origin,  but  the  evidence  of 
this  usually  is  found  in  the  results  obtained  by  the  administration  of 
quinin,  and  to  some  extent  in  the  periodicity  of  the  pain,  but  not  in 
the  presence  of  the  plasmodium  in  the  blood.  The  improvement 
under  the  administration  of  quinin  is  no  more  proof  that  the  disease 
is  malarial  in  origin  than  is  the  improvement  under  iodid  proof  of  the 
presence  of  syphiKs. 

The  coal-tar  products  may  have  to  be  resorted  to  for  temporary 
rehef  of  pain,  but  they  are  not  curative.  AcetaniHd,  phenacetin, 
antipyrin,  may  be  employed  in  doses  of  three  to  five  or  ten  grains, 
and  are  more  efficacious  when  given  in  one  dose  than  in  divided  doses, 
according  to  Gowers.  They  are  advantageously  combined  with  a 
grain  of  citrate  of  caffein  and  a  grain  of  the  monobromate  of  camphor 
in  the  well-known  migraine  tablet.  Gowers  beheves  that  acetanilid 
is  the  most  effective  of  the  coal-tar  preparations  in  ten-grain  doses, 
and  no  more  dangerous  than  the  others.  Aspirin  in  ten-grain  doses 
three  or  four  times  daily,  or  ten  to  fifteen  grains  of  the  sahcylate  of 

*  Stengel:  "Journal  of  the  Axnerican  Medical  Association,"  July  22,  1905,  p.  243. 
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sodium  three  or  four  times  daily,  with  an  application  of  mesotan, 
one  part  with  oUve  oil  three  parts  rubbed  into  the  painful  area  once 
daily  give  relief  in  some  cases.  Morphin  should  be  employed  only 
when  the  pain  is  intense,  as  there  is  great  danger  of  contracting  the 
morphin  habit  in  tic  douloureux. 

Dana  has  recommended  increasing  doses  of  strychnin,  beginning 
with  gr.  4V  three  times  daily  and  increasing  by  ^q-  grain  daily  until 
the  patient  is  taking  half  a  grain  daily  or  shows  physiologic  effect. 
He  should  be  kept  under  strict  observation  while  taking  large  doses 
of  strychnin,  as  some  persons  present  an  idiosyncrasy  toward  this  drug 
and  show  physiologic  signs  while  the  doses  are  still  small.  Sudden 
stiffness  of  the  lower  Hmbs  may  occur  after  moderate  doses  of  strych- 
nin. This  form  of  treatment  has  been  successful  in  many  cases, 
although  M.  Allen  Starr  has  failed  to  derive  any  benefit  from  it  and 
has  seen  strychnin  poisoning  occur.  He  recommends  aconitin  given 
in  pills  or  tablets,  especially  in  the  form  of  the  French  pills  of  Chapo- 
teaux.  Each  of  these  contains  g-^  grain.  The  remedy  must  be  used 
sufficiently  to  produce  constitutional  results. 

Starr*  begins  with  one  pill  every  four  hours  and  decreases  the 
inter\^als  each  day  one-half  hour,  until  one  pill  every  two  hours  is 
being  given,  or  until  constitutional  effects  are  evident,  namely,  ting- 
Hng  of  the  tongue  and  fingers,  sense  of  general  weakness  and  feeble- 
ness of  the  pulse.  He  thinks  it  is  well  to  combine  wdth  this  j-q  grain 
of  strychnin  during  the  first  few  days,  and  then  yfd"  grain  of 
strychnin,  when  the  aconitin  is  being  given  every  two  hours.  If 
the  strychnin  does  not  agree  with  the  patient  or  produces  twitchings, 
the  doses  may  be  reduced,  or  caffein  two  grains,  or  spartein  -g^  grain, 
may  be  given  in  its  place.  Some  heart  stimulant  should  be  used  with 
the  aconitin  when  the  larger  doses  are  given,  and  the  patient  should 
be  warned  against  making  any  sudden  muscular  efforts,  and  during 
the  week  or  ten  days  of  such  treatment  should  walk  very  Httle. 

Some  persons  who  sufTer  from  tic  douloureux  experience  more  pain 
at  the  seashore  or  in  windy  climates. 

Trigemin  is  a  preparation  highly  recommended  by  some  German 
writers,  but  as  yet  it  has  not  come  into  general  use  in  this  country. 

The  positive  pole  (anode)  of  a  galvanic  battery  may  be  placed 
over  the  painful  point  on  the  face,  and  the  negative  pole  (cathode) 
at  the  back  of  the  neck.  An  uninterrupted  current  of  about  three 
miUiamperes  may  be  employed  for  about  five  minutes  daily  or  longer. 
The  faradic  brush  or  rapidly  interrupted  faradic  current  may  also 
be  employed.  Gowers  has  recommended  certain  methods  for  the 
treatment  of  tabetic  pains  that  are  equally  suitable  for  the  pain  of  tic 
douloureux.  Chloroform  sprinkled  on  lint  and  covered  with  oiled 
silk  may  be  apphed  to  the  head,  or  cocain,  gr.  ^  to  |-,  may  be  injected 
into  the  painful  area,  although  hj^Dodermatic  injections  into  the 
face  are,  as  a  rule,  to  be  avoided.  The  positive  pole  of  a  galvanic 
battery  may  be  saturated  by  a  6  or  10  per.  cent,  solution  of  cocain 

*  Starr:  "Organic  Nervous  Diseases." 
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and  placed  over  the  painful  area,  while  the  negative  pole  is  placed  at 
the  back  of  the  neck  or  some  other  indifferent  part.  In  this  way  the 
cocain  is  carried  through  the  skin  to  the  painful  nerves  (cataphoresis) . 
One  or  2  c.c,  or  a  little  more,  of  80  per  cent,  alcohol,  with  or  without 
a  little  cocain,  injected  near  the  exit  points  of  the  second  and  third  divi- 
sions of  the  nerve  from  the  skull,  is  a  treatment  much  employed  and 
often  with  great  reHef,  although,  unfortunately,  the  relief  is  usually 
temporary.  Patients  frequently  will  submit  to  repeated  injections. 
C.  L.  Leonard*  beheves  he  has  cured  the  pain  of  tic  douloureux  by 
the  apphcation  of  the  Rontgen  rays. 

Osmic  acid  in  a  2  per  cent,  aqueous  solution  (7  to  15  minims) 
has  been  injected  in  and  about  the  nerve,  in  this  country  especially 
by  John  B.  Murphy,  and  in  some  cases  has  given  relief.  The  hypo- 
dermatic needle  should  be  placed  in  different  parts  of  the  exposed 
nerve. 

Paralysis  of  the  Trigeminal  Nerve. — The  paralysis  of  the  fifth 
nerve  is  of  rather  rare  occurrence,  and  does  not  usually  result  from 
exposure  to  draft,  as  does  facial  palsy.  Syphihs,  in  the  form  of 
basal  meningitis,  periostitis,  or  gumma,  fracture  of  the  cranium, 
wounds,  tumors,  lesions  in  the  pons  (hemorrhage,  softening,  sclerosis, 
etc.)  may  be  causes.  Fifth  nerve  paralysis  may  be  a  part  of  progres- 
sive bulbar  palsy  or  tabes.  Neuroparalytic  keratitis  or  zoster  of 
the  face  is  not  Hkely  to  occur  unless  irritative  symptoms  (pain)  are 
present,  and  then  not  in  every  case.  A  lesion  of  the  Gasserian  gan- 
glion seems  more  hkely  to  cause  it  than  one  of  the  peripheral  portions 
of  the  nerves.  Hemiatrophy  of  the  face  has  been  found  in  associa- 
tion with  disease  of  the  fifth  nerve. 

The  treatment  of  trigeminal  palsy  consists  in  finding,  and  if  pos- 
sible in  removing,  the  underlying  cause. 

Facial  Palsy.— The  treatment  of  facial  palsy  is  usually  attended 
by  very  gratifying  results.  It  is  not  improbable  that  in  most  cases 
recovery  would  occur  if  nothing  were  done  for  the  paralysis,  but  we 
can  hasten  the  process  of  repair  by  certain  measures.  The  paralysis 
resulting  from  otitis  media  is  more  Hkely  to  be  persistent  than  the 
more  common  form  caused  by  exposure  to  drafts.  A  blister  be- 
hind the  ear  of  the  affected  side  acts  as  a  counterirritant  and  may 
be  apphed  in  the  early  stages  of  the  paralysis,  and  the  apphcation 
may  be  repeated.  The  salicylate  of  sodium  is  of  advantage  in  dis- 
eases of  the  nerves  even  where  a  distinct  rheumatic  taint  cannot  be 
determined,  and  may  be  administered  in  doses  of  ten  or  fifteen  grains 
three  or  four  times  daily  in  the  early  days  of  the  palsy ;  or  one  of  the 
iodids  (sodium,  strontium,  or  potassium)  may  be  substituted  for  the 
saKcylates.  Later  strychnin  may  be  employed,  at  first  in  doses  of 
-gV  grain  three  or  four  times  daily,  soon  increasing  this  to  4^  grain. 

The  apphcation  of  electricity  within  the  first  week  of  the  paral- 
ysis probably  accomphshes  no  good,  and  in  the  opinion  of  some 
electrotherapeutists  may  do  harm  by  exciting  an  inflamed  nerve. 

*  Leonard:  "American  Medicine,"  July  8,  1905. 
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We  are  not,  however,  perfectly  convinced  that  the  process  occurring 
in  facial  paralysis  is  one  of  inflammation.  After  a  period  of  ten  days 
or  two  weeks  the  electric  current  may  be  employed  with  advantage. 
The  reaction  of  degeneration  may  frequently  first  become  manifest 
after  about  ten  days  from  the  commencement  of  the  paralysis. 
The  author  has  observed  marked  palsy  of  the  facial  nerve  to 
disappear  within  a  week,  but  unfortunately  this  is  not  the  usual 
course  of  the  disorder.  If  the  paralysis  be  slight  and  the  response 
to  the  faradic  current  be  prompt,  this  current  may  be  employed,  but 
often  no  response  to  the  faradic  current  can  be  obtained  at  first; 
the  galvanic  current  must  then  be  used  and,  indeed,  in  most  cases 
the  latter  will  be  found  to  be  the  more  suitable  means  of  applying 
electricity  in  the  early  stage.  A  large  positive  electrode  may  be 
employed  over  a  part  of  the  body  where  a  bundle  of  nerves  is  not 
near  the  surface,  and  the  back  of  the  neck  or  the  chest  is  usually 
chosen.  The  former  place  is  especially  favorable,  as  the  electrode 
can  be  placed  here  without  causing  the  patient  to  disrobe,  and  it 
can  be  hooked  over  the  collar  and  will  stay  in  place  without 
being  held,  especially  if  the  patient  presses  his  neck  against  it. 
This  is  a  small  but  important  point  where  the  operator  is  unassisted, 
as  the  patient  will  sometimes  involuntarily  remove  the  electrode  to 
diminish  the  disagreeable  sensation  produced  by  the  current  if  he  be 
allowed  to  hold  the  electrode.  The  negative  pole  (cathode)  may  be 
placed  over  the  muscles  or  facial  nerve  on  the  affected  side  just 
below  the  ear,  and  a  stable  current  of  two  to  three  milHamperes  may 
be  allowed  to  pass  for  five  to  ten  minutes  every  day  or  every  other  day. 
Later,  I  beheve,  the  interrupted  galvanic  current  is  better  than  a 
constant,  in  order  to  produce  distinct  contractions  of  the  paralyzed 
muscles,  and  an  interrupted  current  of  moderate  intensity  may  be 
employed.  Massage  is  of  decided  benefit  in  association  with  electricity 
in  cases  of  facial  paralysis.  When  the  muscles  have  lost  all  volun- 
tary movement,  circulation  in  the  parts,  because  of  the  muscular 
paralysis,  is  also  impaired;  massage  mechanically  increases  the  cir- 
culation of  the  parts  and  the  tonicity  of  the  muscles.  One  of  the 
machines  employed  for  vibratory  massage  may  be  used  advan- 
tageously to  stimulate  the  paralyzed  muscles.  Facial  paralysis  of 
the  duration  of  a  year  or  more  may  show  decided  improvement  after 
persistent  massage  and  galvanization. 

It  is  difficult  to  trace  any  rheumatic  element  in  most  of  the  cases 
of  facial  paralysis  resulting  from  exposure  to  draft,  but  in  those  cases 
in  which  it  exists  the  sahcylates,  iodids,  or  some  form  of  the  alkalis 
are  especially  applicable. 

Facial  paralysis  from  otitis  media  often  resists  all  forms  of  treat- 
ment, as  the  nerve  has  undergone  serious  degeneration  within  the 
Fallopian  canal.  After  a  reasonable  time,  six  months  to  a  year,  if 
no  improvement  has  occurred,  anastomosis  of  the  facial  nerve  with  the 
hypoglossal  or  spinal  accessory  would  be  pjoper.  The  otitis  media 
demands  prompt  treatment,  as  the  danger  of  cerebral  abscess  is  not 
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to  be  ignored.  Metastatic  abscess  of  the  brain  in  some  instances  may 
develop  after  the  purulent  process  of  the  middle  ear  has  lasted  many 
years. 

Facial  paralysis  in  rare  instances  may  be  a  sign  of  tabes.  The 
prognosis  as  regards  recovery  is  not  so  good  as  when  paralysis  develops 
after  exposure  to  draft  or  cold.  The  paralysis  of  the  facial,  as  of 
the  ocular,  nerves,  occurring  in  this  disease,  often  disappears  without 
treatment,  and  is  probably  caused  by  alteration  of  the  nerve-fibers 
rather  than  by  primary  degeneration  of  the  facial  nucleus  within 
the  pons.  Secondary  changes  of  the  nucleus  must  occur,  however, 
if  the  paralysis  persist,  but  are  not  always  permanent. 

The  patient  can  assist  in  his  recovery  by  attempting  to  contract 
the  muscles  of  the  paralyzed  side  of  his  face  while  watching  their 
movements  in  a  looking-glass.  In  this  way  he  will  be  better  able 
to  judge  of  results  and  to  learn  the  proper  movements.  He  may 
hasten  return  of  power  by  attempting  voluntary  contraction  while  the 
electric  current  is  allowed  to  pass.  Many  persons  without  any  facial 
weakness  experience  difficulty  in  drawing  up  one  corner  of  the  mouth. 

When  facial  palsy  is  persistent,  a  movable  band  of  metal  attached 
to  the  ear  and  hooked  into  the  corner  of  the  mouth  has  been  proposed, 
but  the  attention  it  attracts  is  as  great  as  the  deformity  it  attempts 
to  hide,  and  few  desire  it.  As  a  means  of  treatment  apphed  when  the 
patient  is  not  in  the  company  of  strangers  it  may  be  employed,  but 
gives  little  promise  of  benefit. 

Facial  paralysis  may  be  part  of  a  multiple  neuritis,  but  seldom 
occurs  in  association  with  disease  of  the  nerves  of  the  Umbs.  When 
it  does,  the  prognosis  should  be  guarded,  and  is  not  so  good  as  when 
draft  is  the  cause  of  the  paralysis.  It  nevertheless  may  yield  to 
treatment. 

Facial  paralysis  may  result  from  pressure.  The  author  has  seen 
it  occur  when  the  occipital  region  was  operated  upon  for  cerebellar 
tumor  and  the  head  was  pressed  to  one  side.  Such  paralysis  is  rare 
and  usually  of  short  duration.  In  the  case  to  which  reference  is 
made  it  disappeared  within  two  weeks  without  treatment.  The 
author  has  also  seen  bilateral  facial  paralysis  result  from  the  use  of 
the  forceps  at  birth.  The  prognosis  in  these  cases  is  usually  good 
unless  the  pressure  has  been  excessive. 

Stein  has  seen  paralysis  of  the  facial  and  hypoglossal  nerves  on 
the  same  side  occurring  at  birth.  He  beheves  the  common  causes  of 
congenital  facial  palsy  are  pressure  over  the  stylomastoid  region  from 
a  contracted  pelvis,  from  an  exostosis,  or  from  a  too  prominent 
symphysis  cartilage. 

The  paralysis  not  infrequently  is  caused  by  syphihtic  basal  menin- 
gitis, and  is  usually  in  association  with  paralysis  of  one  or  more 
cranial  nerves.     The  treatment  then  is  that  of  cerebral  syphihs. 

The  eye  usually  needs  Httle  attention  in  cases  of  facial  paralysis. 
It  may  become  inflamed  from  exposure  to  wind  and  dust,  but  trophic 
changes  are  not  nearly  so  Hkely  to  occur  as  they  are  after  removal  of 
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the  Gasserian  gangKon.  Inflammation  may  be  combated  by  washing 
the  eye  with  a  boric-acid  solution,  but  this  is  seldom  called  for,  much 
less  the  protection  of  the  eyeball  by  a  shield. 

When  contracture  of  the  paralyzed  facial  muscle  begins,  electric 
treatment  should  be  discontinued.  It  can  do  no  good  and,  in  the 
opinion  of  some,  may  do  harm.  Contracture  occurs  only  when  the 
return  of  voluntary  power  is  slight,  and  not  in  cases  of  persistent 
palsy  without  any  improvement. 

Facial  palsy  resulting  from  fracture  of  the  base  of  the  skull  is  almost 
invariably  persistent,  and  may  be  associated  wdth  other  cranial  nerve 
palsies.     In  these  cases  surgery  may  be  employed  ^^dth  advantage. 

When  caused  by  pressure  from  an  inflamed  parotid  gland,  treat- 
ment should  be  directed  toward  allapng  the  glandular  inflammation. 

Palsy  resulting  from  bullet  or  stab  wounds  usually  demands 
prompt  surgical  treatment.  If  the  nerve  merely  has  been  compressed 
or  injured  sHghtly,  recovery  may  occur  ^\'ithout  operation;  but 
where  complete  di\dsion  or  serious  injury  of  the  nerve  has  resulted, 
operation  is  needed.  Where  doubt  is  entertained  regarding  the 
intensity  of  the  injury,  it  would  be  well  to  wait  a  few  months,  after 
which,  if  no  improvement  had  occurred,  nerve  anastomosis  should  be 
performed.  Less  time  may  be  allowed  to  elapse  in  traumatic  cases 
than  in  those  resulting  from  exposure  to  draft  before  operation 
is  performed,  as  the  chances  are  that  in  the  former  the  injury  is 
permanent. 

While  recurrent  facial  palsy  is  not  frequently  seen,  it  does  occur 
sufflciently  often  to  justify  ad\ising  the  patients  who  have  had  facial 
paralysis  to  avoid  severe  drafts.  The  paralysis  may  occur  on  the 
side  that  previously  was  not  paralyzed. 
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SURGICAL  ASPECTS  OF  CERTAIN  LESIONS  OF  THE  CENTRAL 

NERVOUS  SYSTEM 

By  Charles  H.  Frazier,  M.D. 

TUMORS 

The  surgery  of  cerebral  tumors  has  long  since  passed  beyond  the 
speculative  or  developmental  stage,  and  the  general  practitioner 
should  familiarize  himself  with  present-day  accomplishments  of  this 
special  field  and  not  be  influenced  by  the  traditional  fears  of  a  decade 
or  more  ago,  when  any  operation  on  the  brain  was  regarded  as  a 
hazardous  undertaking.  From  the  surgical  point  of  view,  there  are 
two  classes  of  tumors — the  operable  and  the  inoperable;  probably 
one  in  every  ten  tumors  is  operable,  and  by  an  operable  tumor  is 
meant  one  which  can  be  locaKzed,  is  accessible,  and  well  defined,  not 
infiltrating.  The  inoperable  tumor,  on  the  other  hand,  cannot  be 
localized,  is  situated  in  an  inaccessible  region,  and  is  not  sharply  de- 
fined. It  should  be  borne  in  mind,  however,  that  before  the  oper- 
ation it  is  often  impossible  to  tell  with  which  tynpe  of  tumor  we  are 
dealing  or  whether  we  are  deahng  with  a  tumor  at  all,  and  not  with  a 
meningitis  serosa  or  simple  cyst. 

I  could  cite  striking  examples  of  just  such  cases,  where  a  diagnosis 
of  tumor  seemed  to  admit  of  no  doubt,  and  the  operation  revealed  a 
condition  which  proved  much  less  serious  and  was  entirely  relieved. 
The  patient  should,  therefore,  be  given  the  benefit  of  the  doubt,  and 
whenever  suspicion  is  aroused  as  to  the  presence  of  a  tumor,  an  ex- 
ploratory operation  should  be  recommended.  Furthermore,  it  should 
be  borne  in  mind  that  the  hfe  history  of  tumor  extends  over  a  number 
of  years,  and  one  should  be  on  the  lookout  for  the  symptoms  at  an 
early  period  of  its  development  and  not  wait  until  symptoms  of  intra- 
cranial tension  are  ushered  in  with  headache,  vomiting,  and  choked 
disk  or  papillo-edema,  which  represent  the  terminal  stage  of  the  dis- 
ease. It  is  just  as  reasonable  to  wait  for  the  signs  of  carcinomatous 
invasion  of  the  lymph-nodes  before  recommending  operation  for  a 
malignant  growth  of  the  breast.  To  wait  and  watch  until  hemiplegia, 
hemianesthesia,  or  hemianopsia  is  complete  is  as  unjustifiable  as  the 
watching  of  the  gradual  destruction  of  a  limb  by  sarcoma  (Horsley) . 
Thirdly,  the  physician,  in  waiting  for  the  advanced  stage  of  the 
disease,  should  not  ease  his  conscience  by  resorting  to  the  so-called 
"expectant"  treatment.  The  latter,  to  quote  Horsley  again,  is 
merely  a  ritual  and  not  the  treatment  of  the  disease  at  all,  and  usually 
implies  that  the  physician  has  not  made  a  correct  diagnosis.  I  could 
cite  numerous  examples  where  patients  have  been  allowed  to  lose 
their  eyesight  because,  under  the  classic  administration  of  potassium 
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iodid,  there  was  a  transient  and  delusive  improvement.  An  explora- 
tory operation  per  se  is  so  devoid  of  risk  that  the  burden  of  argument 
rests  with  the  practitioner  who  withholds  from  his  patient  the  pos- 
sibilities of  rehef,  be  it  temporary  or  permanent,  which  surgical 
therapy  alone  can  offer. 

There  are  two  operative  procedures,  each  with  its  special  indica- 
tion— the  exploratory  or  radical,  and  the  palHative  or  decompressive. 
WTienever  the  tumor  can  be  locahzed  with  reasonable  accuracy,  the 
suspicious  area  should  be  uncovered  through  a  liberal  opening  and  the 
tumor,  if  foimd,  removed.  Snould  the  tumor  not  be  found,  or  prove 
to  be  of  the  inoperable  variety,  the  osteoplastic  flap  should  be  replaced 
and  the  brain  decompressed  in  the  temporal  region.  However,  in 
certain  instances  the  tumor  may  he  in  a  silent  zone  and  its  locali- 
zation may  be  impossible,  so  that  one  must  proceed  at  once  with  the 
palliative  or  decompressive  procedure.  Operation  of  any  kind  may  be 
said  to  be  contraindicated  only  when  there  is  reason  to  beUeve  the 
terminal  stage  of  the  disease  has  been  reached  and  the  patient's 
condition  would  not  justify  resort  to  operation  under  any  consider- 
ation. 

To  master  the  technic  of  cranial  surgery  requires  more  experience 
than  falls  to  the  lot  of  most  surgeons,  and  success  depends  not  only 
upon  mastery  of  the  mechanics  of  this  special  field,  but  a  knowledge 
of  the  normal  and  pathologic  anatomy  of  the  brain,  its  membranes, 
vessels,  lymphatic  spaces,  and  ventricles.  These  procedures  will  be 
outHned  briefly:  the  exploratory  craniotomy  for  cerebral  tumors, 
temporal  decompression,  and  the  exposure  of  tumors  of  the  cere- 
bellum. 

I.  Exploratory  Craniotomy. — The  anesthetic  should  be  ether 
and  not  chloroform,  and  entrusted  only  to  one  of  experience.  The 
scalp  may  be  rendered  bloodless  by  a  tourniquet  of  heavy  rubber  tub- 
ing anchored  to  the  scalp  at  three  points — the  occipital,  frontal,  and 
one  temporal  region — to  prevent  its  becoming  dislodged.  The  inci- 
sion in  the  scalp  should  be  made  one-half  inch  to  the  outer  side  of  the 
margins  of  the  bone  flap.  The  latter  should  be  large  enough  to  un- 
cover with  hberal  allowance  the  suspected  seat  of  the  tumor.  The 
base  of  the  flap  should  always  be  in  the  temporal  region,  to  assure  a 
liberal  blood  supply.  The  bone  may  be  sectioned  with  a  de  Vilbiss 
forceps,  the  GigU  saw,  or  a  spiral  drill,  in  any  case  the  initial  opening 
or  openings  in  the  skull  being  made  with  a  Hudson  drill.  The  flap 
is  reflected,  securely  wrapped  in  gauze  to  prevent  the  bone  from 
being  stripped  of  its  scalp,  and  an  incision  made  in  the  dura  parallel 
with  and  one-half  inch  within  the  margins  of  the  bony  opening. 

Any  deviations  from  the  normal  appearance,  normal  consistency, 
or  normal  intracranial  tension  are  noted.  If  the  tumor  is  detected 
and  is  not  infiltrating,  it  should  be  removed  by  following  the  Hne  of 
cleavage  between  it  and  the  normal  tissue  with  the  least  possible 
pressure.  Free  hemorrhage  from  the  cavity  may  be  controlled  by 
hgatures  applied  to  the  pial  veins  or  by  a 'tampon  of  gauze.     The 
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flap  is  replaced  and  the  wound  closed  with  interrupted  silkworm-gut 
sutures. 

2.  Cerebral  decompression,  a  much  less  formidable  procedure, 
implies  the  reHef  of  pressure  afforded  the  brain  by  removing  an  area 
of  bone  from  beneath  the  right  temporal  muscle,  and  by  a  crucial 
incision  in  the  dura.  The  operation  may  be  done  under  regional 
anesthesia,  by  injecting  the  third  division  of  the  trigeminal  nerve 
with  a  4  per  cent,  cocain  solution.  The  incision  begins  at  the  junc- 
tion of  the  hairline  with  the  temporal  region,  follows  the  direction  of 
the  temporal  ridge,  and  is  extended  down  with  a  sweeping  curve  to 
the  hairhne  just  above  the  ear.  The  flap,  composed  only  of  the  skin 
and  cellular  tissue,  down  to  the  temporal  fascia  is  reflected  forward, 
and  a  flap  similar  in  shape  but  smaller  in  dimensions  is  made  in  the 
temporal  fascia.  The  temporal  muscle  is  spht  parallel  with  its  fibers, 
the  muscle  retracted  in  either  direction,  and  about  two  square  inches  of 
the  underlying  bone  removed.  After  making  a  crucial  incision  in  the 
dura  the  several  layers  of  the  scalp  are  closed  en  tier.  A  hernia  of 
variable  dimensions  according  to  the  degree  of  intracranial  tension 
will  establish  itself  at  the  site  of  the  cranial  opening. 

3.  Suboccipital  Craniectomy. — Operations  for  exposure  of  tumors 
of  the  cerebellum  are  more  difficult  of  performance.  In  some  cases 
it  is  necessarv  to  remove  the  bone  from  one,  sometimes  from  both  sides 
of  the  median  Une,  depending  upon  the  seat  of  the  tumor.  If  the 
tumor  is  near  the  median  Une  or  in  the  cerebellopontile  angle,  a 
bilateral  opening  is  preferable.  '  Hemorrhage  is  controlled  only  by 
the  use  of  hemostatic  forceps  and  bonewax.  Ether  is  the  only  safe 
anesthetic,  and  the  region  is  best  explored  with  the  patient  on  his  side 
with  head  bent  forward.  The  incision  may  begin  at  the  median  Une 
or  at  one  mastoid  process,  and  follow  the  direction  of  the  superior 
curved  Une,  but  a  half-inch  above  it,  across  to  the  mastoid  process 
on  the  opposite  side.  A  vertical  incision  extends  from  the  midline 
downward  a  distance  of  three  inches.  The  incision  extends  down 
to  and  includes  the  pericranium,  and  the  musculo-aponeurotic  flaps 
are  reflected  to  either  side.  An  initial  opening  is  made  in  the  skull 
to  one  side  of  the  median  Une,  and  the  bone  removed  from  over  one 
or  both-cerebeUar  hemispheres,  uncovering  the  transverse  sinus  above, 
and  removing  the  posterior  rim  of  the  foramen  magnum  below.  If 
both  fossae  or  the  median  surfaces  are  to  be  explored,  or  if  it  be 
necessary  to  displace  the  hemispheres  for  exposure  of  the  cerebello- 
pontile angle,  the  inferior  occipital  sinus  should  be  divided  between 
two  Ugatures,  the  dural  flap  reflected,  and  both  hemispheres  un- 
covered. A  systematic  exploration  for  the  tumor  is  then  made. 
Probably  eight  out  of  ten  tumors  of  the  posterior  fossa,  which  come 
to  operation,  if  not  more,  mU  be  found  in  the  cerebellopontile  an- 
gle, and  to  expose  this  region  the  greatest  care  must  be  exercised 
to  avoid  undue  pressure  upon  the  pons  and  medulla.  If  the  angle 
tumor  is  firmly  adherent  to  these  structures,  attempts  at  removal 
will  frequently  be  disastrous.     Fragmentary,  incomplete  excision  is 
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to  be  deprecated,  as  recurrence  is  inevitable;  and  with  recurrence 
the  rate  of  growth  is  relatively  more  rapid  and  the  expectation  of 
Ufe  proportionately  shorter.  In  closing  the  wound,  the  dural  wound 
is  closed  only  in  part  in  order  to  allow  for  any  subsequent  in- 
crease of  tension.  The  musculo-aponeurotic  layer  is  closed  with 
continuous  catgut  suture,  and  the  skin  with  interrupted  suture  of 
silkworm-gut.  Drainage  should  be  introduced  through  a  stab  wound 
at  the  base  of  the  flap. 

The  results  of  intracranial  operation  for  new-growths  vary  ac- 
cording to  the  nature  of  the  operation  and  the  character  of  the  growth. 
With  pretentorial  lesions  an  exploratory  operation  is  almost  devoid 
of  risk,  and  in  suitable  cases  the  removal  of  the  growth  adds  but  little 
to  the  mortality.  In  the  case  of  subtentorial  lesions  the  risk  of 
operative  procedures  is  always  greater,  although  here  again  there  is 
little  risk  in  an  exploration,  and  the  mortality  will  depend  upon 
whether  the  tumor,  if  found,  can  be  removed  without  undue  trauma 
to  the  brain-stem. 

Simple  decompression,  either  in  the  suboccipital  or  the  temporal 
region,  is  a  very  much  less  formidable  and  therefore  less  dangerous 
procedure.  In  the  last  seven  years  the  author  has  lost  but  five  cases 
following  temporal  decompression,  and  four  of  the  five  cases  he  should 
now  regard  as  too  far  advanced  to  justify  surgical  interference  of 
any  kind.  In  the  last  twenty-two  suboccipital  decompressions  for 
cerebellar  lesions  there  were  two  deaths,  but  in  both  these  a  thorough 
exploration  for  the  tumor  was  conducted,  thus  adding  materially 
to  the  extent  of  the  exposure  and  to  the  duration  and  gravity  of  the 
operation. 

As  to  the  expectation  of  life,  one  can  never  predict  with  any  degree 
of  accuracy  what  this  may  be.  Generally  speaking,  patients  with 
cerebral  lesions  survive  a  much  longer  period  than  those  with  lesions 
of  the  cerebellum  or  pons.  The  proximity  of  the  important  vital 
centers  in  the  latter  instance  necessarily  affects  the  prognosis,  as  in 
so  many  instances  tumors  of  the  posterior  fossa  originate  near  the  pons 
or  medulla,  and  soon,  either  directly  or  indirectly,  disturb  their 
junction.  Then,  again,  the  duration  of  the  illness  prior  to  the  opera- 
tion is  an  influential  factor:  the  longer  the  duration,  the  larger  the 
tumor,  and  the  more  rapid  its  growth,  the  shorter  the  period  of  sur- 
vival. Of  my  earlier  pretentorial  cases,  there  are  two  ahve  three 
years,  and  two  four  years,  after  the  operation.  One  patient  operated 
upon  in  1903,  with  symptoms  of  cerebral  tumor,  is  still  ahve.  In 
one  of  the  four-year  survivals  the  operation  revealed  a  large  and  vas- 
cular tumor.  In  the  subtentorial  cases  the  prolongation  of  hfe  is  on 
the  average  shorter,  although  in  three  cases  the  patients  have  survived 
the  operation  seven,  six,  and  four  years  respectively. 

As  to  the  influence  of  decompression  upon  headache  and  vomiting, 
one  or  the  other  or  both  are  reheved  in  about  two  of  every  three 
cases,  and  in  subtentorial  lesions  the  vertigo  is  almost  invariably  re- 
lieved, at  least  to  some  extent.     With  respect  to  vision,  it  should  be 
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borne  in  mind  that  in  patients  afflicted  with  papillo-edema  ultimate 
blindness  is  always  sure  to  result  unless  the  brain  is  decompressed, 
and  when  this  measure  is  adopted  in  any  but  the  advanced  stage,  the 
prognosis  as  to  sight  is  favorable.  That  the  gravity  and  inevitable 
tendencies  of  papillo-edema  are  still  not  appreciated  by  the  practi- 
tioner may  be  illustrated  by  my  own  experience.  In  one  out  of  every 
three  cases,  if  the  optic  nerve  was  not  atrophied,  the  papillo-edema  at 
the  time  the  patient  was  brought  to  operation  was  so  far  advanced 
that  restoration  of  vision  was  out  of  the  question. 

HEMORRHAGE 

Surgical  intervention  may  be  required  in  the  following :  Extradural 
hemorrhage,  intradural  hemorrhage,  both  of  traumatic  origin,  in- 
tracranial hemorrhage  in  the  newborn,  and  external  hemorrhagic 
pachymeningi  ti  s . 

Extradural  Hemorrhage. — In  the  majority  of  instances  extradural 
hemorrhage  is  due  to  rupture  of  the  middle  meningeal  artery;  occa- 
sionally, however,  to  the  rupture  of  a  sinus  or  an  emissary  vein. 
For  anatomic  reasons  the  anterior  branch  of  the  middle  meningeal 
is  more  frequently  injured  than  the  posterior  branch.  The  treatment 
is  always  operative,  and  the  sooner  the  operation  is  performed,  the 
better;  or,  as  Jacobson  puts  it,  "  trephine;  and  trephine  early."  There 
are  certain  cases  in  w^hich  localization  may  be  impossible,  where  there 
may  be  some  uncertainty  as  to  whether  there  is  any  hemorrhage  at 
all,  or,  if  so,  on  which  side.  A  coexisting  cerebral  contusion  may 
so  mask  the  symptoms  as  to  make  a  differential  diagnosis  and 
locaKzation  sometimes  impossible.  In  opening  the  skull  for  explora- 
tion, the  conical  trephine  or,  preferably,  the  Hudson  drill  may  be 
used  rather  than  the  osteoplastic  flap.  If  hemorrhage  from  the 
anterior  branch  of  the  middle  meningeal  is  suspected,  the  initial 
opening  should  be  made  3  or  4  cm.  behind  the  external  angular  proc- 
ess of  the  frontal  bone,  and  4  cm.  above  the  zygoma;  if  from  the 
posterior  branch,  at  the  intersection  of  a  horizontal  line  passing 
over  the  external  angular  process,  with  a  perpendicular  hne  passing 
through  the  internal  border  of  the  mastoid  process.  In  the  former 
case  a  clot  would  be  found  at  the  lower  and  internal  portion  of  the 
parietal  bone,  and  in  the  latter,  at  its  postero-inferior  portion.  The 
original  opening  must  be  enlarged  sufficiently  to  allow  a  thorough 
exploration  and  the  removal  of  the  clot.  If  an  extradural  clot  has 
not  been  found,  the  operator  proceeds  to  open  the  dura,  especially 
if  the  latter  bulges  prominently,  has  a  bluish  discoloration,  and  when 
there  is  no  pulsation.  Failing  to  find  any  cause  for  the  symptoms 
of  cerebral  compression  on  the  side  first  explored,  one  should  remem- 
ber the  occurrence,  though  rare,  of  a  homolateral  hemiplegia.  There- 
fore, if  the  symptoms  persist,  ,  exploration  should  be  made  on  the 
opposite  side.  The  clot  when  found  should  be  removed  and  hemor- 
rhage controlled,  preferably  by  ligation  of  the  ruptured  branch  or 
by  the  use  of  a  tampon,  and  as  a  last  resort  by  Kgation  of  the  external 
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carotid  artery.  Before  the  wound  is  closed,  a  rubber  tube  of  small 
caliber  should  be  introduced  as  a  safeguard  against  consecutive  oozing 
or  secondary  hemorrhage. 

Intradural  Hemorrhage. — The  source  of  intradural  hemorrhage 
may  be  either  an  injury  to  the  middle  meningeal  artery,  to  an  in- 
tracranial sinus,  especially  the  longitudinal,  or  to  the  pial  veins. 
In  most  instances  the  hemorrhage,  which  follows  laceration  of  the 
pial  vessels,  is  associated  with  a  more  or  less  serious  contusion  of  the 
brain  substance.  Intradural  hemorrhage  is  more  variable  in  extent 
and  in  location  than  extradural  hemorrhage.  There  may  be  either 
small  punctate  hemorrhages,  more  or  less  widely  distributed  over  the 
cortex,  a  thin  sheet  of  blood  in  the  meshes  between  the  pia  and  arach- 
noid membranes,  or  a  larger  hemorrhage  between  the  dura  and  the 
arachnoid.  When  accompanied  by  serious  cerebral  contusion,  the 
symptoms  of  the  latter  may  altogether  mask,  in  the  early  stages,  at 
least,  the  signs  of  hemorrhage,  as  in  a  case  seen  by  the  author  where 
the  complete  relaxation  or  flaccidity  masked  the  symptoms  of  local 
compression,  which  became  quite  evident  after  the  general  relaxation 
had  disappeared. 

Intradural  hemorrhage  is  a  very  much  more  serious  condition  than 
extradural  hemorrhage,  partly  because  of  the  proximity  of  the  clot 
to  the  cortex,  partly  because  of  the  associated  cerebral  contusion. 
In  most  instances  it  is  the  latter  condition  which  gives  to  the  case  its 
more  grave  aspects.  While  the  clot  may  be  more  readily  absorbed 
in  the  intradural  than  the  extradural  space,  the  dangers  of  delay  in 
removing  the  intradural  clot  are  greater  because  of  the  ill  effects  of 
the  continued  pressure  on  the  cortex  and  of  the  tendency  to  such 
serious  sequels  as  epilepsy  and  traumatic  neurosis.  If  the  blood- 
clot  is  not  removed,  adhesions  may  form  between  the  membranes,  the 
clot  may  become  organized  into  a  thin  sheet  of  connective  tissue,  or 
in  the  role  of  a  foreign  body  lead  to  the  formation  of  the  so-called  hem- 
orrhagic or  arachnoid  cyst. 

Because  of  the  serious  sequels,  surgical  intervention  is  imperative, 
even  though  the  extent  and  character  of  the  hemorrhage  may  present 
many  difficulties.  An  attempt,  however,  should  be  made  in  all  cases 
to  uncover  the  site  of  the  hemorrhage  and  to  remove  the  clot.  The 
presence  or  recurrence  of  hemorrhage  should  be  guarded  against 
by  careful  search  of  the  source  of  hemorrhage,  in  most  instances  the 
pial  veins,  and  its  control  by  Hgation. 

Intracranial  Hemorrhage  in  the  Newborn. — Intracranial  hemor- 
rhage in  the  newborn  is  a  more  common  occurrence  than  would  be 
indicated  by  the  immediate  consequences.  In  an  analysis  of  74 
autopsies  upon  infants,  McCrae  and  Klatz*  found  intra-  and  extra- 
dural hemorrhage  in  37,  and  in  many  of  these  hemorrhage  was  the 
direct  cause  of  death.  Of  the  surviving  cases,  infantile  hemiplegia, 
imbecility,  and  epilepsy,  separately  or  in  combination,  are  almost 
inevitable  consequences.     It  is  generally  conceded  that  intracranial 

*  Quoted  in  Archibald's  "Surgery  of  the  Head,"  p.  209. 
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hemorrhage  is  more  apt  to  be  a  complication  with  primiparas  in 
difficult  and  prolonged  labors,  with  or  without  the  use  of  forceps.  In 
a  series  of  23  cases  tabulated  by  Seitz,*  at  least  one-quarter  were  un- 
complicated spontaneous  deHveries.  The  actual  source  of  hemorrhage, 
however,  is  one  or  more  of  the  cerebral  veins,  which,  as  they  pass  from 
the  cortex  to  the  lateral  lacunas  of  the  longitudinal  sinus,  are  ruptured 
by  the  overlapping  of  the  parietal  bones.  The  clot  is  nearly  always 
.intradural,  usually  on  the  convexity  of  the  hemispheres,  over  the 
central  convolutions,  and  near  the  mesial  line,  but  if  the  dura  is  torn, 
the  clot  may  extend  into  the  epidural  space.  Hemorrhage  seldom 
occurs  into  the  ventricles,  and  almost  never  in  the  brain  substance. 
It  is  frequently  bilateral  and  may  be  pre-  or  subtentorial. 

The  diagnosis  of  hemorrhage  would  be  suggested  by  the  following 
facts:  A  difficult  and  protracted  labor,  signs  of  asphyxia  at  birth, 
bulging  of  the  anterior  fontanel,  subconjunctival  and  palpebral  hem- 
orrhages, edema  of  the  eyelids,  and  proptosis;  convulsions,  general  or 
unilateral,  accompanied  by  persistent  rigidity  of  the  Umbs  and  inversion 
of  the  thumbs,  and  paralysis  of  one  or  all  the  extremities.  It  is  im- 
portant to  determine,  if  possible,  whether  the  hemorrhage  is  pre-  or 
subtentorial.  In  subtentorial  hemorrhages  the  children  are  fre- 
quently born  more  or  less  asphyxiated,  but  they  cry  lustily  and  often 
give  the  impression  at  first  of  being  perfectly  healthy  children,  not 
infrequently  taking  the  breast.  In  contradistinction  to  cases  of 
pretentorial  hemorrhage,  they  are  at  first  comparatively  quiet,  but 
after  the  course  of  several  hours  one  sees  signs  of  medullary  distur- 
bance: an  irregular,  weak  respiration,  followed  occasionally  by  pro- 
nounced convulsive  seizures  with  deep  cyanosis.  The  skin  meanwhile 
becomes  bluish-yellow,  and  the  fontanels  extremely  tense;  the  picture 
suggests  atelectasis  of  the  lungs;  the  respiratory  disturbance  becomes 
more  aggravated,  and  inside  of  twenty-four  to  forty-eight  hours  the 
patient  dies.  If  the  patient  should  survive  this  period,  focal  symptoms 
may  develop  from  pressure  on  the  cerebral  hemispheres,  or  signs  of 
spinal  irritation,  when  the  blood  descends  into  the  spinal  canal. 

In  pretentorial  hemorrhage  the  conditions  are  very  different  and 
the  picture  varies  accordingly.  Here  the  lesion  is  usually  unilateral; 
no  blood-staining  fluid  will  be  recovered  on  lumbar  puncture,  and  in 
bulk  the  hemorrhage  is  very  much  larger,  resulting  from  rupture  of  the 
veins  emptying  into  the  longitudinal  sinus.  The  first  day  after  the 
child  is  born  nothing  unusual  may  be  observed;  on  the  second  day 
there  are  signs  of  extreme  restlessness,  but  what  is  of  still  greater 
diagnostic  importance,  the  child  cries  and  screams  almost  ceaselessly 
and  for  no  apparent  reason.  This  inexphcable  screaming  is  pathog- 
nomonic, and  due  probably  to  tension  of  the  dura.  Gradually  signs 
of  increasing  intracranial  tension  appear:  respiratory  disturbances, 
loss  of  consciousness,  elevation  of  blood-pressure,  occasionally  slowing 
of  the  pulse,  together  with  symptoms  of  local  compression,  as  contra- 
lateral paralysis.     If  unrelieved,  the  intracranial  tension  will  gradually 

*  "Miinch.  klin.  Woch.,"  March  24,  1908. 
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increase,  partly  as  a  result  of  the  cerebral  edema,  and  the  child  dies 
between  the  fourth  and  the  eighth  days  from  respiratory  failure. 

The  morbidity  of  intracranial  hemorrhage  in  the  newborn  is  high. 
Of  the  23  cases  collected  by  Seitz,  only  five  recovered.  In  every  case 
in  which  the  diagnosis  can  be  estabhshed  an  operation  should  be  per- 
formed as  a  Hfe-saving  procedure.  No  doubt  the  mortality  will  be 
reduced  by  constant  resort  to  operation,  simply  by  relieving  intra- 
cranial tension.  The  very  wide  distribution  of  the  hemorrhage,  the 
extreme  sensitiveness  and  the  delicacy  of  the  cortex  at  the  tender  age 
of  the  patient,  the  difficulty  of  removing  all  the  blood-clot  when  it  is 
entangled  in  the  meshes  of  the  pia  and  arachnoid  membranes  cannot 
but  make  one  skeptical  as  to  the  effect  the  operation  may  have  as  a 
prophylactic  measure  against  the  unfortunate  and  distressing  sequels. 
It  is  the  latter,  after  all,  which  give  to  this  lesion  its  more  serious 
aspects.  While  the  Hves  of  a  few  cases  have  been  saved  by  operation, 
there  is  no  evidence  at  hand  to  determine  whether  the  operation  will 
prevent  the  subsequent  development  of  these  nervous  complications. 
The  technic  of  the  operation  requires  no  special  comment;  the  skull 
of  the  infant  is  so  thin  that  the  cortex  can  be  easily  and  quickly  un- 
covered. The  subdural  space  must  be  explored  in  all  cases,  especially 
in  the  region  of  the  central  convolution.  If,  however,  the  symptoms 
point  to  a  subtentorial  lesion,  operation  is  more  imperative,  as  a  blood- 
clot  in  this  locality  is  almost  inevitably  fatal.  It  may  be  said,  in 
conclusion,  that  at  the  present  time  the  operative  treatment  of  in- 
tracranial hemorrhage  of  the  newborn  is  suhjudice.  The  pathogenesis 
and  symptom  complex  are  thoroughly  understood;  the  diagnosis  is 
not  difficult,  and  operation  may  save  hfe  by  reHeving  intracranial  ten- 
sion. As  a  prophylactic  against  epilepsy,  imbecihty,  or  hemiplegia, 
surgical  interference  has  as  yet  little  to  substantiate  any  claim. 

External  Hemorrhagic  Pachymeningitis. — As  has  already  been 
pointed  out  by  Spiller  (page  723),  the  blood-clot  is  only  one  of 
the  serious  factors  in  the  pathology  of  this  condition,  and  its 
removal  cannot  cure  the  fundamental  disease  or  the  tendency  to 
formation  of  new  blood-vessels  and  repeated  hemorrhage.  In  view 
of  the  fact  that  the  operation  has  been  resorted  to,  with  favorable 
results  in  a  few  instances,  whenever  the  symptoms  of  intracranial 
pressure  are  pronounced  and  the  diagnosis  estabhshed,  an  attempt 
should  be  made  to  expose  and  remove  the  blood-clot,  even  though, 
as  in  some  cases,  both  sides  of  the  brain  may  be  involved. 

ABSCESS  OF  THE  BRAIN 

The  etiology,  diagnosis,  and  symptoms  of  cerebral  abscess  have 
already  been  discussed  in  by  Spiller  (page  747).  The  practitioner  and 
surgeon  should  remember  that  at  least  50  per  cent,  of  brain  abscesses 
follow  chronic  otitis  media,  and  that  in  the  absence  of  any  history 
of  disease  of  the  auditory  canal  and  communicating  structures  a 
careful  inquiry  should  be  made  in  the  previous  history  whether  the 
patient  has  an  infectious  fever,  such  as  typhoid  fever  or  influenza,  an 
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infection  of  the  cellular  tissues  of  the  scalp  or  face,  a  compound  frac- 
ture, or  a  penetrating  wound  of  the  skull.  Because  abscesses  fre- 
quently develop  slowly,  and  because  there  may  be  no  serious  constitu- 
tional or  striking  focal  signs  for  weeks  after  the  infection  was  implanted 
in  the  brain  tissue,  the  character  of  the  lesion  and  the  causal  relation 
of  the  exciting  factor  are  frequently  not  suspected. 

It  was  Sir  WilHam  Macewen  who  said  that  an  uncomplicated 
cerebral  abscess,  when  its  position  is  clearly  localized  and  surgical 
measures  adopted  for  its  relief  at  a  sufficiently  early  period,  is  one  of 
the  most  hopeful  of  all  cerebral  affections.  Yet  for  various  reasons  the 
mortahty  following  operation  is  high.  Kocher  reported  92  cases  with 
51  recoveries;  Oppenheim  196  with  96  recoveries;  Ropke  148  with  59 
recoveries.*  The  high  mortahty  must  be  attributed — (i)  To  the  dif- 
ficulty in  localizing  the  abscess;  (2)  to  the  often  unnecessary  post- 
ponement of  operation;  (3)  to  difficulty  in  protecting  the  adjacent 
healthy  brain  tissue  and  membranes  from  contamination;  (4)  to 
inexperience  on  the  part  of  the  operator;  and  (5)  to  inadequate  drain- 
age. Many,  if  not  most,  of  the  cases  of  brain  abscess  are  operated 
upon,  because  of  the  frequency  of  otitis  media  as  a  cause,  by  the  ear 
speciaUst,  who  may  have  had  neither  the  experience  nor  the  equip- 
ment necessary  for  the  orderly  and  successful  performance  of  an  in- 
tracranial operation.  The  surgeon's  ingenuity  and  judgment  are 
taxed  much  more  in  the  management  of  cerebral  abscess  than  of  cere- 
bral tumor,  and  yet  the  aurist  never  includes  the  latter  lesion  in  his 
field  of  activity. 

Ballance  has  called  attention  to  certain  features  of  the  pathology 
of  abscess  which  have  a  direct  bearing  on  the  treatment.  In  most 
cases  of  slowly  spreading  infection  from  chronic  disease  adhesions  occur 
at  the  site  of  infection,  binding  together  dura,  arachnoid,  pia,  and 
cortex.  The  lymphatic  sheaths  of  the  numerous  small  blood-vessels 
which  traverse  the  cortex  at  right  angles  to  its  surface  are  in  direct 
communication  with  the  subarachnoid  space,  and  through  these, 
as  through  a  number  of  capillary  tubes,  infective  matter  easily 
traverses  the  cortex  and  reaches  the  white  substance  within.  The 
cortex  is  very  vascular,  and  its  connective-tissue  element,  reinforced 
by  numerous  prolongations  from  the  pia  mater,  is  abundantly  supplied 
with  connective-tissue  corpuscles.  Hence,  it  is  able  to  offer  a  strenu- 
ous resistance  to  the  bacterial  attack,  and  does  not  ordinarily  undergo 
any  extensive  destruction.  Where  it  is  traversed  by  the  infective 
material,  a  barrier  of  fibrous  tissue  is  thrown  out,  limiting  the  de- 
structive process  to  the  formation  of  a  narrow  track.  The  white 
substance  is  much  less  resistant,  and  it  would  seem  that  the  greater 
the  distance  from  the  cortex,  the  more  easily  does  bacterial  action 
cause  dissolution  of  brain  substance.  Thus  the  abscess  comes  to 
assume  a  mushroom-hke  shape,  with  the  narrow  portion  or  stalk 
attached  to  the  dura  at  the  original  site  of  infection.  Its  lumen  pre- 
sents a  ready-made  channel  with  fibrous  walls  through  which  drain- 

*  Quoted  by  Starr,  "Medical  Record,"  March,  1906. 
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age  can  be  effected  and  the  infective  material  made  to  leave  the 
brain.  This  natural  tube  with  its  fibrous  walls  is  not  liable  to  be 
obstructed  as  a  drainage  tract  through  normal  brain  substance.  If, 
then,  the  abscess  can  be  tapped  through  the  stalk  itself  without 
passing  the  knife  through  healthy  cortex  and  meninges,  there  would 
be  efficient  drainage  without  risk  of  suppurative  meningitis  or  of 
hernia  cerebri. 

When  symptoms  of  abscess  develop  in  the  presence  of  inflamma- 
tion of  the  middle  ear  or  mastoid  region,  the  operator  should  proceed 
first  to  attack  these  structures  and  then  remove  the  source  of  infec- 
tion. In  some  instances  the  symptoms  which  lead  one  to  suspect 
abscess  may  have  been  due  only  to  an  inflammation  of  the  cerebral 
membranes,  and  after  the  source  of  infection  is  removed  the  symptoms 
may  subside.  If,  on  the  contrary,  the  symptoms  persist,  or  should  v/e 
be  deaHng  with  a  case  in  which  there  are  no  signs  of  acute  inflamma- 
tion of  the  middle  ear  or  mastoid,  the  surgeon  should  proceed  at  once 
to  explore  for  the  abscess,  the  method  of  approach  depending  upon 
whether  the  abscess  is  believed  to  be  in  the  temporosphenoid  lobe 
or  in  the  cerebellum.  In  doubtful  cases,  the  temporosphenoid  lobe 
should  be  explored  first,  as  abscess  is  found  in  this  position  in  the 
proportion  of  two  to  one.  The  skull  is  opened  an  inch  above  the 
posterior  root  of  the  zygoma,  and  the  opening  enlarged  sufficiently  to 
admit  of  thorough  exploration.  The  dura  is  then  opened  and  a  care- 
ful inspection  made  for  adhesions  which  would  indicate  the  path  of 
infection.  If  the  dura  is  dark  and  inflamed,  if  there  are  adhesions 
between  the  membranes,  if  the  brain  bulges  as  though  under  tension, 
there  should  be  little  doubt  as  to  the  presence  of  an  abscess. 

To  find  it  I  prefer  to  use  a  blunt  canula  armed  with  an  obturator. 
The  latter  prevents  the  canula  from  being  blocked  with  brain  tissue. 
The  canula  is  introduced  through  thesiteof  the  stalk,  if  this  can  be  recog- 
nized, if  necessary  in  several  directions.  If  the  presence  of  pus  is 
detected,  the  margins  of  the  opening  in  the  skull  should  be  carefully 
walled  off  to  prevent  contamination  of  the  meningeal  space,  and  the 
tract  leading  to  the  abscess  cavity  dilated  sufficiently  to  admit  of  the 
introduction  of  a  drainage-tube  of  large  caliber  with  unyielding  walls. 
Should  the  pus  not  escape  freely,  it  may  be  necessary  to  enlarge  the 
opening  and  introduce  a  drainage-tube  of  larger  caHber.  The  prac- 
tice of  introducing  two  tubes  and  syringing  the  cavity  does  not  com- 
mend itself  to  the  author.  Owing  to  the  fact  that  the  pus  is  thick  and 
often  contains  sloughs  and  softened  brain  tissue,  free  drainage  can 
be  secured  only  by  using  tubes  of  large  caliber.  The  tendency  in 
some  cases  for  the  tube  to  be  forced  out  of  the  cavity  by  the  swollen 
and  edematous  brain  should  be  guarded  against  by  suturing  the  tube 
to  the  margins  of  the  wound.  Should  the  drainage  be  interrupted 
and  signs  of  pressure  recur,  a  secondary  exploration  will  be  necessary. 

To  explore  for  cerebellar  abscess  the  skull  should  be  opened  along 
the  probable  course  of  infection;  that  is,  through  the  mastoid  rather 
than  the  suboccipital  region.     After  enlarging  the  opening  and  wall- 
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ing  off  with  protective  pledgets  of  gauze,  the  surgeon  proceeds  as  in 
the  manner  prescribed  for  temporosphenoid  abscess. 

When  deaHng  with  abscesses  secondary  to  frontal  sinus  disease 
or  to  any  other  source,  the  same  plan  and  general  principles  should 
be  observed.  An  opening  adequate  for  thorough  exploration  should 
always  be  made,  the  meningeal  space  protected,  thorough  evacuation 
and  drainage  provided  for,  irrigation  avoided,  and  the  drainage-tube 
anchored  to  the  wound. 

The  prognosis  is  always  grave;  not  more  than  50  per  cent,  recover, 
and  this,  I  believe,  is  a  Hberal  estimate.  Secondary  meningitis,  delay 
in  operation,  multiple  abscesses,  dumb-bell-shaped  abscesses,  inability 
to  find  the  abscess  or  to  maintain  drainage,  are  some  of  the  factors 
to  which  fnust  be  attributed  the  high  rate  of  mortahty. 

MENINGITIS 

The  various  types  to  which  surgical  therapy  has  been  applied  in- 
clude the  diffuse  suppurative,  the  tuberculous,  and  the  posterior  basal 
meningitis  of  infants. 

Suppurative  Meningitis.— There  are  many  difficulties  with  which 
the  surgeon  has  to  contend  and  to  which  must  be  attributed  in  large 
measure  the  discouraging  results. 

Foremost  is  that  of  securing  adequate  and  continuous  drainage. 
The  repeated  formation  of  adhesions  at  the  site  of  the  drainage  open- 
ing, and  the  tendency,  as  the  intracranial  pressure  increases,  for  the 
brain  to  protrude  through  the  opening,  are  serious  obstacles  to  drain- 
age, as  is  also  the  accumulation  of  the  exudate  in  the  meshes  of  the 
arachnoid.  As  a  rule,  there  is  httle  exudate  in  the  subdural  spaces 
where  drainage  would  be  most  feasible. 

Suppurative  meningitis  may  be  diffuse  or  localized,  and  in  the 
latter  instance  it  is  frequently  a  disease  of  the  middle  ear.  The 
indications  for  operative  intervention  are  clear  and  well  defined. 
After  removal  of  the  diseased  focus  the  intradural  space  should  be 
opened,  the  exudate  evacuated,  and  adequate  drainage  provided  for. 

The  outlook  in  cases  of  diffuse  suppurative  meningitis  is  always 
grave,  with  or  without  surgical  intervention.  A  few  cases  are  on  record 
in  which  an  operation  seemed  to  save  the  patient's  Kfe;  notably 
among  these  is  the  case,  so  frequently  quoted,*  one  of  diffuse  men- 
ingitis secondary  to  basal  fracture,  in  which,  after  lumbar  puncture 
and  direct  drainage  through  bilateral  openings  in  the  parietal  bones, 
the  patient  recovered.  Von  Bergmann  beheved  that  the  cases  which 
recovered  after  drainage  operations  were  due  to  the  staphylococcus 
pyogenes  albus  infection,  not  the  aureus,  and  that  these  would  have 
recovered  as  promptly  with  lumbar  or  ventricular  puncture.  Whether 
the  operation  of  Kiimmell  relieved  the  patient  by  evacuation  of  the 
exudate  or  by  rehef  of  intracranial  pressure  is  a  matter  which  admits 
of  discussion. 

Tuberculous  Meningitis. — While  the  course  of  tuberculous  menin- 

*  Kummell,  "Arch.  f.  klin.  Chir.,"  vol.  Ixxvii,  part  4. 
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gitis  is  not  so  rapid,  as  a  rule,  as  that  of  suppurative  meningitis,  the 
same  difiiculties  are  encountered  in  the  attempt  at  rehef  by  surgical 
intervention.  The  impossibility  of  either  reaching  or  removing  the 
exudate,  the  interruption  of  drainage  by  the  formation  of  adhesions  or 
intracranial  pressure,  is  quite  as  disturbing  a  factor  in  the  tuberculous 
as  in  the  suppurative  type.  It  may  be  borne  in  mind,  however,  that 
excessive  pressure  upon  the  medullary  centers  is  quite  as  serious  a  fac- 
tor as  the  infection  itself.  There  is  at  least  one  indication,  therefore, 
in  the  treatment  of  this  disease,  namely,  the  rehef  of  intracranial  pressure, 
so  that  in  all  cases  lumbar  puncture  should  be  resorted  to.  Should 
the  aqueduct  of  Syhdus  be  occluded,  ventricular  puncture  or  temporal 
decompression  on  one  or  botli  sides  may  be  resorted  to.  It  is  extremely 
doubtful,  however,  whether  these  latter  more  radical  procedures  will 
exert  any  more  favorable  influence  than  simple  lumbar  puncture. 

Posterior  Basal  Meningitis  of  Infants. — Inasmuch  as  in  m.any 
instances  the  symptoms  are  due  to  the  secondary  hydrocephalus 
rather  than  to  the  meningitis,  the  treatment  should  be  directed  to  the 
rehef  of  pressure  and  to  drainage  of  the  ventricles.  The  principles 
applied  to  the  treatment  of  acquired  hydrocephalus  are  appUcabie 
here.     (See  Operative  Treatment  of  Hydrocephalus.) 

EPILEPSY 

Epileptic  subjects  are  frequently  subjected  to  operative  interven- 
tion. The  otherwise  hopeless  nature  of  the  disease  tempts  physicians 
and  family  to  urge  and  surgeons  to  operate  more  frequently  than  the 
end  results  justify.  Because  of  the  well-known  effect  of  operation 
per  se  upon  the  epileptic  subject,  and  because  of  the  scarcity  of  re- 
Hable  statistics,  it  is  difhcult  to  express  with  any  degree  of  accuracy 
the  end  results  of  surgical  therapy.  In  justification  to  the  patient 
and  to  surgical  procedures,  the  greatest  care  should  be  exercised  in  the 
selection  of  cases. 

In  the  selection  of  cases  for  operation,  it  should  be  borne  in  mind 
that  the  more  predominant  the  motor  disturbance,  the  more  Kkely  is 
the  case  to  be  favorably  influenced,  and  the  more  conspicuous  the 
psychic  manifestations,  the  graver  the  prognosis.  For  the  present, 
we  should  regard  idiopathic  epilepsy  as  presenting  no  surgical  indi- 
cations despite  the  fact  that  a  few  cases  have  been  recorded  as  greatly 
improved,  following  the  estabHshment  of  a  large  opening  in  the  right 
frontotemporal  region  of  the  skull.  This  operation  was  suggested  by 
Kocher  on  the  ground  that  the  epileptic  attack  is  due  to  an  increase 
in  intracranial  tension,  especially  of  the  cerebrospinal  fluid,  but  as  a 
matter  of  fact  it  is  more  than  Likely  that  the  change  in  tension  is  not 
the  cause  but  the  effect  of  the  attack.  The  end  results  of  the  proce- 
dure by  no  means  justify  its  indorsement.  In  addition  to  idiopathic 
epilepsy  we  should  regard  as  a  contraindication  epilepsy  of  any 
variety  when  the  attacks  are  of  many  years'  duration  and  frequently 
repeated.  When  the  epileptic  habit  so  called  is  well  estabhshed, 
surgical  intervention  will  not  only  not  reheve,  but  may  aggravate  the 
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condition.     Operation  should  be  regarded  as  unjustifiable  when  epi- 
lepsy is  associated  with  idiocy,  imbecility,  or  insanity. 

There  are  two  types  of  epilepsy  for  the  rehef  of  which  surgery 
offers  a  measure  of  hope — the  reflex  and  the  Jacksonian.  There  is, 
no  doubt,  a  causal  connection  between  the  adherent  prepuce,  the  pain- 
ful scar,  and  the  cutting  teeth.  The  scar  should  be  excised,  the  pre- 
puce removed,  and  the  teeth  lanced.  The  rehef  is  often  immediate, 
and  the  results  frequently  enduring.  Of  the  Jacksonian  type,  we 
may  recognize  two  classes:  one  an  earlier,  the  other  a  later,  stage  of 
the  disease.  In  the  first,  the  convulsive  seizures  are  confined  to  one 
side  of  the  face,  to  one  arm  or  to  one  leg,  to  one,  two,  or  all  three, 
beginning,  however,  constantly  in  the  muscles  which  receive  their 
central  innervation  from  the  corresponding  center  for  face,  arm,  or 
leg.  In  this  variety  particularly,  representing  as  it  does  the  earHer 
stage  of  Jacksonian  epilepsy,  do  we  look  for  the  better  end  results. 
On  the  other  hand,  when  the  attacks,  though  focal  at  their  onset, 
become  eventually  general,  involving  both  sides  of  the  body,  and  when 
with  each  attack  consciousness  is  lost,  the  removal  of  a  focal  lesion, 
even  if  one  be  found,  is  not  hkely  to  break  the  epileptic  habit. 

The  fundamental  difficulty  in  the  surgical  treatment  of  Jacksonian 
epilepsy  is  not,  as  commonly  beheved,  the  failure  to  find  a  demon- 
strable lesion,  but  the  failure  to  find  a  lesion  amenable  to  surgical 
treatment.  Adhesions,  if  removed,  will  often  reform;  sclerosis  of 
the  cortex,  porencephalic  cysts,  hemorrhagic  encephahtis,  chronic 
pachymeningitis,  are  lesions  frequently  uncovered  at  the  operating 
table,  but  the  surgical  treatment  which  would  influence  any  one  of 
these  has  not  yet  been  discovered.  For  those  cases  of  traumatic 
epilepsy  in  which  no  macroscopic  lesion  could  be  found  Horsley 
recommended  excision  of  the  cortical  center.  By  this  method  a 
small  percentage  of  cases  have  been  recorded  as  cured  or  improved 
after  the  three-year  hmit. 

It  has  been  my  own  practice  in  the  management  of  epileptic  cases 
to  select  cases  for  operation  on  the  principles  already  laid  down.  Oper- 
ation is  practised  only  in  those  with  Jacksonian  attacks.  The  motor 
area  is  freely  exposed  by  reflecting  a  large  osteoplastic  flap,  and  the 
source  of  irritation  is  searched  for.  If  a  thickened  and  adherent  dura 
is  found,  that  portion  of  the  dura  overlying  the  motor  cortex  is  removed; 
the  offending  lesion  may  be  a  spicule  of  bone  or  foreign  body  and  is 
readily  removed.  In  the  absence  of  any  such  demonstrable  cause 
either  the  cortical  center  is  excised  or  the  brain  is  decompressed  in  the 
temporal  region. 

Prophylaxis. — The  importance  of  prophylaxis  should  be  lost  sight 
of  no  more  in  epilepsy  than  in  cancer.  The  ounce  of  prevention  and 
the  pound  of  cure  need  no  re\nsion  when  appHed  to  epilepsy.  Ex- 
ploratory operations  after  serious  cranial  trauma  and  the  removal  of 
blood-clots,  the  repair  of  cranial  defects  the  result  of  injury  or  disease, 
the  removal  of  the  clot  in  the  intracranial  hemorrhage  of  the  newborn 
— all  these  are  measures  which,  put  into  practice,  will  reduce  to  some 
extent  the  incidence  of  epilepsy. 
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HYDROCEPHALUS 

The  surgical  treatment  of  hydrocephalus  may  be  said  to  be  in  the 
experimental  stage.  A  number  of  methods  have  been  devised  for 
draining  the  ventricles  or  the  subdural  space,  but  in  none  have  the 
results  been  such  as  to  offer  much  if  any  encouragement.  The  mor- 
taHty  is  high,  and  there  are  but  few  cases  on  record  that  may  be  said 
to  have  completely  recovered.  The  plan  of  procedure  should  depend 
upon  whether  the  hydrocephalus  is  congenital  or  acquired,  whether 
the  communication  between  the  ventricle  and  subdural  space  has  been 
shut  off  by  tumors  or  inflammatory  processes.  As  an  evidence  of  the 
unsettled  state  it  is  necessary  only  to  enumerate  the  various  proce- 
dures which  have  been  tried.  The  ventricles  have  been  drained  directly 
into  the  subdural  space,  into  the  cellular  tissues  of  the  scalp,  and  into 
the  subaponeurotic  space;  into  the  cellular  tissues  in  the  lumbar 
region;  into  the  retroperitoneal  space  or  abdominal  cavity;  into  the 
longitudinal  sinus;  into  the  jugular  vein,  and  even  into  the  pleural 
ca\dty.  Repeated  lumbar  puncture  has  been  practised,  as  well  as 
of  the  ventricles  and  corpus  callosum.  If  an  obstruction  at  the 
foramen  of  JMonro  or  at  the  aqueduct  of  Sylvius  has  shut  off  the  com- 
munication between  the  ventricles  and  subdural  space,  one  of  the 
several  methods  of  direct  drainage  of  the  ventricles  must  be  adopted. 

Of  the  methods  above  enumerated,  preference  should  be  given  to 
drainage  of  the  ventricles  with  a  pure  platinum  tube  pointed  at 
right  angles,  one  hmb  of  the  tube  puncturing  the  ventricle,  the  other 
l>ing  between  the  brain  and  the  dura.  This  estabhshes  a  permanent 
communication  between  these  spaces  and  is  the  least  complicated  of 
any  of  the  methods  designed  to  secure  permanent  drainage.  Ligation 
of  both  common  carotid  arteries  at  intervals  of  ten  days  or  two  weeks 
has  been  recommended  upon  the  ground  that,  by  diminishing  the 
flow  of  blood  to  the  brain,  the  secretion  of  cerebrospinal  fluid  will  be 
materially  diminished.  This  method  I  have  practised  in  one  in- 
stance with  gratifying  results. 

When  hydrocephalus  is  associated  with  such  symptoms  of  intra- 
cranial tension  as  headache,  vomiting,  and  choked  disk,  relief  may  be 
afforded  by  temporal  decompression.  As  in  some  cases  permanent 
results  have  been  obtained  by  repeated  ventricular  or  lumbar  puncture, 
either  of  these  methods  should  be  tried  before  resorting  to  more 
formidable  procedures.  In  tapping  the  ventricles,  the  method  of  Keen 
may  be  used.  A  point  is  chosen  i^  inches  above  the  upper  margin 
of  the  external  auditory  meatus,  and  an  equal  distance  behind  the 
meatus.  At  this  point  on  the  skull  a  small  button  of  bone  is  removed 
■with  a  trepbxine  and  a  canula  introduced  at  a  depth  of  2  inches  in 
the  direction  of  a  point  on  the  opposite  side  of  the  head,  2^  inches  to 
3  inches  above  the  auditory  meatus. 

TRIGEMINAL  NEURALGLA 

Trigeminal  neuralgia  is  in  a  great  many  instances  a  surgical  affec- 
tion, at  least  it  should  always  be  so  regarded  just  as  soon  as  the  so- 
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called  constitutional  measures  and  the  use  of  certain  drugs  prove 
inefficacious. 

Lea\dng  out  of  consideration  those  cases  which  respond  to  consti- 
tutional and  drug  therapeutics,  trigeminal  neuralgia  may  be  treated 
by  one  of  the  following  methods:  (i)  Alcoholic  injections  into  the 
peripheral  nerves,  or  into  the  second  and  third  divisions  at  their 
point  of  exit  from  the  base  of  the  skull.  (2)  Avulsion  or  extraction 
of  the  peripheral  nerves,  especially  the  supraorbital,  infraorbital,  and 
inferior  dental.  (3)  Operations  at  a  point  between  the  peripheral  dis- 
tribution and  the  ganghon  of  Gasser,  as  in  the  excision  of  Meckel's 
gangHon.  (4)  Intracranial  operation,  as  in  the  removal  of  the  gang- 
lion or  avulsion  of  the  sensory  root. 

(i)  Alcoholic  injections  are  indicated  when  the  neuralgia  is  re- 
ferred to  the  distribution  of  the  second  or  third  divisions  of  the  trigem- 
inal nerve.  Their  use  was  popularized  by  Schlosser,  and  now  has 
many  advocates.  It  would  seem  that  in  many  instances  it  might  be 
used  as  a  substitute  for  the  peripheral  operations,  except  in  neuralgia 
of  the  branches  of  the  first  division,  where  the  treatment,  I  beheve,  is 
contraindicated.  The  injections  are  made  without  an  anesthetic, 
and  the  patient  should  enjoy  immediate  and  complete  rehef.  The 
rehef ,  however,  is  only  transitory,  on  an  average  perhaps  seven  months, 
when  the  injection  may  be  repeated.  As  a  rule,  the  intervals  become 
shorter,  so  that  eventually,  in  the  graver  types,  it  becomes  necessary 
to  resort  to  the  major  or  intracranial  operation.  To  this  general 
rule  we  make  exception  only  for  those  patients  whose  condition  is 
such  as  to  contraindicate  surgical  intervention  of  any  kind. 

Technic  of  Alcoholic  Injections. — To  be  able  to  introduce  the  point 
of  the  needle  into  the  substance  of  the  nerve  requires  more  experience 
than  is  usually  appreciated,  nor  are  the  attending  dangers  of  the  in- 
jections altogether  reahzed.  Judging  from  my  observations  of  pa- 
tients so  handled,  many  bungHng  attempts  have  been  made  by  those 
wholly  unprepared  and  inexperienced.  The  method  which  I  now  use 
does  not  differ  materially  from  that  previously  recommended  by 
Levy  and  Baudouin.  I  prefer  a  small  platinum  needle  to  the  heavier 
silver  one  usually  employed,  and  inject  2  c.c.  of  an  80  per  cent.  alcohoHc 
solution.  After  disinfecting  the  skin  with  iodin  the  site  of  the  needle 
puncture  is  anesthetized  with  4  per  cent,  solution  of  cocain  and  the 
skin  punctured  with  a  straight  Hagedorn  needle.  ■  To  inject  the  third 
or  inferior  maxillary  division  the  needle  is  introduced  at  the  lower  edge 
of  the  zygoma,  at  a  point  2}4  cm.  in  front  of  the  external  auditory 
meatus,  and  carried  a  httle  upward  along  the  base  of  the  skull  to  a  depth 
of  4  to  4}4  cm.  To  reach  the  second  or  superior  maxillary  di\'ision 
after  the  usual  preparation  of  the  skin  the  needle  is  introduced  at  the 
inferior  margin  of  the  zygoma,  }<^  cm.  posterior  to  a  vertical  hne 
corresponding  to  the  posterior  border  of  the  orbital  process  of  the 
malar  bone,  and  carried  in  a  direction  somewhat  upward  into  the 
pterygomaxillary  fossa  to  a  depth  of  4)4  to  5  cm.  Deep  alcohohc 
injections  are  not  to  be  recommiended  in  neuralgia  of  the  first  or  the 
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ophthalmic  division.  It  is  safer  to  inject  the  supraorbital  nerve^ 
either  subcutaneously  or  through  an  open  incision,  at  its  emergence 
from  the  supraorbital  groove  or,  as  in  some  cases,  the  supraorbital 
foramen. 

When  the  needle  comes  in  contact  with  the  nerve,  the  patient 
experiences  a  sudden  shooting  pain  within  the  distribution  of  the  nerve, 
or  should  the  needle  fail  to  puncture  the  nerve-sheath,  a  similar  sen- 
sation will  be  experienced  when  the  solution  by  diffusion  comes  in 
contact  with  the  nerve  trunk. 

(2)  Avulsion. — Alcoholic  injections  have  not  taken  the  place 
altogether  of  the  peripheral  operation.  The  latter  is  still  indicated, 
I  believe,  when  the  neuralgia  is  confined,  as  it  so  often  is,  to  the  dis- 
tribution of  the  supraorbital,  infraorbital,  or  inferior  dental  branch. 
In  the  exceptional  case  the  relief  will  be  permanent,  in  the  majority 
the  patient  will  be  relieved  for  two  years  or  more.  The  operation  of 
Thiersch,  avulsion  or  neurexairesis,  should  take  the  place  of  resection. 
By  this  method  not  only  will  a  considerable  portion  of  the  peripheral 
segment  with  its  fine  trigeminal  filaments  be  extracted,  but  in  some 
cases  the  central  segment  up  to  the  ganglion.  The  exposure  of  the 
nerve  is  not  difficult,  and  the  operation  should  be  attended  with  no 
mortahty. 

(3)  Operations  upon  the  trigeminal  tract  at  a  point  between  the 
ganglion  and  the  points  of  exit  of  its  branches  have  been  or  should  be 
discarded.  The  exposure  of  either  the  second  or  third  division  at  the 
base  of  the  skull  or  the  removal  of  Meckel's  ganglion  are  more  difficult 
and  less  radical  in  their  results  than  the  intracranial  operation  on 
the  ganglion  or  its  sensory  root. 

(4)  Intracranial  Operations. — In  cases  with  repeated  recurrence 
after  alcohoHc  injections  or  peripheral  operation,  when  the  neuralgia 
is  of  the  major  type  and  is  distributed  to  two  or  three  divisions  of  the 
ganglion,  when  the  condition  of  the  patient  justifies  resort  to  operation, 
the  removal  of  the  ganglion  or  its  sensory  root  should  be  recommended 
without  hesitation.  The  technic  of  the  operation  has  been  so  perfected 
that  in  experienced  hands  the  mortahty  has  been  reduced  to  less 
than  2^  per  cent.  In  upward  of  fifty  cases  I  have  had  but  one  oper- 
ative death,  a  second  patient  having  had  an  apoplectic  stroke  after 
the  operation,  from  which  he  did  not  recover.  The  operation  should 
be  undertaken  only  after  considerable  experience  on  the  cadaver. 
Whether  or  not  the  ganglion  is  removed  or  its  sensory  root  avulsed 
(Spiller's  operation)  is  a  matter  of  no  consequence  so  far  as  the  end 
results  are  concerned.  In  both  the  patient  may  be  assured  that  there 
will  be  no  recurrence.  The  author  prefers  the  Spiller  operation 
because  it  is  easier  of  execution,  it  is  attended  with  less  hemorrhage, 
and  does  not  expose  the  cavernous  sinus  and  adjacent  nerves  to  injury. 
Exposure  of  the  ganglion  may  be  made  through  an  incision  which  is 
concealed  within  the  hairhne,  and  the  cosmetic  results  are  excellent. 
The  profession  should  disabuse  itself  of  the  idea  that  this  operation 
is  attended  with  a  high  mortality,  with  considerable  disfigurement, 
and  with  grave  complications.     These  conditions  no  longer  pertain. 


m^^ 


DISEASES  OF  THE  SPINAL  MENINGES  AND  SPINAL  CORD 

By  E.  W.  Taylor,  M.D. 
THE  SPINAL  MENINGES 

Disease  of  the  spinal  meninges,  apart  from  involvement  of  the 
brain,  is  relatively  rare.  Certain  conditions,  however,  are  worthy 
of  separate  consideration.  Of  these,  hypertrophic  cervical  pachy- 
meningitis, which  occurs  as  a  distinct  affection,  is  the  most  important. 
Inflammation  of  the  pia-arachnoid,  Hmited  to  the  spinal  cord,  is  ahnost 
invariably  a  secondary  affection,  although  in  rare  instances  the  menin- 
gitis may  be  confined  to  the  spinal  membranes. 

HYPERTROPHIC  CERVICAL  PACHYMENINGITIS 

The  pathologic  anatomy  of  hypertrophic  cervical  pachymenin- 
gitis is  a  thickening  of  the  dura  often  to  five  or  ten  times  the  normal. 
As  this  hypertrophy  takes  place,  there  is  a  tendency,  on  the  one  hand,  to 
growinto  the  periosteum,  and  on  the  other,  to  involve  the  pia-arachnoid, 
nerve-roots,  and  cord.  The  circulation,  of  both  blood  and  lymph, 
meets  with  interference;  compression  of  the  cord  may  take  place,  and 
symptoms  referable  not  only  to  the  nerve-roots,  but  also  to  the  cord, 
are  induced.  The  etiology  is  wholly  vague  unless  the  hypertrophies 
of  the  dura  in  the  cervical  region,  due  to  injury,  tuberculosis,  and 
syphilis,  are  included  in  this  category.  The  course  of  the  disease  is 
progressive,  giving  rise  to  increasing  sensory  and  motor  symptoms  in 
the  arms. 

Treatment. — Considering  the  character  of  the  pathologic  process 
underlying  this  affection,  treatment  is  unavailing  to  check  its  progress 
unless  it  be  due  to  syphiHs.  This  possibiHty  renders  a  vigorous  anti- 
syphilitic  treatment  imperative  in  all  cases,  even  if  other  signs  of  the 
disease  are  lacking.  Potassium  iodid  should  be  given  in  increasing 
doses  up  to  150  to  200  grains  a  day,  and  continued  until  thee\idence 
is  conclusive  that  no  benefit  is  resulting.  Mercury  may  be  alternated 
with  the  iodid,  but  much  reliance  should  be  placed  upon  the  former 
drug,  as  in  late  lesions  elsewhere.  Surgical  interference  may  occa- 
sionally be  justified  if  locaHzing  symptoms  are  well  defined  and  there  is 
special  indication  of  dorsal  involvement  of  the  dura.  Other  treatment 
is  symptomatic,  and  trial  may  be  given  of  the  actual  cautery,  hydro- 
therapy, or  electricity.  Apart  from  a  possible  reUef  of  symptoms, 
nothing  fundamental  is  to  be  expected  from  such  measures. 

OTHER  FORMS  OF  INVOLVEMENT  OF  THE  DURA 

More  important  from  a  practical  standpoint  than  the  so-called 
h\-pertrophic  cervical  pachymeningitis  are  aft'ections  of  the  dura  due  to 
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carcinoma  or  other  malignant  tumors,  to  Pott's  disease,  and  to  the 
results  of  trauma.  The  dura  is  very  frequently  involved  as  a  result 
of  carcinomatous  or  sarcomatous  infiltration ;  often,  particularly  in  the 
case  of  carcinoma,  as  a  metastasis  from  breast,  stomach,  or  uterus.  In 
such  instances  spinal  symptoms  may  be  the  first  to  attract  attention, 
with  a  symptomatology  closely  analogous  to  cervical  pachymeningitis. 
In  one  case  the  subdural  space  in  the  cervical  region  was  solidly  in- 
filtrated with  cancer-cells,  but  without  evidence  of  the  disease  external 
to  the  dura.  The  symptoms  were  those  of  a  cervical  pachymeningitis. 
Sarcomas  may  also  invade  this  region  of  the  cord.  In  these  cases 
surgical  treatment  is  alone  available,  but  is  rarely  more  than  palliative 
in  its  effect,  since  the  tumors  are  frequently  of  infiltrating  character  and, 
therefore,  cannot  be  removed,  and  since  the  process  is  also  usually 
secondary  to  disease  elsewhere.  (Locahzed  tum.ors  are  elsewhere 
considered,  p.  828). 

Tuberculosis,  locahzed  as  Pott's  disease,  may  also,  particularly  in 
adults,  in  whom  kyphosis  is  not  conspicuous,  lead  to  thickening 
of  the  dura  and  compression  of  the  cord.  The  treatment  of  this  con- 
dition is  elsewhere  considered  (p.  853). 

Injuries  to  the  vertebral  column,  with  or  without  fracture  or  dis- 
location, may  lead  to  secondary  changes  in  the  dura  over  the  point  of 
injury.  Such  changes  may  be  manifested  by  a  thickening  of  the  mem- 
branes, which  is  at  times  further  increased  by  the  existence  of  hemor- 
rhage. This  again  may  give  rise  to  symptoms  of  pachymeningitis  in 
the  cervical  or  other  region  of  the  cord.  In  such  cases,  however,  it  is 
usual  that  the  injury  to  the  spinal  cord  is  of  so  much  more  consequence 
than  that  to  the  dura  that  the  latter  condition  either  gives  rise  to  no 
definite  symptoms  or  is  overlooked.  Surgical  interference  is  rarely 
useful  in  such  cases,  for  the  obvious  reason  that  the  dural  process  is 
diffuse  and  of  such  a  character  that  its  removal  is  exceedingly  difficult. 

SPINAL  LEPTOMENINGITIS 

Spinal  leptomeningitis  is,  in  the  great  majority  of  cases,  a  manifesta- 
tion of  a  general  cerebrospinal  meningitis,  and  as  such  has  been  con- 
sidered in  a  previous  section  (p.  728).  In  ^those  rare  cases  when  it 
occurs  as  a  local  process  within  the  spinal  canal  it  is  usually  due  to  a 
general  septicemia  or  to  conditions  arising  in  the  puerperium  or  in 
general  infectious  disease.  The  dorsal  aspect  of  the  cord  is  more  apt 
to  be  involved  than  the  ventral,  and  the  lower  rather  than  the  upper 
portion,  due  to  the  effects  of  gravitation.  The  direct  etiology  of 
spinal  meningitis  is  naturally  identical  with  that  of  the  genera]  cere- 
brospinal type.  The  epidemic  variety,  due  to  the  Diplococcus  intra- 
cellularis  meningitidis  (Weichselbaum),  is  perhaps  more  frequently 
locahzed  in  the  spinal  cord  than  other  varieties.  A  rare  method  of 
infection  of  the  spinal  meninges  to  the  exclusion  of  the  brain  is  through 
a  laminectomy.  In  general,  it  may  be  said  that  spinal  leptomeningitis 
is  usually  obscured  by  the  more  striking  symptoms  due  to  lesions  of  the 
cerebral  meninges,  and  that  its  importance 'is  very  much  less  than  the 


iAAJ 


DISEASES    OF   THE    SPINAL   MENINGES   AND   SPINAL   CORD  785 

more  diffuse  variety,  although  as  a  source  of  further  infection  it  should 
be  carefully  diagnosticated  and  treated. 

Treatment. — The  treatment  of  spinal  leptomeningitis  is  similar 
to  that  of  the  more  generahzed  form,  except  that,  since  it  often  is  a 
local  manifestation  of  the  more  general  process  elsewhere  in  the  body, 
attention  should  primarily  be  given  to  the  underl^ang  disease.  General 
infections,  syphilis,  and  tuberculosis  should  be  treated  from  the  stand- 
point of  the  whole  organism,  and  what  local  treatment  is  apphed  must 
be  symptomatic.  Lumbar  puncture  has  been  advised  and  practised 
extensively  by  certain  chnicians.  As  a  diagnostic  measure  it  must  be 
given  a  place  of  great  importance.  Its  therapeutic  effect,  however,  is 
still  open  to  question,  although  from  its  relative  safety  it  must  be 
regarded  as  a  perfectly  legitimate  procedure.  In  the  cases  where  a 
local  infection  of  the  meninges  has  occurred  following  a  surgical  opera- 
tion, an  opening  of  the  subdural  space  through  the  laminectomy  wound 
is  justified,  with  a  thorough  irrigation  of  the  apparently  affected  area. 

A  positive  advance  of  great  significance  in  the  treatment  of  epi- 
demic meningitis  has  been  the  introduction,  by  Flexner,*  of  a  specific 
anti-serum,  the  use  of  which  has  already  greatly  reduced  the  mortahty 
of  the  disease.  The  earher  the  serum  is  used  in  cases  of  meningitis, 
the  more  favorable  the  prognosis;  it  should,  therefore,  be  given  as  soon 
as  the  diagnosis  is  estabhshed,  or  in  certain  instances  even  before,  and 
should  be  repeated  daily  until  the  disease  is  under  control  and  the 
organisms  no  longer  demonstrable.  In  administering  the  serum,  the 
spinal  fluid  should  be  allowed  to  run  out  to  the  fullest  extent  through 
the  trocar  used  in  the  lumbar  puncture,  and  an  approximately  equal 
amount  of  serum  introduced  into  the  spinal  canal. f  (Details  and 
technic  of  this  treatment  are  elsewhere  discussed.) 


THE  SPINAL  CORD 

An  accurate  classification  of  diseases  of  the  spinal  cord  becomes  an 
increasingly  difficult  matter  as  our  knowledge  grows.  The  introduc- 
tion of  the  neurone  theory  has  undoubtedly  done  more  than  any  other 
hypothesis  to  bring  system  into  what  up  to  that  time  had  been  vague 
and  uncertain.  The  recent  researches  tending  to  impair  the  validity 
of  the  theory  should  not  bhnd  us  to  this  fact.  Whatever  evidence  may 
be  adduced  in  the  future,  we  are  at  present  justified,  from  the  practical 
standpoint,  in  maintaining  the  general  vahdity  of  the  theory. |  We 
shall,  therefore,  in  the  necessarily  imperfect  classification  of  the  diseases 
which  follows,  adhere  to  the  neurone  theory  as  a  working  hypothesis, 
and  divide  the  diseases  of  the  spinal  cord  into  the  two  general  categories 
of  ''Systemic  Diseases"  and  "Diffuse  Diseases."     By  systemic  dis- 

*  Flexner  and  Jobling:  Jour.  Exp.  Med.,  January,  1908. 

t  Morse:  Boston  Med.  and  Surg.  Jour.,  May  11,  igii. 

t  Such  arguments,  for  example,  as  those  adduced  by  Barker,  "The  Nervous  System 
and  its  Constituent  Neurones,"  p.  63,  must  be  given  due  weight.     See  also  Nissl,  "Die 
Neuronenlehre,"  Jena,  1903,  for  a  complete  discussion  of  the  entire  question. 
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eases  is  meant  those  processes  which  affect  one  or  more  neurone  sys- 
tems, either  wholly  or  in  part,  the  process,  so  far  as  understood,  arising 
within  the  neurones  themselves.  In  the  second  group,  diffuse  diseases, 
are  included  those  processes  in  which  the  disease  is  not  sharply  Hmited 
to  neurone  systems  and  is  usually  due  to  conditions  lying  without  the 
nervous  elements.  In  these  the  blood-vessels  play  a  predominant  role. 
It  is  not  maintained  that  any  such  division  of  diseases  can  be  strictly 
carried  out.  For  the  present  purpose,  however,  such  a  division  offers 
the  simplest  method  of  approaching  the  therapeutics  of  spinal  cord  dis- 
ease. 

The  diseases  of  the  spinal  cord  in  general  do  not  offer  brilKant 
therapeutic  possibihties.  Many  of  the  processes  are  degenerative  and 
exceedingly  chronic  in  course.  Those  processes  which  are  acute  are, 
as  a  rule,  self-limited  but  destructive,  which  again  interferes  with  res- 
titution of  function  through  therapeutic  means.  Immediate  treatment 
is  often  unavaihng,  and  treatment  of  the  resultant  conditions  frequently 
discouraging.  It  should  not  be  supposed,  however,  as  apparently  is 
the  wide-spread  popular  opinion,  that  treatment  avails  nothing  in  these 
diseases.  On  the  contrary,  there  is  every  evidence  that  a  great  deal 
may  be  done  for  the  rehef  or  ameHoration  of  symptoms,  and  that  posi- 
tive improvement  of  many  distressing  conditions  may  be  brought  about 
by  perseverance  in  rational  treatment.  As  a  matter  of  fact,  diseases 
of  the  spinal  cord  stand  in  the  same  category  as  parenchymatous 
changes  in  other  organs.  In  aU  such  affections  therapeutic  efforts  are 
uncertain,  and  no  more  so  in  affections  of  the  spinal  cord  than  in  affec- 
tions of  other  equally  important  organs.  The  modern  tendency  in 
treatment  has  been  toward  an  increasing  recognition  of  the  value  of 
rational  therapy  and  the  decreasing  value  of  drugs  as  empirically  ad- 
ministered. Serum-  and  organotherapy  offer  hopeful  fields  for  further 
investigation.  As  yet,  hov/ever,  they  have  accompHshed  Httle  beyond 
pointing  the  way  for  future  study.  The  prophylaxis  of  diseases  of 
the  spinal  cord,  which  may  most  properly  be  regarded  as  a  form  of 
treatment,  offers  considerable  hope.  The  relation  of  syphilis  to  the 
nervous  system  is  continually  being  better  understood,  and  the  im- 
portance of  treatment  antedating  manifestations  on  the  part  of  the 
nervous  system  is  being  recognized.  The  theory  of  fatigue,  as  ex- 
pounded by  Edinger,*  is  suggestive  of  prophylactic  possibihties  in  the 
way  of  a  more  rational  treatment  of  the  nervous  system  before  disease 
has  become  manifest.  The  surgery  of  the  spinal  cord,  as  of  the  nervous 
system  in  general,  is  unquestionably  destined  to  prevent  many  serious 
conditions  as  well  as  to  mitigate  or  completely  reheve  those  which  have 
become  established.  The  gradual  departure  from  empiricism,  the 
recognition  of  the  nature  of  the  morbid  process  with  which  we  are  deal- 
ing, a  wise  skepticism  regarding  the  use  of  generally  accepted  remedies, 
with  a  feehng  of  confidence  that  much  may  be  accomplished  through 
the  means  now  at  our  disposal,  will  do  much  toward  placing  the  thera- 

*  EdinRer:  "Die  Aufbrauchkrankheiten  des  Nervensystems,"  Deutsche  med.  Woch., 
1904,  XXX,  1633. 
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peutics  of  spinal  cord  diseases  in  a  position  of  respect.  In  the  dis- 
cussion which  follows,  therefore,  no  attempt  will  be  made  to  detail  all 
the  methods  which  have  been  used.  SimpHcity  in  treatment  is  de- 
sirable, and  to  further  this  end  the  effort  will  be  to  state  the  rational 
therapeutic  possibiHties  on  the  basis  of  our  present  pathologic  and 
chnical  knowledge. 

Systemic  and  Quasi-systemic  Diseases  of  the  Spinal  Cord 

Afferent  or  Sensory  System 

TABES  DORSALIS 

Tabes  dorsaHs,  or  locomotor  ataxia,  is  the  best  type  of  a  sensory 
neurone  disease.  The  lesion  is  essentially  a  degeneration  of  spinal 
sensory  neurones,  involving  also  not  infrequently  sensory  neurones  of 
the  cranial  nerves.  Involvement  of  the  motor  systems  is  to  be  re- 
garded as  a  complication  rather  than  as  an  essential  feature  of  the 
pathologic  process.  The  morbid  process  is  a  degeneration  arising 
within  the  neurones  themselves,  and  progressing  to  their  ultimate  de- 
struction. After  much  discussion,  which  still  persists,  the  weight  of 
the  best  opinion,  originating  with  Erb,  is  that  tabes  is  indirectly  due  to 
the  poison  of  syphihs  in  the  great  majority  of  cases.  This  radical  view 
is  opposed  by  Ley  den,  who  attaches  small  significance  to  the  etiologic 
role  of  syphiUs  in  the  disease.  The  fact  is  at  least  established  that  in 
the  experience  of  most  observers  tabes  occurs  in  patients  who  have  been 
the  victims  of  syphilis.  This  is  so  uniformly  the  rule  that  a  causal 
connection  between  the  two  conditions  is  rendered  highly  probable, 
and  soon  no  doubt  will  be  absolutely  demonstrable,  through  a  compre- 
hensive use  of  the  Wassermann  serum  test.  Other  factors  in  the  eti- 
ology of  the  condition  are  too  vague  to  require  mention  here.  Ed- 
inger's  theory  of  overtiring  of  certain  groups  of  nerve-cells  as  a  pos- 
sible cause  should  be  given  some  weight,  although  its  assumptions  are 
far  from  being  proved.  Naturally,  debihtating  conditions  in  general 
may  be  supposed  to  influence  the  onset  of  tabes,  but  beyond  this  we 
have  no  definite  knowledge  of  its  causes.  If  syphihs  be  the  indirect 
cause  of  the  disease,  it  should  be  borne  in  mind  that  the  pathologic 
manifestations  are  not  those  of  tertiary  syphihs  as  ordinarily  under- 
stood. The  vascular  changes  are  not  apparent,  and  the  formation  of 
gummatous  deposits  does  not  occur.  The  term  para-syphilitic  has, 
therefore,  been  appHed  to  the  disease  in  order  to  distinguish  it  from  a 
definite  tertiary  lesion,  which  is  also  common  in  the  nervous  system. 
Certain  cases  have  been  reported  in  which  actual  tertiary  syphihtic  le- 
sions have  coexisted  with  a  true  tabetic  process.  These  cases  lend 
weight  to  the  theory  of  the  causal  relationship. 

Tabes  is  insidious  in  onset,  extremely  chronic  in  course,  and  finally 
disabhng  through  the  progress  of  sensory  disorders.  There  is  no 
tendency  toward  spontaneous  recovery,  and  it  may,  in  general,  be 
said  that  no  authentic  cases  of  tabes  have  ever  recovered,  although 
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such  a  possibility  is  not  to  be  absolutely  denied.  On  the  other  hand, 
we  are  not  justified  in  regarding  tabes  as  in  itself  a  fatal  disease,  as 
pointed  out  by  Gowers.  Death  ensues  almost  invariably  from  an 
intercurrent  affection  or  from  avoidable  accidents,  such  as  the  forma- 
tion of  bedsores,  development  of  a  cystitis,  or  other  result  of  a  faulty 
sensory  innervation. 

The  foregoing  facts,  however,  should  not  imply  that  treatment  is 
unavailing.  There  are  few  conditions  in  which  the  main  symptom— in 
this  case  incoordination,  which  secondarily  leads  to  grave  disturbances 
— may  be  treated  with  such  effect  as  here.  What  we  hope  to  achieve 
by  treatment  is  not,  in  the  present  stage  of  our  knowledge,  to  overcome 
the  morbid  degenerative  process,  but  rather  so  to  treat  the  symptoms 
that  the  disabhng  stage  of  the  disease  may  be  postponed  to  the  latest 
possible  time,  and  that  the  various  annoying  and  often  distressing 
symptoms  may  be  ameHorated.  Certain  rational  methods  of  treat- 
ment introduced  within  the  last  few  years  should  go  far  toward  chang- 
ing our  attitude  regarding  the  hopelessness  of  this  condition. 

Treatment. — If  syphilis  be  accepted  as  the  main  etiologic  factor  in 
the  production  of  the  degenerations  of  tabes,  it  is  natural  and  proper 
that  treatment  should  be  directed  against  this  cause.  Inasmuch  as 
the  lesions  do  not  present  the  ordinary  type  of  tertiary  syphiKs,  how- 
ever, the  expectation  of  relief  by  anti-syphilitic  measures  is  exceedingly 
small.  In  the  later  stages  of  the  disease  there  is  no  satisfactory  evi- 
dence that  anti-syphiUtic  remedies  do  any  fundamental  good,  and, 
according  to  Oppenheim  and  others,  the  administration  of  mercury 
may  be  positively  harmful  as  increasing  the  atrophy  of  the  neurones, 
particularly  in  the  optic  nerve.  lodid  of  potash  appears  not  to  have 
this  deleterious  effect,  and  may  justifiably  be  administered  in  moderate 
dosage  throughout  the  course  of  the  disease.  In  the  very  early  stages 
of  the  disease,  on  the  contrary,  a  vigorous  anti-syphihtic  treatment 
should  be  administered  in  the  hope  that  the  often  vague  early  symp- 
toms may  be  due  to  an  actual  tertiary  lesion.  It  is  a  recognized  fact 
that  the  early  stages  of  cerebrospinal  syphiHs  and  tabes  may  be  strik- 
ingly similar,  and  the  patient  should  always  be  given  the  benefit  of 
this  doubt.  The  indiscriminate  use  of  the  anti-syphilitic  drugs  in  the 
treatment  of  tabes,  at  any  or  all  stages,  should,  however,  be  absolutely 
deprecated.  Very  recently  the  question  has  arisen  regarding  the  use 
of  salvarsan — "606"  of  Ehrlich — in  the  treatment  of  tabes.*  In  the 
present  uncertain  state  of  our  knowledge  regarding  the  exact  relation- 
ship of  tabes  to  syphilis,  the  use  of  this  drug  must  be  regarded  as  es- 
sentially experimental.  It  is  clear  that  those  parts  of  the  nervous  sys- 
tem that  are  definitely  degenerated  cannot  be  affected  by  the  use  of  the 
drug;  on  the  other  hand,  if,  as  seems  possible,  actual  syphiKtic  lesions 
coexist  with  the  degenerative  condition,  the  benefit  of  salvarsan  is  ap- 
parent. The  evidence  has  varied  somewhat,  but,  on  the  whole,  the 
consensus  of  opinion  now  is  that  the  drug  is  less  dangerous  than  at  first 

*  Wechselmann  (introduction  by  Ebrlich),  translation  by  Wolbarst,  "The  Treatment 
of  Syphilis  with  Salvarsan,"  Rebman  Co.,  191 1. 
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supposed,  and  may  exert  a  favorable  influence  on  many  of  the  symp- 
toms of  tabes.  Lancinating  pains,  gastric  crises,  ataxia,  and  other 
symptoms  have  apparently  been  benefited.  Disappearance  of  trophic 
ulcers  has  also  been  described.  It  should,  however,  be  remembered 
that  tabetics  are  pecuharly  prone  to  be  superficially  benefited  by  new 
forms  of  treatment,  and  that  this  element  of  suggestibihty  must  be 
eliminated  before  anything  definite  may  be  said  upon  the  actual  cura- 
tive or  beneficial  effect  of  the  drug  on  the  process  itself. 

If  we  accept,  even  as  a  possibility,  Edinger's  carefully  worked-out 
theory  of  fatigue  as  one  of  the  causes  of  tabetic  degeneration,  an  evi- 
dent suggestion  for  treatment  is  given.  The  patient  should  be  warned 
from  the  outset  not  to  overdo  and  to  spare  his  muscular  system  from 
all  undue  fatigue.  This  should  be  a  routine  direction  in  the  pre- 
ataxic  as  well  as  in  the  later  stages.  Much  harm  has  no  doubt  been 
done  by  a  neglect  of  this  simple  therapeutic  measure. 

On  the  other  hand,  it  is  clearly  essential  that  a  certain  amount  of 
exercise  should  be  taken  with  regularity  in  order  to  keep  the  muscular 
system  in  the  best  possible  condition  to  withstand  the  inroads  of 
disease.  To  accompKsh  this  result  an  early  recourse  to  systematic 
coordinative  exercises,  as  advocated  by  Frankel,*  should  be  adopted. 
To  Frankel  more  than  to  any  other  one  investigator  we  owe  the 
rational  treatment  of  the  ataxia  of  tabes,  and,  secondarily,  of  the 
other  symptoms  which  are  more  or  less  dependent  upon  incoor- 
dination. The  essential  feature  of  the  Frankel  treatment  hes  in 
a  retraining  of  the  coordination  through  systematized  exercises 
proceeding  from  the  simple  to  the  complex,  and  practised  in  both 
the  lying  and  the  standing  position.  In  carrying  out  these  exercises 
he  insists  upon  moderation,  careful  observation  of  the  pulse-rate 
as  a  warning  against  exhaustion,  and  a  complete  mastery  of  simple 
exercises  before  more  complicated  ones  are  undertaken.  In  addition 
to  these  general  directions  it  is  necessary  for  complete  success  that 
the  minutest  attention  be  given  to  detail  in  the  performance  of 
individual  movements.  If  these  directions  are  faithfully  carried  out, 
improvement  of  a  most  marked  degree  is  sure  to  result  in  all  cases  in 
which  the  ataxia  has  not  reached  an  exceedingly  high  grade,  or  in 
which  compHcating  disease  does  not  exist.  This  treatment  should  be 
given  over  to  a  trained  person,  preferably  one  skilled  in  massage.  The 
ordinary  physician  has  not  the  time  to  carry  it  out  as  it  should  be  done, 
and  the  failures  are  in  most  cases  due  to  the  imperfect  methods  em- 
ployed. The  treatment  may  be  undertaken  in  the  preataxic  stage, 
although  such  cases  somewhat  rarely  come  to  the  attention  of  the 
physician.  When  the  ataxia  is  already  marked,  and  the  patient  is 
becoming  conscious  of  his  infirmity,  the  probabihty  of  his  complete 
cooperation  is  very  greatly  enhanced,  and  his  interest  in  the  results  of 
the  treatment  increased.  Among  inteUigent  patients,  w^th  an  en- 
thusiastic instructor,  there  is  no  danger  of  a  lack  of  complete  coopera- 

*  Frankel:  "The  Treatment  of  Tabetic  Ataxia  by  Means  of  Systematic  Exercise," 
English  translation,  1902. 
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tion.  Not  only  does  this  form  of  rational  treatment  lead  to  a  most 
remarkable  improvement  in  the  ataxia,  but,  through  the  actual  phy- 
sical exercise  provided  and  the  mental  effect  produced  by  visible 
results,  other  symptoms,  of  an  objective  and  subjective  sort,  are 
unquestionably  ameliorated.  The  method  marks  a  most  significant 
step  in  the  treatment  of  tabes,  and  stands  as  one  of  the  most  valuable 
additions  in  recent  years  to  the  therapeutics  of  the  organic  nervous 
affections.  If  there  be  very  great  loss  of  sensibiHty,  the  results 
of  treatment  by  the  P'rankel  method  are  less  satisfactory.  It  is 
also  important  that  the  movements  should  be  guided  by  the  eyes; 
hence  early  optic  nerve  atrophy  comphcates  the  treatment.  Con- 
traindications for  successful  treatment  are:  bhndness,  extreme  hypo- 
tonia, and  heart  disease. 

Other  forms  of  treatment  must  take  a  subordinate  place,  although 
they  doubtless  have  their  uses  in  modifying  the  course  of  the  dis- 
ease and  particularly  in  the  rehef  of  certain  distressing  symptoms. 
Electricity  has  long  been  advocated  and  has  been  extensively  employed. 
As  a  general  tonic  agent  it  no  doubt  has  its  place;  that  it  definitely 
affects  the  course  of  the  disease  is  no  longer  to  be  regarded  as  probable. 
Galvanism  may  be  applied  over  the  spine,  one  pole  at  the  neck  and  the 
other  in  the  lumbosacral  region,  and  faradism  also  has  its  value,  apphed 
by  a  brush  over  the  vertebral  colunm,  or  in  the  form  of  general  faradiza- 
tion. Hydrotherapy  occupies  a  position  somewhat  similar  to  that  of 
massage.  As  a  general  measure  it  is  no  doubt  useful;  as  a  specific 
form  of  treatment  it  is  essentially  unavailing.  The  baths  at  Oeyn- 
hausen,  Nauheim,  and  Wildbad  have  been  recommended,  but  it  should 
be  borne  in  mind  that  the  hydrotherapeutic  establishments  in  this 
country,  owing  largely  to  the  energy  of  Dr.  Simon  Baruch,  may  in 
great  measure  take  the  place  of  the  foreign  baths.  The  treatment  by 
suspension,  as  originally  advocated  by  Motschutowsky,  has  largely 
fallen  into  disuse.  When  practised,  it  appears  to  have  accomphshed 
results,  no  doubt  through  mechanical  means,  by  stimulating  the  circula- 
tion in  and  about  the  spinal  cord.  The  treatment  may  be  carried  out 
by  an  apparatus  which  suspends  the  patient  from  the  shoulders  through 
straps  passing  under  the  arms  and  about  the  head,  attaching  to  a 
weight  passing  over  a  pulley  above  the  patient's  head.  The  treatment 
at  best  is  somewhat  violent,  and  great  care  should  be  taken  to  avoid  an 
undue  strain  upon  the  vascular  system,  particularly  in  arteriosclerotic 
subjects.*  The  systematic  use  of  serums  is  not  yet  justified  by  our 
knowledge  and  experience,  though  here  again  favorable  results  have 
been  claimed. 

Massage  as  a  therapeutic  measure  has  relatively  little  place  in  the 
treatment  of  tabes,  apart  from  its  general  usefulness.  As  an  adjuvant 
to  other  methods,  it  is  frequently  grateful  to  the  patient,  and  in  so  far 

*  A  systematic  trial  of  this  treatment  some  years  ago  at  the  Massachusetts  General 
Hospital  gave  temporarily  encouraging  results.  The  element  of  suggestion  was,  however, 
oot  to  be  excluded. 
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helpful.  In  somewhat  debilitated  persons  it  may  well  be  combined 
with  the  Frankel  exercises. 

Drugs  are  of  symptomatic  use  merely.  Many  have  been  used  with 
varying  results,  but  we  have  no  means  of  drug  treatment  which  ap- 
proaches a  specific.  Nitrate  of  silver,  formerly  much  employed,  is  now 
rarely  used.  lodid  of  potash  and  mercury  are  in  general  given  too 
freely  rather  than  too  sparingly.  Strychnin  as  a  general  nerve  tonic 
is  at  times  useful,  but  no  dependence  is  to  be  placed  upon  it.  It  has 
been  particularly  used  to  combat  optic  nerve  atrophy. 

The  pains  of  tabes,  in  their  wide  diversity  of  manifestation,  con- 
stantly demand  attention.  The  occasional  typical  lancinating  pain  is 
exceedingly  difficult  of  treatment  because  of  its  fleeting  tharacter. 
It  is  often  unwise  to  attempt  the  relief  of  such  pains  except  by  general 
methods.  When  they  become  more  persistent  and  recur  at  short 
intervals,  however,  recourse  must  be  had  to  the  pain-stiUing  drugs, 
beginning  with  phenacetin  and  its  congeners  and  ending  with  morphin. 
Morphin  should  naturally  be  the  last  resort,  but  it  is  frequently  re- 
quired. The  sahcylates  are  often  useful,  of  which  the  newer  prepara- 
tion, aspirin,  is  to  be  preferred,  in  doses  of  lo  grains,  repeated  every 
three  or  four  hours.  The  pain  associated  with  the  various  crises  of 
tabes,  of  which  the  gastric  crisis  is  the  most  distressing,  is  self-Kmited, 
but  during  the  continuance  of  the  crisis  must  be  controlled.  Oxalate  of 
cerium  in  doses  of  5  grains,  repeated,  has  long  been  recommended  for 
the  gastric  crisis.  Here,  again,  however,  morphin  is  often  required. 
In  one  case  under  my  care  hydrobromate  of  hyoscin  gave  relief  where 
morphin  failed. 

Rectal  and  vesical  incontinence  or  retention  are  annoying  and 
stubborn  symptoms.  Every  care  must  be  taken  to  regulate  the  bowel 
function  by  the  discriminating  use  of  cathartics  and  enemas.  The 
bladder  difficulty  may  often  be  benefited  by  absolute  regularity,  by 
washing  out  the  bladder  with  sterile  water,  by  regular  catheterization 
if  necessary,  by  the  passage  of  sounds,  and  by  galvanization  of  the 
bladder,  the  current  passing  between  the  perineum  and  the  suprapubic 
region.*  Incontinence  may  be  benefited  by  passing  the  urine  at  fre- 
quent intervals  and  with  absolute  regularity. 

A  frequent  comphcation  of  the  late  stages  of  tabes,  as  of  other 
chronic  affections,  is  the  formation  of  bedsores.  Owing  to  the  marked 
sensory  disturbance  always  present  in  the  disease,  causes  of  skin  irrita- 
tion are  frequently  overlooked,  and  the  nurse  or  attendant  should  be 
specifically  warned  that  the  danger  of  bedsores  is  pecuharly  great  in 
this  condition,  and  that,  if  formed,  they  heal  much  less  readily  than  in 
many  other  diseases.  The  preventive  treatment  of  bedsores  must  be 
insisted  upon.  This  is  accomplished  by  absolute  cleanhness  and  free- 
dom from  sources  of  irritation  of  all  sorts  in  those  parts  of  the  body  ex- 
posed to  pressure.  Faithful  bathing,  sponging  with  cool  water  and 
alcohol,  and  scrupulous  attention  to  the  bed  and  clothing  of  the  patient. 


* 


J.  D.  Barney:   "The  Care  and  Management  of  the  Tabetic  Bladder,"  Boston  Med. 
and  Surg.  Jour.,  December  22,  1910. 
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should  suffice  as  prophylactic  measures.     Should  a  bedsore  develop, 
surgical  cleanliness  is  demanded. 

Efferent  or  Motor  System 

For  purposes  of  practical  classification  the  sensory  peripheral  motor 
neurone  alone  demands  consideration.  In  the  efferent  or  motor 
system,  on  the  other  hand,  it  is  of  great  practical  importance  to  sep- 
arate the  affections  of  the  upper  or  corticospinal  motor  neurone  from 
those  involving  the  peripheral  motor  neurone.  Together,  these  neu- 
rones constitute  the  path  of  voluntary  muscular  control,  but,  owing  to 
the  fact  that  the  upper  neurone  has  no  direct  connection  with  the 
muscles,  'whereas  the  lower  neurone  is  essential  to  the  integrity  of  the 
muscular  system,  the  resultant  signs  and  symptoms,  when  one  or  the 
other  is  involved,  are  manifestly  different,  the  one  feature  in  common 
being  motor  weakness.  If,  finally,  both  the  upper  and  lower  motor 
neurones  are  involved  together,  a  symptom-complex  results  which  com- 
bines the  symptomatology  of  each.  Lesions  of  the  upper  neurone  lead 
to  hypertonicity  of  the  muscles,  increased  deep  reflexes  and  spasticity, 
without  muscular  atrophy  or  electric  alterations.  Lesions  of  the  lower 
neurones  give  rise  to  hypotonic! ty  of  the  muscular  system,  diminution 
or  loss  of  the  deep  reflexes,  muscular  atrophy,  with  electric  alterations. 
Lesions  of  both  neurones  give  a  combination  of ,  spasticity  with 
muscular  atrophy,  depending  in  degree  upon  the  relative  extent  to 
which  one  or  the  other  system  of  neurones  is  involved. 

Upper  Motor  Neurone 

The  upper  motor  neurone  may  be  involved  in  any  part  of  its  course 
from  the  cortex  to  its  termination  in  the  lower  portion  of  the  spinal 
cord,  by  either  injury  or  disease.  The  symptomatology  naturally 
varies  with  the  segment  involved,  but  in  general  the  condition  produced 
is  one  of  spastic  paralysis  with  exaggeration  of  the  reflexes  below  the 
point  of  the  lesion.  The  resultant  conditions  also  differ  in  relation  to 
the  period  of  Kfe  at  which  the  injury  or  disease  occurred.  The  final 
result  is  a  tendency  to  rigidity  and  contractures,  and  to  the  relief  of 
these  conditions  our  therapeutic  efforts  are  directed.  In  general,  the 
outlook  for  treatment  is  not  encouraging,  inasmuch  as  damage  to  the 
central  nervous  system  once  effected  is  incapable  of  repair.  From  the 
advance  of  cerebrospinal  surgery  the  possibihty  of  reheving  certain  of 
the  conditions  which  lead  to  the  secondary  spasticity  is  offering  more 
encouragement  than  heretofore. 

HEREDITARY  SPASTIC  PARAPLEGIA 

This  condition,  described  by  Striimpell,  and  in  this  country  by 
Spiller,  is  a  family  disease,  usually  beginning  between  the  twentieth 
and  thirtieth  years,  extremely  chronic  in  course,  and  characterized 
essentially  by  spasticity  of  the  legs  with  its  inexdtable  accompaniments. 
The  hypertonicity  of  the  muscles  predominjites  to  the  end  over  the 
paresis.     Slight  sensory  disturbances,  which  usually  supervene  toward 
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the  end,  remove  the  disease  in  the  great  majority  of  cases  from  the 
category  of  pure  lateral  sclerosis.  Many  of  the  cases  are  probably 
cerebral  in  origin,  with  secondary  degeneration  of  the  pyramidal  tracts. 
Syphihs  has  been  ascribed  as  the  cause  of  the  condition,  but  its 
etiology  is  otherwise  wholly  vague. 

The  disease  is  degenerative  and  progressive.  Its  attempted  treat- 
ment is,  therefore,  unavailing  beyond  such  general  measures  as  may 
tend  to  maintain  the  patient's  condition.  Drugs  accomphsh  nothing, 
and  mechanical  treatment  affords  the  only  basis  of  hope.  Massage, 
skilfully  apphed,  is  often  beneficial.  Warm  baths  tend  to  relax  the 
spasm,  and  surgical  interference  is  at  times  useful  to  counteract  the 
effect  of  contractures.  Too  much  treatment  is  often  more  harmful 
than  too  Httle.  Care  must  always  be  taken  not  to  overwork  the 
muscles,  which  are  already  in  a  hypertonic  condition. 

SPASTIC  PARALYSIS  OF  INFANTS— HEMIPLEGIA;   DIPLEGLA. 

Unilateral  or  bilateral  spasticity  of  infants  extending  into  adult 
life  is  an  extremely  common  condition.  It  is  due  to  cerebral  disease 
or  injury  from  the  most  diversified  causes  involving  the  motor  areas  of 
the  brain.  If  the  lesion  be  on  one  side  of  the  brain,  the  result  is 
naturally  a  hemiplegia;  if  both  sides  are  involved,  a  diplegia  or  quad- 
riplegia  results.  The  cause  of  the  subsequent  defect  is  in  general  to 
be  traced  to  intrauterine  conditions  or  lesions  occurring  at  birth  or  to 
changes  taking  place  in  the  brain  shortly  after  birth;  but  the  exact 
character  of  the  lesion,  whether  due  to  hemorrhage,  softening,  congeni- 
tal defect,  or  inflammation,  is  most  varied.  The  condition  generally 
described  as  Little's  disease,  as  pointed  out  by  Sachs  and  others,  shows 
no  similarity  of  pathologic  changes.  Hereditary  syphilis,  uterine 
trauma,  and  possibly  the  ps3^chic  condition  of  the  mother  during  preg- 
nancy may  lead  to  cerebral  defect  in  the  child.  Premature  birth, 
difficult  birth,  and  faulty  position  of  the  fetus  are  all  of  importance. 
Particular  significance  should  be  attached  to  the  slow  descent  of  the 
head  through  the  superior  strait,  leading  undoubtedly  in  certain  cases 
to  a  destructive  anemia  of  the  brain.  The  apphcation  of  forceps  in 
skilled  hands  is  undoubtedly  less  dangerous  to  the  child  than  a  long- 
delayed  birth.  When  carelessly  apphed,  meningeal  hemorrhage  is  a 
possible  result.  Of  the  extrauterine  conditions  which  may  ultimately 
lead  to  spastic  paralysis,  importance  should  be  given  to  the  occurrence 
of  acute  non-suppurative  encephahtis  of  the  motor  region,  as  described 
by  Striimpell,  a  condition  in  some  of  its  forms  closely  alHed  to  acute 
anterior  poKomyeKtis.  Localized  injuries  to  the  brain  from  external 
causes  may  Ukewise  lead  to  a  destruction  of  the  motor  area,  or  even  to 
an  artificial  porencephaly.  It  should  always  be  borne  in  mind  that 
hemiplegia  in  infants  and  children  is,  in  the  great  majority  of  cases,  due 
to  cortical  and  subcortical  lesions  rather  than  to  lesion  in  the  internal 
capsule,  as  in  the  adult. 

Treatment. — Patients  ordinarily  present  themselves  for  treatment 
after  the  spastic  conditions  dependent  upon  the  diversified  cerebral 
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lesions  alluded  to  above  have  become  well  established.  Our  thera- 
peutic measures,  therefore,  resolve  themselves  into  an  amelioration  of 
the  spasticity  and  its  attendant  deformities.  It  is  of  the  utmost  im- 
portance that  the  patients  be  not  allowed  to  walk  early,  even  should  they 
show  such  a  desire.  The  defective  nerve-tracts  must  be  spared  far 
more  than  if  they  were  normal.  The  general  spasticity  must  be  treated, 
as  already  suggested,  by  warm  baths,  gentle  but  persistent  massage, 
and  exercises  designed  to  counteract  the  tendency  to  contracture. 
Drugs  are  wholly  unavaiHng  to  influence  the  underlying  condition, 
except  possibly  in  those  cases  where  syphiUs  is  a  factor.  A  more 
promising  field  of  treatment  is  offered  by  surgery.  Much  may  un- 
doubtedly be  done  by  tenotomy  in  those  cases  in  which  contractures 
predominate  ovei*  the  paralysis.  In  markedly  paralytic  cases  such 
an  operation  is  obviously  unavaiHng.  Surgical  interference  should  al- 
ways be  followed  by  painstaking  orthopedic  treatment  extending  over 
a  long  period  of  time.  By  these  means  a  decided  amelioration  of  the 
deformities  may  be  attained.  Gushing  *  has  recently  drawn  attention, 
with  a  report  of  certain  very  striking  cases,  to  the  possibihty  of  re- 
lieving cerebral  hemorrhages  in  the  newborn  by  immediate  operation, 
thereby  removing  the  conditions  Hkely  to  lead  to  permanent  cerebral 
defect.  A  further  radical  measure,  advocated  by  Spiller,  Frazier, 
Alfred  S.  Taylor,  and  others,  is  to  cut  the  dorsal  nerve-roots,  for  the 
purpose  of  overcoming  high  degrees  of  spasticity,  on  the  theory  that 
the  spasm  will  be  lessened  by  an  interruption  of  the  reflex  arc. 

SPASTIC  PARALYSIS  OF  ADULTS— PRIMARY  LATERAL  SCXEROSIS 

This  condition!  is  one  of  the  least  frequent  of  the  organic  diseases  of 
the  nervous  system.  It  has  rarely  been  verified  by  autopsy,  and  un- 
doubtedly seldom  occurs  in  pure  form.  It  is  frequently  the  predomi- 
nant sign  of  more  extended  lesions,  but,  although  worthy  of  mention  as 
a  distinct  form  of  disease,  it  has  small  practical  significance.  Its 
treatment  is  that  of  bilateral  spastic  paralysis  in  general. 

SECONDARY  DEGENERATION 

In  all  destructive  lesions  of  the  spinal  cord,  as  of  the  central  nervous 
system  in  general,  permanent  secondary  degeneration  takes  place 
following  the  separation  of  an  axone  from  its  cell  of  origin.  It  follows, 
therefore,  that  in  the  various  conditions  of  spastic  paralysis  which  we 
have  been  considering  secondary  degenerations  in  the  pyramidal  tracts 
inevitably  occur.  As  a  result  of  this  degeneration  the  spastic  condition 
of  the  extremities  becomes  fixed  and  the  general  chnical  picture  is 
thereby  rendered  the  more  hopeless.  Nothing  is  to  be  done  for  these 
degenerations  as  such.  No  means  have  as  yet  been  found  to  check  the 
pathologic  process,  although  it  is  possible  that  the  vigorous  adminis- 
tration of  strychnin  may  delay  it  somewhat.     Together  with  the 

*  Gushing:  "Surgical  Intervention  for  Intracranial  Hemorrhages  of  the  Newborn," 
Amer.  Jour.  Med.  Sci.,  IQ05,  cxxx,  563. 

t  Erb:  "Spastic  and  Syphilitic  Spinal  Paralysis,"  Lancet,  Oct.  11,  1902. 
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original  causative  lesion,  this  secondary  degeneration  completes  the 
pathologic  process  underlying  spasticity. 

Lower  Motor  Neurone 

In  marked  contrast  to  the  symptomatology  produced  by  lesions  of 
the  upper  motor  neurone  is  that  induced  by  a  lesion  of  the  lower  neu- 
rone in  its  course  from  the  ventral  horn  of  the  spinal  cord  to  the  mus- 
cles. In  the  latter  case  the  resultant  paralysis  is  flaccid  and  atrophic 
in  type,  leading  to  h^potonicity  of  the  muscles,  with  accompanying 
alterations  in  electric  reaction.  The  tendon  reflexes,  owing  to  the 
cutting  of  the  reflex  arc,  are  diminished  or  lost,  in  contrast  to  the  ex- 
aggeration of  the  reflexes  characteristic  of  lesions  of  the  upper  neurone. 
The  affections  of  the  lower  neurone  may  be  either  insidious  in  onset  and 
chronic  in  course,  or  sudden  in  onset  with  a  tendency  toward  partial 
recovery.  In  the  first  instance  the  pathologic  process  is  primarily 
degenerative,  and  in  the  second  it  is  primarily  destructive,  the  cause 
a,cting  over  a  brief  period  of  time.  An  example  of  the  first  type  is  pro- 
gressive muscular  atrophy  of  the  Aran-Duchenne  type;  and  of  the 
second,  acute  anterior  poliomyehtis.  The  latter,  strictly  speaking,  is 
not  a  neurone  disease,  and  may  only  be  so  included  as  an  assistance  in 
classification. 

PROGRESSIVE  MUSCULAR  ATROPHY 

Spinal  progressive  muscular  atrophy  is  an  example  of  a  neurone 
disease  involving  essentially  the  peripheral  motor  neurone.  Patholog- 
ically, there  is  degeneration  of  this  system  of  neurones  without  evi- 
dence of  cause  external  to  the  neurones  themselves.  The  result  is  a 
gradual  disintegration  of  the  peripheral  motor  nerve  elements,  with 
accompanying  muscular  atrophy  in  the  parts  involved.  The  associa- 
tion of  this  lesion  with  a  degeneration  of  the  corticospinal  motor 
neurone  is  considered  below  (under  Amyotrophic  Lateral  Sclerosis). 
The  process  in  its  typical  form  begins  in  the  cervical  region,  and  hence 
involves  the  muscles  of  the  upper  extremity  first,  beginning  with  the 
small  hand  muscles.  The  muscles  are  atrophic  from  the  first  and 
the  progress  of  the  atrophy  is  indicated  by  fibrillation  of  the  muscle- 
bundles.  The  fibrillation,  however,  must  not  be  regarded  as  pathog- 
nomonic. This  form  of  muscular  atrophy  is  to  be  sharply  distinguished 
from  the  primary  myopathies  discussed  in  another  section  of  this  book. 
The  progress  of  the  degeneration  usually  leads  to  an  involvement  of 
the  bulb,  with  a  paralysis  of  deglutition  and  respiratory  failure.  The 
legs  are  rarely  involved. 

Treatment. — Treatment  of  this  disease  is  peculiarly  unavailing. 
Gowers  has  advocated  strychnin,  and  Hammond*  more  recently  has 
asserted  its  efficacy  in  checking  certain  degenerative  processes  in  the 

*  Hammond:  "The  Treatment  of  Degenerative  Diseases  of  the  Nervous  System  by 
Massive  Doses  of  Strychnin  with  Special  Reference  to  Tabes  Dorsalis,  Progressive  Mus- 
-cular  Atrophy,  Optic  Nerve  Atrophy,  and  Pseudo-muscular  Hypertrophy,"  Boston  Med. 
and  Surg.  Jour.,  cxlix,  223,  1903. 
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nervous  system.  He  has  used  as  much  as  %  grain  three  times  a  day 
in  progressive  muscular  atrophy  with  apparently  favorable  result. 
The  muscles  involved  in  the  process  must  be  carefully  guarded  from 
overwork;  hence  the  undesirabihty  of  too  vigorous  massage  and  gym- 
nastic exercises  in  general.  Moderation  must  also  be  practised  in  the 
exercise  of  muscles  not  yet  involved.  Electricity  may  be  used,  but  it 
should  be  appHed  sparingly.  The  benefi  tis  rarely  apparent,  and  harm 
may  unquestionably  be  done  by  overstimulation.  The  progress  of  the 
disease  is  extremely  slow,  and  the  patients  instinctively  acquire  the 
abihty  to  make  use  of  defective  muscles  and  also  to  use  those  which  are 
intact  to  the  best  possible  advantage.  The  complete  absence  of  pain 
and  sensory  disorders  renders  the  disease  more  bearable  than  it  other- 
wise would  be,  and  ob\dates  the  necessity  for  symptomatic  treatment. 

NEUROTIC  OR  NEURAL  FORM  OF  PROGRESSIVE  MUSCULAR  ATROPHY— 
PERINEAL  TYPE  OF  PROGRESSIVE  MUSCULAR  ATROPHY 

(Charcot -Marie ) 

This  affection  usually  attacks  more  than  one  member  of  a  family, 
and  the  muscles  of  the  feet  are  first  affected,  especially  the  peronei, 
the  extensor  communis  digitorum,  and  the  small  muscles  of  the  foot. 
Club-feet,  claw-feet,  and  various  forms  of  talipes  may  ultimately  de- 
velop. The  upper  extremities  are  later  affected.  The  pathologic 
anatomy  of  this  condition  is  obscure.  It  is  probably,  strictly  speaking, 
not  to  be  classed  as  a  lesion  of  the  peripheral  motor  neurone  alone. 
There  are,  for  example,  occasional  sensory  disorders,  and  doubt  has 
even  been  raised  as  to  whether  it  is  to  be  regarded  as  an  independent 
disease.  Lesions  of  the  peripheral  nerves  and  of  the  cord  in  its  ven- 
tral, dorsal,  and  lateral  tracts  have  been  described.  It  is  possibly 
related  also  to  the  myopathies. 

The  treatment  is  to  be  carried  out  on  the  principles  already  laid 
down.  The  disease  is  slow  in  course  and  may  at  times  come  to  a 
standstill.  Surgical  methods  are  often  useful  to  relieve  the  contrac- 
tures which  may  early  develop. 

ACUTE  ANTERIOR  POLIOMYELITIS 

This  disease  is  of  special  importance  because  of  the  increasing  fre- 
quency of  its  occurrence,  and  also  because  of  the  lamentable  results  to 
which  it  leads  in  later  life.  The  cause,  long  obscure,  is  now  known  to 
be  an  infection  due  to  a  filterable  \arus  which  may  be  isolated,  and  is 
capable  of  reproducing  the  disease  in  monkeys.  The  character  of  the 
virus  is  not  known,  and  no  organism  has  been  discovered.  The  re- 
searches of  Flexner  and  Lewis  *  have  established  beyond  question  the 
foregoing  facts.  The  pathologic  anatomy  of  the  condition  is  an  acute 
inflammatory'  process  with  few  leukocytes  in  the  exudate,  widely 
distributed  in  the  initial  stages  over  the  entire  central  nervous  system, 
constituting  a  true  meningitis.     Later  the  inflammatory^  process,  to- 

*  Flexner  and  Le\vis,  Jour.  Amer.  Med.  Assoc,  Novetaber  13,  1909,  and  in  succeeding 
numbers  at  varying  intervals. 
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gether  with  the  destructive  \drus  itseh,  is  apt  to  invade  those  portions 
of  the  cord  or  brain  containing  motor  nerve-cells,  leading  to  a  greater 
or  less  degree  of  destruction.  Many  cases  have  now  been  studied 
shortly  after  the  onset;  they  show  an  external  exudate,  together  with 
a  varying  degree  of  involvement,  particularly  of  the  ventral  horns  of  the 
cord,  or  the  nuclei  of  the  brain  stem.  An  inflammatory  exudate 
within  the  substance  of  the  cord  or  brain  is  frequently  demonstrable, 
with  secondary  destruction  of  nerve-cells.  Recent  investigation  tends 
to  show  that  the  peripheral  nerves  may  also  be  primarily  involved,  a 
fact  which  the  chnical  observation  of  the  past  few  years  substantiates. 
Later  alterations  on  the  pathologic  side  consist  in  degeneration  of  cells 
and  their  processes,  with  consequent  muscular  atrophy.  Further 
evidence  of  the  infectious  character  of  the  original  process  has  long 
been  furnished  through  the  appearance  of  the  disease  in  epidemic 
form,  as  described  by  Medin,  Caverly,  Painter,  Lovett  and  Emerson, 
Harbitz  and  Scheel,  and  especially  by  Wickman.*  The  onset  of  the 
disease  distinguishes  it  sharply  from  the  type  just  discussed,  of  whicfi 
progressive  muscular  atrophy  is  an  example.  In  the  latter  case  atrophy 
first  appears,  followed  later  by  paralysis,  whereas  in  poHomyehtis  the 
paralysis  is  immediate,  and  a  tendency  to  recovery  marked. 

On  the  clinical  side  the  disease  is  characterized  by  a  rise  of  tempera- 
ture and  general  signs  of  infection,  followed  by  loss  of  power,  most 
frequently  in  one  leg  or  one  arm,  but  often  in  both  legs,  and  occa- 
sionally in  all  four  extremities,  and  not  infrequently  in  the  distribu- 
tion of  the  cranial  nerves.  The  subsequent  atrophy  and  flaccid 
paralysis  is  often  Hmited  to  groups  of  muscles  which,  under  normal  con- 
ditions, act  in  common.  As  the  patient  gradually  recovers  from  the 
first  shock  of  the  infection,  deformities  and  malpositions  develop  as  a 
result  of  the  incomplete  equilibrium  between  antagonistic  groups  of 
muscles.  The  outcome  is  deformity  of  varying  degree:  in  the  foot, 
often  a  pes  equinovarus  or  other  faulty  position  due  to  a  paralysis  of 
one  or  another  group  of  muscles.  In  those  cases  in  which  the  body 
muscles  are  involved,  various  degrees  of  scohosis  and  lordosis  may 
develop.  The  general  relaxation  of  Hgaments  due  to  the  muscular 
atrophy  is  an  important  element  in  the  disability  produced  by  the 
disease.  At  the  shoulder- joint,  for  example,  spontaneous  luxations 
are  not  uncommon,  owing  to  the  relaxed  condition  of  the  structures 
surrounding  the  joint. 

Treatment. — The  problem  of  treatment  in  infantile  poHomyehtis 
lies  rather  with  the  end-results  of  the  disease  than  ^\^th  its  onset. 
Having  no  definite  knowledge  of  its  etiology,  prophylaxis  is  impossible. 
The  acute  onset  is  often  regarded  Hghtly  by  parents  until  the  paralysis 
has  developed.  Should  the  physician  be  called  at  this  early  stage, 
however,  the  treatment  should  be  that  of  other  infectious  processes, 

*  Wickman,  Beitrage  zur  Kenntnis  der  Heine-Medinschen  Krankheit,  Berlin,  1907. 
See  also  recent  reports  of  the  Mass.  State  Board  of  Health,  and  the  report  of  the  Collective 
Investigation  Committee  of  the  New  York  Epidemic  of  1907.  Nervous  and  Mental 
Disease  Monograph  Series,  No.  6. 
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namely,  absolute  rest  in  bed,  free  opening  of  the  bowels,  and  a  low  diet. 
A  counterirritant  and  diaphoretic  treatment  may  also  in  certain  cases 
be  advisable.  The  administration  of  urotropin  is  justified, — gr.  v 
one  to  five  times  daily,— in  the  hope  that  it  may  serve  to  render  innocu- 
ous the  virus  in  the  cerebrospinal  fluid.  Evidence  at  present  does 
not  justify  great  hope  in  this  procedure.  The  original  infection  is  often 
slight,  so  far  as  its  systemic  eft'ect  is  concerned,  and  the  children  are 
quite  well  again  after  a  few  days,  except  for  the  resulting  paralysis. 
It  is  well  to  wait  from  two  to  three  weeks  before  instituting  mechanical 
treatment.  A  systematic  course  of  electricity  and  massage  with  exer- 
cises should  then  be  begun.  The  difficulties  in  the  very  young  child  are 
manifest.  Electricity  is  often  alarming,  and  the  fat  layer  is  thick,  ren- 
dering a  satisfactory  stimulation  of  the  muscles  practically  impossible 
by  currents  which  can  be  borne.  Massage  of  the  muscles  is  more  eflSca- 
cious  in  the  infant,  and  with  a  skilled  masseuse  may  be  appHed  with 
benefit  and  without  discomfort  to  the  patient.  In  older  children  elec- 
tricity may  be  used  with  advantage.  In  degenerated  muscles,  showing 
a  reaction  of  degeneration,  the  galvanic  current  should  be  chosen,  the 
active  pole  being  positive  in  case  of  highly  degenerated  muscles,  and 
negative  if  the  reaction  of  degeneration  is  not  complete.  If  the 
muscles  respond  to  faradism,  this  form  of  current  should  be  used.  The 
stimulation  of  muscles  by  electricity  is  unquestionably  of  benefit,  at 
least  on  the  mechanical  side.  Equally  important,  and  perhaps  more 
so,  in  certain  cases,  is  massage  given  by  a  competent  person.  All  those 
devices  which  tend  to  improve  the  circulation  of  the  affected  part  and 
to  develop  the  muscles  are  desirable,  care  being  taken  to  avoid  over- 
fatigue and  to  prevent  the  stretching  of  partially  paralyzed  muscles  by 
suitable  appliances.  Later,  in  older  children,  g}'mnastic  practice  under 
proper  instruction  is  useful,  especially  such  as  is  designed  to  develop 
those  groups  of  muscles  which  are  suffering  through  overaction  of  an- 
tagonists. Passive  movements  are  also  valuable  in  the  attempt  to 
overcome  the  paralytic  contractures.  There  is  e\idence  to  show  that  a 
faithful  use  of  these  mechanical  methods,  continued  for  months  or 
years,  will  lead,  even  after  long  periods  of  time,  to  continued  improve- 
ment. The  limit  of  direct  improvement  is  naturally  reached  when  the 
atrophied  muscles  show  no  further  tendency  toward  recovery.  In 
those  cases  in  which  paralytic  deformities  of  a  marked  sort  have  de- 
veloped through  the  antagonistic  action  of  groups  of  muscles  surgery 
may  accomplish  much  through  tenotomies  and  muscle  transplantation. 

ACUTE  ANTERIOR  POLIOMYELITIS  OF  ADULTS 

A  disease  identical  with  acute  poUomyeHtis  in  infants  occurs  also 
in  adults,  though  far  less  frequently.  The  pathologic  alterations  are 
the  same  as  in  the  infantile  form,  though,  perhaps,  somewhat  more 
extensive  in  distribution.  The  clinical  course  is  naturally  similar, 
modified  only  by  the  greater  age  of  the  patient.  The  onset  is  often 
less  sudden,  however,  than  in  the  young  child,  and  may  closely  simu- 
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late  the  somewhat  uncertain  symptom-complex  known  as  Landry's 
paralysis. 

Treatment. — The  treatment  is  entirely  similar  to  that  of  the  in- 
fantile form,  except  that  the  comphcation  of  shortening  of  the  limbs 
and  the  consequent  disturbances  associated  with  the  muscular  system 
naturally  do  not  occur. 


SUBACUTE  AND  CHRONIC  POLIOMYELITIS 

The  conditions  of  so-called  subacute  and  chronic  poHomyeHtis 
have  no  importance  in  this  connection.  The  distinction  between 
chronic  poliomyehtis  and  progressive  muscular  atrophy  is  a  doubtful 
one,  and  for  many  reasons  it  seems  desirable  not  to  burden  the  nomen- 
clature of  the  spinal  cord  affections  with  these  somewhat  uncertain 
transitional  forms  of  disease. 

Upper  and  Lower  Motor  Neurones 

Under  certain  conditions  of  disease  both  the  upper  and  the  lower 
motor  neurones  may  be  involved.  When  this  occurs,  there  is  an  asso- 
ciation of  muscular  atrophy  with  spasticity,  the  degree  of  spasticity  or 
of  atrophy  being  determined  by  the  extent  to  which  the  upper  and 
lower  neurones  are  involved  respectively.  The  general  treatment, 
therefore,  of  these  relatively  infrequent  affections  of  the  nervous  sys- 
tem is  a  combination  of  the  methods  suggested  for  the  spastic  paralyses 
and  those  for  the  atrophic  paralyses  associated  with  flaccidity. 

AMYOTROPHIC  LATERAL  SCLEROSIS 

This  disease,  often  and  very  properly  considered  a  spastic  form  of 
progressive  muscular  atrophy,  is  the  best  example  of  a  combined  lesion 
of  the  upper  and  lower  motor  neurones.  In  typical  cases  the  degenera- 
tion begins  simultaneously  in  the  neurones  of  the  pyramidal  tract  and 
in  those  extending  from  the  ventral  horns  to  the  muscles.  Inasmuch 
as  the  ventral  horn  neurones  are  primarily  involved,  as  in  uncompli- 
cated progressive  muscular  atrophy  in  the  cervical  enlargement,  it 
results  that  an  atrophic  condition  of  the  small  hand  muscles  is  early 
associated  with  a  marked  spasticity,  with  exaggerated  deep  reflexes  of 
the  legs.  The  disease,  through  the  gradual  disintegration  of  these 
neurones,  finally  leads  to  a  pronounced  picture  of  progressive  muscular 
atrophy  involving  chiefly  the  upper  extremities,  associated  with  a 
definite  spastic  paraplegia  without  atrophy  of  the  leg  or  feet  muscles. 
Death  usually  results  from  an  extension  of  the  disease  to  the  oblongata. 
The  lumbar  cord  is  rarely  involved  in  its  ventral  portions,  hence  the 
maintenance  of  the  spasticity  of  the  lower  extremities  with  the  flaccid 
and  atrophic  paralysis  of  the  upper.  The  course  of  the  disease  is  ex- 
ceedingly slow,  but  invariably  progressive. 

Treatment.— We  have  absolutely  no  means  of  checking  the  progress 
of  the  disease,  except  through  a  sparing  of  the  muscular  system  and  a 
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possible  use  of  massive  doses  of  strychnin.*  What  may  be  done  to 
alleviate  the  situation  has  been  already  described  under  the  respective 
headings  of  disease  of  the  upper  and  lower  motor  neurones.  Means 
must  be  taken  to  overcome  the  spasm  and  to  guard  at  least  against  a 
rapid  spread  of  the  atrophy.  The  later  stages  of  the  disease  are  dis- 
tressing both  to  the  patient  and  to  the  physician,  because  of  the  fre- 
quent paralysis  of  the  tongue  and  of  the  muscles  of  deglutition.  Arti- 
ficial feeding  must  be  resorted  to  toward  the  end,  but  in  spite  of  every 
effort  the  patients  usually  die  of  a  modified  starvation. 

PROGRESSIVE  BULBAR  PARALYSIS 

A  condition  closely  allied  to  amyotrophic  lateral  sclerosis  and  to  its 
associated  condition  of  progressive  muscular  atrophy  without  involve- 
ment of  the  pyramidal  tract  often  begins  in  the  nuclei  of  the  oblongata, 
affecting  chiefly  the  nucleus  of  the  hypoglossal  and  of  the  accessory 
vagus-glossopharyngeal  group.  The  pathologic  process  is  identical 
with  that  of  amyotrophic  lateral  sclerosis,  and,  as  just  stated,  may 
often  be  its  terminal  stage  through  extension.  If  occurring  in  the 
oblongata  alone,  the  cHnical  picture  is  of  a  slowly  progressive  difficulty 
in  speech  through  paralysis  of  the  tongue,  and  of  deglutition  by  in- 
volvement of  the  pharyngeal  muscles.  An  entirely  similar  process 
may  involve  the  upper  nerve  nuclei,  including  the  neurones  innervat- 
ing the  muscles  of  the  eye,  and  give  rise  to  the  condition  known  as 
chronic  ophthalmoplegia.  Precisely  as  in  the  spinal  forms  of  mus- 
cular atrophy,  the  pyramidal  tracts  may  or  may  not  be  involved  in  the 
bulbar  forms,  and,  naturally,  the  same  chnical  results  follow  either  an 
atrophic  paralysis  of  the  muscles  supplied  by  the  individual  nerves  or  a 
similar  atrophic  paralysis  with  the  spastic  element  superadded. 

Treatment. — The  treatment  of  this  condition  is  altogether  dis- 
couraging. Drugs  do  not  meet  the  difficulty,  and  mechanical  treat- 
ment is  almost  impossible  to  carry  out,  owing  to  the  difficulty  of  reach- 
ing the  parts  involved.  As  the  speech  gradually  becomes  affected 
through  palsy  of  the  tongue,  and  the  enunciation  of  various  sounds  be- 
comes more  and  more  difficult,  a  training  of  the  patient  in  enunciation 
may  accomplish  something,  which  is  quickly  lost,  however,  through 
the  inevitable  progress  of  the  disease.  In  general,  nothing  can  be  ac- 
complished worthy  the  name  of  treatment,  except  rendering  the  patient 
as  comfortable  as  his  most  unfortunate  situation  permits.  When 
paralysis  of  deglutition  sets  in,  it  has  been  suggested  that  stimulation 
of  the  throat  muscles  by  electricity  may  be  useful  in  arousing  artificial 
swallowing  movements.  This,  however,  is  a  somewhat  fruitless  pro- 
longation of  a  condition  which  does  not  permit  of  actual  improvement. 
Artificial  feeding  finally  becomes  a  necessity,  first,  through  a  tube 
reaching  to  the  pharynx,  and  later,  into  the  stomach.  Feeding  by  the 
rectum  is  the  last  resort.  The  progressive  paralyses  due  to  an  involve- 
ment of  the  upper  nuclei  likewise  permit  of  no  special  treatment. 

*  It  should  be  borne  in  mind  that  if  the  spasticity  be  excessive,  strychnin  should  be 
used  sparingly,  if  at  all. 
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ACUTE  BULBAR  PARALYSIS 

Acute  bulbar  paralysis  is  a  condition  analogous  to  anterior  polio- 
myelitis in  that  it  involves  bulbar  motor  nerves  in  the  same  sense  that 
ventral  horn  neurones  are  involved.  The  pathologic  anatomy  of  the 
condition  is  far  more  varied,  however,  than  that  of  poHomyehtis,  and, 
in  fact,  is  usually  due  to  primary  disorders  of  the  blood-vessels  without 
specific  infection.  A  usual  cause  of  the  bulbar  symptoms  is  a  throm- 
bosis of  the  vertebral  arteries,  of  the  basilar  or  of  their  branches. 
EmboHsm  is  unusual,  as  is  a  primary  hemorrhage.  When  the  disease 
occurs  as  an  acute  inferior  pohoencephaHtis,  the  analogy  to  pohomye- 
litis  is  complete.  In  fact  poliomyelitis  not  infrequently  manifests  itseK 
alone  in  the  oblongata,  constituting  an  acute  bulbar  paralysis.  Strictly 
speaking,  the  varying  processes  which  lead  to  acute  bulbar  paraly- 
sis are  not  t^-pes  of  neurone  diseases,  although  the  symptomatology 
makes  such  a  terminology  convenient.  Similar  processes  may  extend 
throughout  the  pons  and  into  the  quadrigeminal  region. 

The  cKnical  picture  of  the  typical  acute  bulbar  paralysis  is  a  palsy, 
more  or  less  complete,  of  the  bulbar  nerves,  and  especially  of  the  hypo- 
glossal and  the  vagus-glossopharyngeal  group  on  its  motor  side.  A 
paraplegia  or  hemiplegia  is  likely  also  to  result  from  destruction  of 
both  or  one  pyramidal  tract.  If  the  lesion  Hes  higher  in  the  brain  stem, 
the  cranial  nerves  involved  in  the  process  naturally  show  its  position. 
(For  further  consideration  of  cranial  nerve  diseases  see  p.  759.) 

Treatment. — The  prophylaxis  of  the  foregoing  conditions  is  natur- 
ally important  and  at  times  possible.  Inasmuch  as  the  lesions  are 
almost  invariably  due  to  vascular  disorders,  which  are  a  part  of  a  more 
extensive  circulatory  disturbance,  the  heart  demands  the  closest  at- 
tention. The  vague  signs  and  symptoms  on  the  part  of  the  nervous 
system  of  a  generahzed  arteriosclerosis  or  weakened  heart  should  fore- 
warn the  practitioner  of  the  possibihty  of  bulbar  disease,  although 
naturally  it  is  far  less  frequent  than  disturbances  in  the  brain  itself. 
If  the  disorder  be  developed  and  the  patient  survive  the  first  few  days, 
the  treatment  should  be  governed  by  the  general  directions  already 
laid  down  in  the  care  of  the  chronic  form.  Restoration  of  function  is 
not  hkely,  although  certain  improvement  may  take  place,  as  in  pri- 
marily destructive  lesions  elsewhere.  Drugs  are  unavailing,  except 
such  as  tend  toward  a  strengthening  of  the  general  circulation. 

MYASTHENIA      GRAVIS      PSEUDOPARALYTICA  —  ASTHENIC     (BULBAR) 

PARALYSIS 

Erb  was  the  first  to  call  attention  to  a  symptom-complex  char- 
acterized by  an  apparent  involvement  of  peripheral  motor  neurones,  to 
which  was  later  given  the  name  of  myasthenia  gravis  or  asthenic  bulbar 
paralysis.  Although  various  alterations  have  been  described  by  dif- 
ferent writers,  the  pathologic  anatomy  of  the  condition  is  too  vague  to 
take  it  out  of  the  category  of  the  neuroses.  Its  characteristic  symptoms 
are  palsy  of  the  bulbar  nerves,  and  often  of  the  external  ocular  muscles, 
with  ptosis,  with  marked  weakness  of  the  extremities  and  of  the  neck 
VOL.  in — ^i 
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muscles,  without  objective  sensory  disorder.  The  muscles  do  not 
atrophy,  nor  is  there  reaction  of  degeneration.  A  rapid  tiring  of  the 
muscles  on  electric  stimulation,  known  as  the  myasthenic  reaction, 
has  frequently  been  observed,  however.  The  course  of  the  disease  is 
protracted;  it  is  always  serious,  and  the  patient  is  never  free  from  the 
danger  of  death  from  involvement  of  the  respiratory  apparatus. 

Treatment. — Treatment  is  negative  rather  than  positive.  There 
is  much  danger  in  attempting  too  much,  and  small  risk  of  faihng  in 
our  duty  by  attempting  too  httle.  Electricity  should  be  avoided  as 
contributing  to  the  muscular  tire.  The  muscles  should  in  every  way 
be  spared.  The  stomach-tube  should  be  used  only  with  the  greatest 
caution,  since  its  passage  is  likely  to  excite  much  greater  muscular 
effort  than  the  attempt  to  swallow  food  naturally.  Oppenheim  relates 
a  case  in  which  death  ensued  from  this  cause.  A  careful  regime  of  hfe, 
with  general  tonic  measures,  is  as  much  as  we  can  at  present  do  for  the 
disease.  The  removal  of  certain  muscle  tumors  (Weigert,  Hun), 
which  in  some  cases  appear  to  have  an  etiologic  relationship  with  the 
muscular  weakness,  is  a  rational,  if  not  particularly  hopeful,  procedure. 

Combined  Neurone  Diseases 

Under  the  general  heading  of  combined  neurone  or  combined 
system  diseases  are  included  those  affections  of  a  systemic  or  quasi- 
systemic  character  which  involve  both  sensory  and  motor  elements, 
the  ordinary  combination  of  lesions  being  degenerations  of  the  primary 
sensory  neurones  and  of  the  secondary  motor  neurones.  The  direct 
cerebellar  tracts  may  also  at  times  be  involved  to  a  greater  or  less  ex- 
tent, as  well  as  others  of  less  understood  function.  The  essential 
feature,  however,  of  this  type  of  disease  is  a  combination  of  sensory 
and  motor  symptoms  coexisting  in  varying  degrees.  The  ventral 
horns  are  not  involved. 

ATAXIC  PARAPLEGIA 

The  term  ataxic  paraplegia  is  the  clinical  expression  of  a  variety 
of  pathologic  alterations  of  most  diverse  etiology.  On  the  clinical  side, 
and  for  the  general  purposes  of  treatment,  with  which  we  are  now  con- 
cerned, it  is  not  essential  to  discuss  the  types  and  degrees  of  pathologic 
alteration  which  lead  to  the  general  symptom-complex  of  an  ataxic 
paraplegia.  The  evidence  is  conclusive  that  many  of  these  lesions  are 
quasi-systemic  in  character,  involving  more  than  those  tracts  the 
lesion  of  which  gives  rise  to  symptoms.  The  term  diffuse  combined 
degeneration  is  applicable  to  these  lesions.  In  the  majority  of  cases 
the  cause  of  the  degeneration  is  exogenous,  arising  from  or  through  the 
agency  of  the  blood-vessels,  and  is  not,  therefore,  to  be  regarded  as  a 
primary  neurone  degeneration.  It  is  still  possible,  however,  that  a  cer- 
tain number  of  cases  represent  a  true  primary  neurone  degeneration  in- 
volving the  peripheral  sensory  neurone  and  the  central  motor  neurone. 
In  the  present  state  of  our  knowledge  the  cHnical  disease,  ataxic 
paraplegia,   may  be  divided  into  the  following  pathologic  groups: 
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(i)  Diffuse  combined  degeneration  of  the  cord;  (2)  combined  dorsal 
and  lateral  systemic  degeneration  (neurone  disease);  (3)  combined 
systemic  disease  as  a  result  of  congenital  defect  (Friedreich's  and 
cerebellar  ataxia)  and  in  dementia  paralytica. 

The  first  of  these,  diffuse  combined  degeneration  of  the  cord,  is  not 
to  be  regarded  as  a  system  disease  in  the  strict  use  of  that  term.  The 
lesions  involve  the  dorsal  and  lateral  tracts,  but  spread  beyond  their 
confines.  Anemia  of  the  pernicious  type  is  a  common  cause  of  this 
degeneration,  although  it  has  undoubtedly  been  given  undue  import- 
ance. Equally  and  probably  more  significant  in  its  production  is 
general  cachexia  from  diverse  causes  or  toxemia,  using  that  term  in  its  f j 

broadest  sense.  The  general  pathologic  alterations  of  this  group  are: 
a  diffuse  degeneration  Hmited  essentially  to  the  cord,  a  constant  in- 
volvement of  the  dorsal  and  lateral  columns  without  strict  regard  to 
neurone  systems,  a  predominance  of  the  lesion  in  the  thoracic  and 
cervical  regions,  freedom  from  degeneration  of  nerve-roots  and  periph- 
eral nerves,  a  non-involvement  of  gray  matter,  and  usually  insig- 
nificant vessel  changes. 

The  etiology  of  this  type  of  degeneration,  so  far  as  it  may  be  learned, 
is  of  value  in  marking  out  the  treatment.  Syphihs  may  be  disregarded. 
General  cachexia  and  poor  nutrition,  pernicious  anemia,  lead-poison- 
ing, malaria,  grave  secondary  anemia,  and  possibly  leukemia  are 
possible  causes.  The  course  of  the  disease  is  progressive,  and  often 
rapidly  so,  and  its  symptoms  are  determined  by  the  involvement  of 
the  dorsal  and  lateral  tracts,  giving  the  general  symptom-complex  of 
disordered  sensation,  with  its  accompanying  ataxia  combined  with 
exaggerated  deep  reflexes. 

Treatment. — More  than  in  most  diseases  of  the  spinal  cord  it  is 
absolutely  essential,  when  the  foregoing  group  of  symptoms  presents 
itself,  to  go  behind  the  cord  symptoms  in  an  endeavor  to  determine  the 
underlying  condition.  The  blood  should  be  carefully  examined,  the 
presence  or  absence  of  mahgnant  disease  determined,  and  debilitating 
conditions  of  whatsoever  sort  investigated.  Should  any  underlying 
condition  be  found,  the  treatment  should  be  directed  toward  it  as  well 
as  toward  the  spinal  cord  symptoms  themselves.     If,  however,  as  is  ^~ 

not  infrequently  the  case,  no  such  etiologic  factor  can  be  found,  the 
symptoms  of  ataxia  and  spasticity  must  be  treated  according  to  the 
general  rules  already  laid  down.  It  is  advisable,  particularly  if  the 
ataxia  preponderate  over  the  motor  disturbances,  to  attempt  the  use 
of  the  Frankel  exercises.  The  frequent  failure  of  this  method  of  treat- 
ment is  due  to  the  involvement  of  the  motor  tracts  and  to  the  usual 
somewhat  rapid  course  of  the  disease.  The  results  are  far  less  favor- 
able than  in  tabes.  Drugs,  except  such  as  maintain  the  general  nutri- 
tion and  regulate  the  bodily  functions,  are  unavailing.  lodid  of 
potassium,  particularly,  should  not  be  used  in  this  affection  in  the  large 
dosage  which  is  often  employed  where  there  is  a  suspicion  of  syphihs. 

A  true  combined  dorsal  and  lateral  systemic  disease  is  often  diffi- 
cult to  distinguish  chnically  from  the  type  just  described,  and  its 
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treatment  must  be  directed  toward  meeting  the  symptoms  as  they  arise. 
Massage,  exercises,  general  hygiene,  and  a  strict  adherence  to  a  definite 
plan  of  life  will  accompKsh  more  than  drugs. 

FRIEDREICH'S  DISEASE 

The  lesions  in  Friedreich's  disease,  or  so-called  hereditary  ataxia, 
are  of  the  combined  spinal-cord  type,  and  are  usually  such  as  to  indi- 
cate a  faulty  development  of  the  entire  spinal  cord,  and  possibly  of 
other  portions  of  the  nervous  system  as  well.  The  disease  develops  at 
or  before  puberty,  is  distinctly  hereditary  in  type,  and  is  characterized 
by  incoordination  of  gait,  resembling  that  of  tabes  combined  with 
cerebellar  ataxia.  In  the  late  stages  paralyses  in  the  form  of  paraplegia 
with  contractures  may  develop,  but  the  patients  frequently  live  from 
twenty  to  forty  years,  or  even  longer,  after  the  appearance  of  the  disease. 

Treatment. — The  treatment  of  the  disease,  as  of  its  allied  con- 
dition, cerebellar  ataxia,  in  view  of  its  hereditary  character  and  of  our 
ignorance  of  its  true  etiology,  is  palhative  merely.  As  in  other  slowly 
progressive  and  deforming  diseases,  something  may  be  done  by  per- 
sistent mechanical  treatment,  and  in  the  latest  stages,  when  the  con- 
tractures have  led  to  club-foot  or  other  serious  deformities,  surgical 
interference  may  bring  relief  of  the  symptoms. 

The  combined  degenerations  of  the  cord  which  frequently  occur  in 
dementia  paralytica  usually  demand  no  special  treatment  in  \'iew  of 
the  far  more  serious  cerebral  condition. 


Diffuse  Diseases  of  the  Spinal  cord 

In  distinction  from  the  types  of  disease  which  we  have  considered 
under  the  general  heading  of  systemic  or  quasi-systemic  affections  is  a 
large  group  of  diffuse  diseases  of  the  spinal  cord  which  are  in  general 
characterized  by  no  definite  localization  or  predilection  either  for  gray 
or  white  matter  or  for  individual  neurone  systems.  Such  affections 
are  further  characterized  by  the  fact  that  the  destructive  agent  comes 
from  without,  often  by  way  of  the  blood-vessels,  rather  than  through 
an  inherent  weakness  of  the  parenchyma  itself. 

ANEMIA 

Anemic  conditions  of  the  spinal  cord  are  no  doubt  more  frequent 
than  is  ordinarily  supposed,  and  are  a  somew^hat  constant  accompani- 
ment of  a  general  failure  of  the  blood-supply  throughout  the  nervous 
system.  If  for  any  reason  a  spinal  blood-vessel,  through  alterations  in 
its  wall,  is  no  longer  permeable,  the  natural  results  must  follow  and 
structural  changes  take  place  in  the  part  of  the  cord  supphed  by  that 
vessel.  The  imperfectly  studied  arteriosclerotic  changes  of  the  spinal 
arteries  leave  much  to  be  desired  in  our  knowiedge  of  the  exact 
alterations  which  take  place.  Except  when  the  lesions  produced  are 
so  extensive  as  to  give  rise  to  definite  symptoms,  the  suspicion  of  spinal 
cord  anemia  is  rarely  entertained.     In  its  milder  forms  it  is  significant 
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only  as  a  part  of  a  more  general  condition,  and  its  treatment  requires 
no  special  mention. 

Congestion  of  the  spinal  cord  is  of  still  less  significance,  except  in 
those  rare  instances  where  we  may  conceive  it  as  the  forerunner  of  a 
hemorrhage  into  the  cord  substance.  The  general  pressure  in  the 
arteries  of  the  spinal  cord  is  such  that  a  congestion  which  would  pro- 
duce marked  symptoms  in  the  brain  would  lead  to  small  effect  in  the 
spinal  cord.  The  treatment,  therefore,  is  rarely  directed  to  congestion 
of  the  cord  as  such,  but  rather  to  the  general  underlying  condition. 

HEMORRHAGE 

Hematorachis,  or  hemorrhage  into  the  vertebral  canal,  and  hema- 
tomyeha,  or  hemorrhage  into  the  substance  of  the  spinal  cord,  are,  in 
approximately  nine-tenths  of  all  cases,  due  to  trauma,  either  with  or 
without  fracture  of  the  spinal  column.  Hemorrhage,  both  within  and 
without  the  spinal  cord,  may  naturally  occur  in  the  same  case,  but  it 
is  rather  a  striking  fact  that  extra-medullary  hemorrhage  very  fre- 
quently does  not  take  place  in  consequence  of  violent  injuries  to  the 
spine.  The  distribution  of  the  blood-vessels  is  such  that,  other  things 
being  equal,  the  tendency  to  hematomyeUa  is  far  greater  than  to 
hematorachis.  Hemorrhages  in  the  spinal  cord  usually  involve  the 
gray  matter,  and  frequently  are  hmited  to  it,  owing,  no  doubt,  to  its 
greater  vascularity.  For  mechanical  reasons  such  hemorrhages  are 
apt  to  be  tubular  in  character  and  may  extend  for  long  distances  up 
and  down  the  cord.  Not  infrequently  also  such  a  hemorrhage  is  found 
at  a  considerable  distance  from  the  point  of  injury,  with  normal  inter- 
vening cord.  More  or  less  hemorrhage  is  inevitable  in  such  fractures 
and  dislocations  of  the  spinal  column  as  lead  to  local  destruction  of  the 
spinal  cord.  In  these  severe  injuries,  however,  the  circumscribed 
destructive  process  gives  rise  to  the  predominant  clinical  picture.  In 
those  instances  in  which  hemorrhage  takes  place  without  fracture  or 
dislocation,  as,  for  example,  by  striking  the  head  in  diving,  the  symp- 
toms are  somewhat  less  marked,  and  suspicion  should  always  be  aroused 
of  hematomyeUa.  In  predisposed  individuals,  such  as  those  of  arterio- 
sclerotic tendencies  or  of  a  hemorrhagic  diathesis,  straining  and  Hfting 
may  lead  to  a  hke  result.  This  is,  however,  exceedingly  rare.  If  the 
hemorrhage  is  extra-medullary,  symptoms  of  irritation,  both  motor  and 
sensory,  should  lead  to  a  suspicion  of  its  locality. 

Treatment. — Cases  of  injury  of  the  spinal  cord  should  not  be 
operated  upon  indiscriminately.  If  the  cord  be  completely  destroyed 
at  any  level,  operation  must  of  necessity  be  unavaihng.  If  there  is 
evidence  that  destruction  is  not  complete,  and  particularly  if  there  be 
signs  of  hemorrhage  into  the  vertebral  canal,  operation  may  justifiably 
be  undertaken.  In  all  cases  a  careful  neurologic  examination  should 
precede  surgical  interference.  (For  a  discussion  of  surgical  treatment 
of  these  conditions  see  p.  835.)  If  there  is  evidence  of  hemorrhage 
and  surgical  interference  is  not  undertaken,  absolute  rest  is  essential 
for  a  period  of  from  two  to  three  weeks  in  order  to  give  the  injured 
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spinal  cord  the  best  possible  opportunity  for  recovery.  Hyperexten- 
sion  of  the  spine  may  be  tentatively  adopted  in  cases  where  there  is  a 
suspicion  of  displacement  of  the  vertebral  bodies  through  fracture  or 
dislocation.  The  extreme  frequency  of  this  occurrence  justifies  a  trial 
of  hyperextension,  with  immobihty  of  the  spine  in  that  position  in 
many  cases.  In  any  such  treatment,  particularly  if  plaster  be  used, 
the  utmost  care  must  be  taken  to  avoid  decubitus,  which  naturally  is 
most  easily  occasioned  below  the  point  of  the  lesion  because  of  the 
sensory  disorder.  In  spite  of  such  care  this  serious  and  usually 
fatal  complication  is  sooner  or  later  in  many  cases  unavoidable.  The 
development  of  cystitis  is  also  almost  inevitable  in  severe  destructive 
lesions  of  the  spinal  cord,  although  not  invariably  so,  as  shown  by  a 
remarkable  case  recently  pubhshed  by  Hinsdale.  The  treatment  of 
these  conditions,  should  they  occur,  is  naturally  the  same  as  in  other 
diseases,  and  requires  no  detailed  discussion  here.  Should  the  patient 
survive  and  through  careful  nursing  escape  the  compHcation  of  cystitis 
and  bedsores,  a  paralysis,  both  of  sensation  and  motion,  results,  depend 
ing  upon  the  extent  of  the  original  injury.  Such  conditions  are  not 
progressive,  and  demand  mechanical  treatment  by  massage  and  elec- 
tricity. Some  improvement  may  ultimately  result  as  the  conduction 
paths  not  wholly  destroyed  recover  their  function.  Lesions  in  the 
thoracic  or  lumbar  region  are  not  inconsistent  with  an  indefinite  term 
of  fife,  provided  the  nursing  be  adequate.  The  prognosis  of  lesions  in 
the  cervical  region  is  naturally  much  graver. 

EMBOLISM  AND  THROMBOSIS  OF  THE  CORD 

The  same  conditions  which  give  rise  to  emboHsm  and  to  thrombosis 
in  other  parts  of  the  body  may  lead  to  a  hke  disturbance  in  the  cord. 
Embohsm,  except  through  the  intervention  of  bacteria,  is  naturally 
exceedingly  rare,  on  account  of  the  mechanical  conditions  prevaih'ng  in 
the  spinal  cord  blood-vessels.  Thrombosis,  on  the  other  hand,  is  no 
doubt  a  somewhat  frequent  occurrence,  resulting  from  a  general  arterio- 
sclerosis, and  leading,  as  in  other  organs,  to  areas  of  necrosis  in  the 
part  suppKed  by  the  affected  artery. 

The  condition  of  senile  paraplegia,  with  difficulty  to  be  placed  in 
any  other  category,  is  probably  due  to  such  alterations  in  the  course  of 
the  pyramidal  tracts  leading  to  their  partial  degeneration,  with  the 
resultant  symptoms  familiar  in  elderly  persons.  There  is  naturally, 
however,  no  assurance  in  such  cases  that  the  lesion  Hes  in  the  cord, 
since  disturbances  in  the  course  of  the  pyramidal  tracts,  from  the  cortex 
through  the  oblongata,  might  cause  similar  symptoms. 

The  treatment  of  this  condition,  as  of  embolism  and  thrombosis  in 
general,  must  be  directed  toward  the  vascular  system,  as  detailed  in 
other  sections  of  this  book. 

ACUTE  MYELITIS 

Few  terms  have  been  so  misused  as  myelitis.  In  the  present  state 
of  our  knowledge  it  is  undoubtedly  desirable  to  limit  its  application  to 
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those  conditions  in  which  an  acute  inflammatory  process  may  be 
demonstrated  with  a  reasonable  degree  of  assurance,  leading  to  dis- 
integration and  softening  of  the  spinal  cord.  If  not  further  defined, 
what  is  ordinarily  meant  by  a  myehtis  is  an  acute  transverse  lesion  of 
the  cord,  more  or  less  complete,  largely  limited  to  one  area.  In  this 
group  it  is  undesirable  to  consider  the  traumatisms  which  have  already 
been  discussed.  In  these  the  element  of  inflammation  as  a  primary 
condition  is  wholly  lacking,  and  the  term  myehtis  may  not,  therefore, 
properly  be  attached  to  them.  The  causes  of  acute  transverse  lesion 
of  the  spinal  cord  are  manifold,  chiefly  due  to  infections  and  intoxica- 
tions, using  those  terms  in  the  broad  sense,  with  the  vague  predisposi- 
tions induced  by  general  injuries,  cold,  exposures  of  various  sorts,  and 
overexertion.  For  example,  in  one  case  carefully  observed  a  per- 
fectly well  man  was  attacked  by  a  complete  transverse  myehtis,  from 
the  eft'ects  of  which  he  later  died,  incident  to  a  violent  exposure  and 
wetting  while  working  in  a  sewer.  Such  an  exposure  must,  however, 
probably  be  looked  upon  merely  as  a  predisposing  cause.  The  onset 
of  myehtis  has  been  described  after  acute  infectious  diseases,  in  the 
puerperium,  after  gonorrhea,  and  in  consequence  of  syphiHs  and 
tuberculosis.  Various  infectious  agents  have  also  been  found  post- 
mortem, and  myehtis  has  been  experimentally  produced  by  the  in- 
jection of  various  organisms.  The  possibiUty  of  the  production  of 
myehtis  through  simple  intoxications  must  also  be  admitted.  In 
general,  the  destructive  agent,  however  varied  in  character,  comes 
from  without  the  nervous  system  itself  through  the  blood-vessels. 
The  pathologic  anatomy  of  the  condition,  as  histologically  studied,  is 
an  acute  softening.  The  cord  is  reduced  in  consistency,  the  outlines 
of  the  gray  matter  are  lost,  and  the  affected  area  is  filled  with  the 
products  of  disintegration — myelin  droplets,  fat-granule  cells,  and 
inflammatory  exudate.  The  inflammatory  element  is,  however, 
usually  masked  by  the  extensive  secondary  softening. 

The  symptomatology  is  that  of  interruption  of  sensory  and  motor 
tracts.  The  areas  of  disturbance  of  sensibihty  and  motility  he  below 
the  point  of  the  lesion,  and  are  naturally  dependent  upon  the  degree 
of  destruction.  The  sphincters  are  also  aft'ected.  and,  although  the 
disease  is  not  progressive,  it  leads  to  grave  disturbances  and  danger 
to  Hfe  through  the  tendency  to  bedsores,  cystitis,  and  their  compli- 
cations. 

INCOMPLETE    AND    DISSEMINATED    MYELITIS— ENCEPHALOMYELITIS 

There  is  much  evidence  at  hand  to  show  that  a  true  myelitis  may 
occur  in  other  forms  than  transverse.  Disseminated  myelitic  foci 
have,  for  example,  been  described  scattered  indiscriminately  through- 
out the  nervous  system.  A  tj^De  which  also  deserves  mention  is  that 
which  involves  the  cord  secondarily  to  the  membranes.  Such  an 
acute  or  subacute  process  may  develop  as  a  result  of  an  active  tertiary 
syphihs.  The  condition  of  encephalomyehtis.  in  which  both  brain  and 
cord  are  involved  in  a  similar  manner,  is  also  not  uncommon.     In 
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general,  it  appears  that  infectious  agents  capable  of  producing  infiam- 
mation  may  invade  various  portions  of  the  nervous  system,  both  gray 
and  white,  leading  to  symptoms  naturally  dependent  upon  the  part  of 
the  nervous  system  involved.  The  important  therapeutic  considera- 
tion is  a  clear  recognition  of  the  possibiHty  of  such  wide-spread  inflam- 
mation in  the  nervous  system,  dependent  oftentimes  upon  infiamma- 
tor}'  processes  elsewhere  in  the  body.  A  slight  hope  for  prophylaxis 
is  hereby  held  out. 

The  justifiability  of  the  use  of  the  term  chronic  myeHtis  may  be 
questioned.  The  progressive  form  of  spinal  cord  involvement,  which 
presents  on  the  clinical  side  evidence  of  more  or  less  complete  transverse 
lesion  of  the  cord,  may,  for  purposes  of  convenience,  be  termed  chronic 
progressive  myehtis.  The  term,  however,  may  well  be  Hmited  only  to 
those  conditions  of  more  or  less  acute  onset,  but  of  prolonged  course. 
The  term  chronic  myeHtis,  as  suggestive  of  a  process  which  is  essen- 
tially progressive,  is  undesirable  and  unnecessary,  and  on  the  path- 
ologic side  inexact. 

The  prognosis  of  these  varying  conditions  cannot  at  the  outset  be 
definitely  determined.  Improvement  is  probable,  as  in  pohomyelitis ; 
a  somewhat  stationary  condition  is  usual;  an  apparent  progress  is 
possible  through  secondary  degenerations  or  through  a  repetition  of  the 
original  acute  inflammatory  conditions.  In  those  cases  following 
infections  in  which  the  symptoms  are  essentially  an  acute  ataxia,  the 
prognosis  is  good.  Likewise  those  forms  which  result  from  sj-philis 
are  favorable  in  outcome.  The  development  of  acute  decubitus  is 
always  a  most  serious  condition. 

Treatment. — The  serum  treatment  for  myelitis  in  its  various  forms 
is  as  yet  elusive,  and  cannot  demand  attention  from  the  practical 
standpoint.  As  in  many  other  destructive  lesions,  we  are  forced  back 
upon  a  largely  symptomatic  treatment.  Rest  is  imperative  in  the 
acute  cases  as  a  means  of  aiding  a  restitution  of  function  in  those  parts 
not  entirely  destroyed.  Diaphoresis  and  counterirritation  have  a 
limited  application  in  the  early  stages.  The  salicylates  may  be  given, 
and  iodid  of  potassium  is  demanded  in  those  cases  in  which  syphihs  is 
suspected.  Warm  baths  are  desirable,  and  the  usual  precautions  re- 
garding the  avoidance  of  decubitus  are  imperative.  Water-  or  air- 
pillows  are  useful  to  avoid  local  pressure.  The  catheter  must  naturally 
be  used  with  the  greatest  possible  care,  and  unremitting  attention  given 
to  the  absolute  cleanliness  of  the  person.  A  symptom  of  great  annoy- 
ance and  discomfort  is  the  tendency  to  painful  spasm  and  contracture 
of  the  muscles.  Warmth  is  the  best  means  of  combating  this  disturb- 
ance, and  in  intractable  cases  a  permanent  warm  bath  lasting  several 
hours  may  be  used  with  advantage.  Electricity  is  rarely  indicated  in 
these  cases,  in  which  spasticity  predominates  over  atrophy,  since  posi- 
tive harm  may  be  done  by  increasing  the  spasm.  The  usual  massage 
and  gymnastics  may  be  apphed  with  advantage  in  long-continued 
cases,  to  meet  the  needs  of  individual  patients,. 
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AFFECTIONS  OF  THE  SPINAL  CORD  DUE  TO  PRESSURE 
Any  condition  which  leads  to  sufficiently  prolonged  and  extensive 
pressure  on  the  spinal  cord  will  ultimately  produce  the  symptoms  of 
myelitis.  The  term  pressure  myelitis  has,  therefore,  erroneously  been 
applied  to  these  conditions.  For  the  sake  of  accuracy  it  is  desirable  to 
speak  of  such  affections  as  compression  paralyses,  leaving  out  entirely 
the  misleading  term  myeHtis,  in  spite  of  the  fact  that  a  certain  degree 
of  secondary  inflammation  may  ultimately  result,  even  though  the 
original  source  of  disturbance  be  non-inflammatory  in  character, 

SPONDYLITIS 

Spondylitis,  especially  in  the  form  of  Pott's  disease,  is  a  common 
cause  of  pressure  on  the  spinal  cord.  The  process  ordinarily  begins  in 
a  vertebra,  which  it  gradually  disintegrates,  leading  to  a  kyphosis. 
The  bending  of  the  spinal  column  of  necessity  leads  to  distortion  of  the 
spinal  canal.  The  cord,  however,  lying  free  in  the  canal,  ordinarily 
does  not  suffer  from  immediate  compression  to  any  great  extent.  The 
tuberculous  material,  escaping  into  the  canal  extradurally,  leads  grad- 
ually, however,  to  compression.  If  the  process  is  not  checked,  the 
dura  is  finally  eroded  and  the  cord  itself  is  involved.  This  leads  to 
meningeal  thickening  and  to  secondary  alterations  in  the  cord  of  a 
quasi-inflammatory  sort.  The  symptomatology,  dependent,  as  always, 
upon  the  height  of  the  lesion,  is  determined  by  the  amount  of  pressure 
or  destruction  of  the  spinal  cord.  Spasticity  with  exaggerated  deep 
reflexes  is  the  predominant  sign,  later  associated  with  sensory  disorders 
and  sphincteric  disturbances. 

Treatment. — It  is  unnecessary  at  this  place  to  consider  the  treat- 
ment of  Pott's  disease  as  such.  This  is  essentially  a  surgical  matter, 
and  comes  within  the  province  of  the  orthopedist.  It  is,  however, 
extremely  important  for  the  physician  to  recognize  the  first  signs  of 
Pott's  disease,  as  indicated  not  only  by  spinal  deformity,  but  also 
through  the  symptoms  on  the  part  of  the  nervous  system.  There  are 
few  affections  in  which  immediate  treatment  is  more  essential  than  in 
this.  Even  well-developed  signs  of  pressure  may  be  quickly  and  easily 
relieved  by  proper  fixation  of  the  spine,  if  the  cord  be  not  already 
injured.  On  the  other  hand,  if  the  process  is  allowed  to  progress  to 
the  stage  of  cord  destruction,  treatment  can  at  best  be  palliative  and 
not  curative.  The  general  treatment  of  the  disease,  therefore,  resolves 
itself  into  a  correction  of  deformities  which  may  have  developed  and 
into  an  effort  to  check  the  tuberculous  process  by  medicinal  and  other 
means.  To  this  end  the  general  health  of  the  patient,  usually  a  child, 
must  be  most  carefully  regarded.  He  must  be  put  under  those  condi- 
tions which  are  now  recognized  as  essential  in  the  treatment  of  tuber- 
culous processes  in  general.  The  recent  provision  which  has  been  made 
in  several  cities  for  the  establishment  of  sanatoria  for  the  care  of  pa- 
tients suffering  from  bone  tuberculosis  is  a  step  in  this  direction. 
What  has  elsewhere  been  said  in  relation  to  tuberculosis  applies 
absolutely  to  the  condition  under    consideration.     The  treatment  is 
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primarily  prophylactic,  and,  secondarily,  curative.  The  spinal  cord 
symptoms  are  to  be  treated,  as  already  suggested,  under  the  general 
heading  of  Myehtis.  Operation  on  the  cord  at  the  level  of  the  disease 
has  been  advocated  and  practised.  It  offers  some  hope  of  amehora- 
tion  through  removal  of  the  tuberculous  mass.  Its  necessity,  however, 
is  now,  fortunately,  rare.  Treatment  of  spondyhtis  due  to  Pott's 
disease  in  the  adult  is  to  be  carried  out  on  the  same  principles  as  in  the 
child.  Special  care  should  be  taken  in  the  adult,  however,  to  examine 
for  cord  symptoms,  inasmuch  as  kyphosis  is  a  far  less  prominent  sign 
than  in  the  child. 

The  various  forms  of  spondyhtis  due  to  rheumatoid  affections  are 
coming  to  deserve  attention  when  viewed  from  the  standpoint  of  the 
nervous  system.  The  work  of  Goldthwait  *  on  the  results  of  h}^er- 
trophic  arthritis,  particularly  of  the  vertebral  column,  goes  to  show  that 
nerve  symptoms  of  a  definite  sort  may  be  produced  thereby.  Before 
reaching  a  definite  conclusion  as  to  the  source  of  pain  and  atrophy  in 
locahzed  areas,  a  careful  examination  of  the  spine  should  be  made  to 
determine  its  mobihty  and  the  pain  reactions  which  are  produced  by 
its  movements.  The  symptoms  in  these  cases  are  presumably  produced 
by  pressure,  and  are  ordinarily  benefited  by  the  rehef  of  that  pressure 
through  immobihzation. 

VERTEBRAL  TUMORS 

A  further  proHfic  cause  of  symptoms,  simulating  a  true  myelitis, 
is  the  presence  of  vertebral  tumors  with  secondary  pressure  on  the 
cord.  Such  tumors  are  usually  carcinomatous  in  type  and  metastatic. 
The  physical  conditions  resulting  from  a  destructive  tumor  of  the 
vertebrae  are  analogous  to  those  seen  in  Pott's  disease,  with  the  ex- 
ception that  pain  is  a  much  more  conspicuous  feature.  Inasmuch 
as  these  tumors  are  almost  invariably  metastatic  and  occur  toward 
the  end  of  hfe,  their  treatment  is  doubly  hopeless.  Operation  is  rarely 
advisable,  and  medicinal  treatment,  except  such  as  may  be  directed 
toward  the  general  mahgnant  condition  or  toward  the  rehef  of  indi- 
vidual symptoms,  is  unavaihng. 

INTRAVERTEBRAL  TUMORS 

A  far  more  important  condition  from  the  practical,  and  especially 
from  the  therapeutic,  standpoint  is  the  group  of  intravertebral  tumors. 
These  tumors,  originating  frequently  from  the  membranes  of  the  cord, 
are  often  benign  and  encapsulated.  They  very  frequently  involve 
the  cord  in  no  other  way  than  through  pressure,  and  their  removal, 
therefore,  means  cure,  provided  the  cord  be  not  too  seriously  damaged 
before  their  removal  is  undertaken.  Syphilis  may  occasionally  give 
rise  to  a  localized  gummatous  deposit  which  has  all  the  significance  of  a 
tumor,  but  this  is  unusual  in  the  absence  of  other  and  more  general 

*  Goldthwait:  "Osteo-arthritis  of  the  Spine;  Spondylitis  Deformans,"  Boston  Med. 
and  Surg.  Jour.,  cxlvi,  290,  1902;  also,  "The  Differentiar Diagnosis  and  Treatment  of  the 
So-called  Rheumatoid  Diseases,"  idem,  cli,  529,  1904. 
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symptoms  of  the  disease.  Sarcomas,  psammomas,  tubercles,  fibromas, 
myxomas,  and  other  varieties  of  tumor  have  been  described  as  occur- 
ring about  the  cord.  Multiple  tumors  are  also  not  infrequent,  and 
naturally  compKcate  the  surgical  treatment. 

The  symptomatology  of  intravertebral  tumors  is  naturally  de- 
pendent upon  their  location.  Pain  is  rarely  absent  as  a  symptom,  and 
is  one  of  the  most  important  diagnostic  factors.  It  may,  however,  in 
rare  cases  be  inconspicuous  or  absent. 

Treatment. — Apart  from  a  vigorous  anti-syphilitic  treatment, 
when  the  slightest  suspicion  of  syphiUs  is  secured,  practically  nothing  is 
to  be  done  by  medicinal  means.  Arsenic  may  be  given  a  trial,  but  if 
the  diagnosis  of  an  intravertebral  tumor  be  made  with  any  degree  of 
certainty,  immediate  operative  interference  is  imperatively  demanded. 
Delay  is  often  fatal  to  the  integrity  of  the  spinal  cord  through  the 
growth  of  the  tumor  and  the  increasing  results  of  pressure,  and  at  best 
the  recovery  of  the  cord  from  pressure  of  relatively  short  duration  is  a 
tedious  matter.  The  relative  success  of  surgical  interference  in  this 
condition  is  a  further  justification  for  an  immediate  attempt  to  remove 
the  growth. 

TUMORS  OF  THE  CORD  ITSELF 

Tumors  of  the  cord  itself  occur  not  infrequently  in  the  form  of  a 
gliosis,  considered  somewhat  more  in  detail  in  the  next  section.  Gum- 
matous deposits  and  occasionally  solitary  tubercles  appear  in  the  sub- 
stance of  the  cord,  and  mahgnant  metastases  are  not  infrequent.  In 
these  cases  surgical  intervention  is  rarely  to  be  considered,  and  our 
methods  of  treatment  resolve  themselves  into  those  of  a  general  sort 
and  those  designed  to  meet  symptomatic  indications.  These  have 
been  sufficiently  detailed  in  the  foregoing  sections. 

DISEASES  OF  THE  CONUS  TERMINALIS  AND  OF  THE  CAUDA  EQUINA 

The  lower  portion  of  the  spinal  cord,  with  its  longitudinally  running 
nerve-roots,  constituting  the  cauda  equina,  have  importance  from  a 
medical  standpoint,  not  only  because  of  the  relative  frequency  with 
which  they  are  injured  or  diseased,  but  also  because  of  the  greater  suc- 
cess of  surgical  interference  in  this  part  of  the  vertebral  canal  than  in 
regions  higher  up.  The  usual  type  of  lesion  which  the  physician  is 
called  upon  to  treat  is  due  to  trauma  from  fracture  or  dislocation  of 
lumbar  vertebras,  from  wounds  and  hemorrhages.  Tumors  may  also 
occur  here  as  elsewhere  in  the  vertebral  canal,  and  the  products  of 
syphilis  may  also  lead  to  lesions  in  this  region.  A  possible  though 
extremely  slight  source  of  injury  to  the  nerves  of  the  cauda  equina  has 
recently  been  introduced  by  the  general  adoption  of  lumbar  puncture 
as  a  diagnostic  or  therapeutic  measure. 

Treatment. — Apart  from  the  use  of  the  anti-syphihtic  remedies 
in  all  suspected  cases,  and  such  care  as  the  individual  case  requires  re- 
garding the  rehef  of  pain,  the  prevention  of  bedsores,  and  the  general 
xelief  of  symptoms,  the  treatment  is  essentially  surgical. 
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SYRINGOMYELIA 
The  disease,  syringomyelia,  is  not  to  be  sharply  distinguished  from 
a  simple  ghosis  of  the  cord  characterized  by  a  prohferation  of  neurogUa. 
A  syringomyelia  begins  as  such  a  locaHzed  gliosis,  which,  extending 
usually  in  a  longitudinal  direction,  finally,  through  deficiency  of  blood- 
supply  or  other  cause,  breaks  down  at  its  center,  producing  a  cavity 
•  surrounded  by  a  rim  of  proliferated  neuroglia  of  varying  thickness. 
The  cause  of  this  disease  is  presumably  to  be  sought  in  congenital 
defect.  It  occurs  in  the  young  or  in  young  adults,  and  is  clinically 
characterized  by  sensory  disturbances,  usually  beginning  in  the  arms, 
of  the  dissociated  type.  The  contact  sense  is  retained,  whereas  the 
capacity  to  recognize  temperature  and  pain  is  lost  or  blunted.  The 
explanation  of  this  phenomenon  is  to  be  sought  in  the  location  of  the 
process,  usually  in  the  cervical  region,  and  interrupting  those  fibers 
which  conduct  the  sensations  of  pain  and  temperature,  whereas  those 
subserving  contact  are  in  great  measure  uninvolved.  The  muscular 
atrophy  of  this  disease  is  due  to  an  invasion  of  the  ventral  horns,  with 
destruction  of  nerve-cells.  The  course  is  slowly  but  inevitably  pro- 
gressive. 

Treatment. — The  treatment,  unfortunately,  is  merely  palliative. 
Pain  is  a  rare  accompaniment,  hence  the  task  of  the  physician  is 
easier.  We  have  a.bsolutely  no  means  of  checking  the  progress  of  the 
growth,  but  the  care  of  such  patients  is  nevertheless  not  wholly  thank- 
less. The  rules  regarding  overuse  of  the  muscles  affected  should  be 
strictly  enforced,  together  with  such  general  mechanical  therapeutic 
measures  as  are  designed  to  meet  the  defects  of  atrophy  and  contrac- 
ture. Particularly  important  is  the  warning  that  patients  should  take 
the  utmost  care  to  avoid  excesses  of  heat  and  cold.  Owing  to  the  de- 
fect of  this  type  of  sensibility,  burns  of  a  serious  sort  frequently  result, 
leading  to  sores  which  are  slow  in  healing.  Much  discomfort  may  be 
avoided  by  a  simple  insistence  upon  this  one  point.  The  tendency  to 
the  formation  of  trophic  sores  in  general  is  not  to  be  controlled.  Their 
treatment  when  formed  is  protective,  with  as  complete  surgical  clean- 
liness as  may  be  attained. 

SYPHILITIC  SPINAL  PARALYSIS  (Erb) 

Erb  has  described  a  form  of  syphihtic  disease  of  the  nervous  system 
characterized  by  a  gradual  onset  of  spastic  paresis  of  the  legs,  with  in- 
creased tendon  reflexes,  involvement  of  the  bladder,  slight  but  definite 
disturbances  of  sensibihty,  of  chronic  course,  with  a  tendency  to  im- 
provement, remissions,  and  at  times  stationary.  The  lower  thoracic 
cord  is  usually  the  seat  of  the  lesion.  The  sharp  separation  of  this 
condition  from  general  cerebrospinal  syphilis  is,  however,  not  com- 
pletely justified  by  the  facts.  It  is  often  accompanied  by  cerebral 
symptoms,  and  it  is,  no  doubt,  best  to  regard  it  as  marking  a  special 
stage  in  a  more  general  infection  rather  than  as  a  characteristic  patho- 
logic entity.  It  has  the  cHnical  significance  of  an  incomplete  myelitis, 
and  on  the  pathologic  side  is  characterized  by  a  somewhat  localized 
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syphilitic  thickening  of  the  meninges,  with  subsequent  or  accompanying 
infiltration  of  the  spinal  cord. 

Treatment. — The  treatment  is  that  of  syphihs  in  general  as  appHed 
to  the  nervous  system.  The  patient  should  be  subjected  to  a  vigorous 
administration  of  iodid  of  potassium  and  mercury  until  a  definite  im- 
provement in  the  signs  and  symptoms  results.  In  spite  of  apparent 
continued  improvement  after  the  cessation  of  treatment,  it  should  be 
repeated  at  least  once  or  twice  a  year  for  an  indefinite  period.  The 
general  condition  of  the  patient  should  be  maintained  by  baths, 
massage,  and  the  usual  measures.  If  taken  before  serious  injury  to  the 
cord  has  resulted,  the  outcome  of  treatment  is  usually  encouraging  and 
often  strikingly  satisfactory;  if,  on  the  other  hand,  a  permanent  de- 
generation of  the  pyramidal  or  other  tracts  has  taken  place,  the  restora- 
tion of  function  cannot  be  complete.  As  in  all  forms  of  cerebrospinal 
syphilis,  treatment  should  be  begun  at  the  earhest  possible  moment  and 
prosecuted  with  \-igor  and  perseverance. 

Other  forms  which  syphilis  of  the  spinal  cord  may  assume  have  been 
referred  to  in  various  places  in  the  foregoing  pages.  In  general  it 
appears  as  a  meningeal  involvement,  but  the  attempt  to  separate  it 
sharply  from  the  cerebral  varieties  is  unjustified. 

ACUTE  ASCENDING  (LANDRY'S)  PARALYSIS 

As  a  chnical  condition  so-called  Landry's  paralysis  has  a  certain 
claim  to  recognition  as  a  distinct  disease.  Recent  investigations  have 
shown  that  the  lesions  inducing  the  symptoms  are  so  varied  in  character 
that  a  disease  entity  in  any  strict  sense  of  the  word  is  no  longer  to  be 
considered.  The  pathologic  changes  described  have  varied  all  the  w^ay 
from  slight  cellular  degenerations  occurring  in  the  ventral  horns  up  to 
violent  inflammatory  processes  of  the  nature  of  a  pohomyeHtis  and 
various  alterations  in  the  peripheral  nerves.  Cases  are  still  described 
also  in  which  no  lesions  are  discoverable,  as  originally  maintained  by 
Landry.  The  chnical  aspects  of  the  disease  are  much  more  charac- 
teristic, however,  consisting  in  an  ascending  paralysis  of  the  motor 
tj'pe,  with  sHght  sensory  involvement,  and  ushered  in  byan  acute  febrile 
attack.  The  analogy  to  poliomyelitis  is  e\adent,  and  in  the  hght  of  our 
recent  knowledge  there  is  small  doubt  that  a  very  large  proportion  of 
the  cases  formerly  described  as  Landry 's  paralysis  were  in  reality  adult 
poHomyelitis.  There  is  at  least  no  question  that  transitional  forms 
exist  between  it  and  pohomyelitis,  on  the  one  hand,  and  myelitis  or 
peripheral  neuritis,  on  the  other;  so  that,  except  from  the  purely 
practical  standpoint,  the  affection  usually  permits  of  analysis  into  one 
or  another  of  these  conditions. 

Treatment. — The  treatment  is  the  same  as  that  for  other  processes 
of  an  acute  or  subacute  febrile  onset.  Absolute  rest  in  bed  and  careful 
regulation  of  the  diet  and  the  bowels  should  be  enforced.  The  cord 
process  itself,  whatever  its  exact  nature  may  be,  cannot  be  checked 
by  any  means  at  our  disposal.  Its  progress  is  usually  uninterrupted 
until  the  oblongata  is  reached,  when  death  ensues.     In  other  cases 
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recovery  takes  place  after  a  longer  or  shorter  interval,  but  in  either  in- 
stance the  efforts  of  the  physician  are  unavaiHng,  and  will  remain  so 
until  some  definite  means  be  found  of  neutrahzing  the  infectious  agent. 

MULTIPLE  SCLEROSIS 

Multiple  sclerosis  is  a  more  frequent  disease  in  this  country  than 
is  ordinarily  supposed.  It  is  frequently  not  diagnosticated  correctly, 
and  oftentimes  escapes  diagnosis  entirely.  Its  symptomatology  is 
most  varied,  and  as  our  knowledge  of  the  disease  progresses,  the  so- 
called  cardinal  signs  of  intention  tremor,  scanning  speech,  and  nystag- 
mus are  coming  to  assume  a  less  and  less  important  place.  The  search 
for  these  symptoms  and  the  failure  to  find  them  have  often  led  to  errors 
in  diagnosis.  A  spastic  paraplegia  is  an  important,  though  naturally 
far  from  being  a  pathognomonic,  sign,  and  various  ocular  changes  are 
no  doubt  of  much  significance.  On  the  pathologic  side  the  disease 
occupies  a  unique  position.  The  lesions  are  multiple  ghomatous 
patches  scattered  indiscriminately  throughout  the  brain  and  spinal 
cord.  In  spite  of  the  apparent  extent  of  the  destructive  process,  the 
axones  are  in  great  measure  spared,  as  well  as  the  nerve-cells.  The 
myelin,  however,  shows  a  pecuhar  tendency  to  disintegration.  Ex- 
cept for  the  possibility  that  the  disease  has  some  relation  to  antecedent 
infectious  processes,  or  possibly  to  congenital  defect,  the  etiology  is 
absolutely  vague.  The  affection  is  insidious  in  onset,  chronic  in  course, 
with  occasional  long  remissions,  and  absolutely  fatal  in  outcome. 

Treatment. — Treatment  is  unavaiHng;  even  the  mechanical 
methods,  useful  in  various  other  conditions,  help  but  sHghtly  here. 
The  tremor,  when  marked,  is  not  amenable  to  treatment  either  by 
drugs  or  exercises.  Fortunately,  the  disease  is  disabhng  merely  and 
never  painful,  nor  distressing  as  regards  the  function  of  any  of  the 
internal  organs.  Although  unable  to  move  voluntarily  without  violent 
contortions  which  render  muscular  rest  imperative,  the  patients  in  the 
later  stages  frequently  express  themselves  as  feehng  perfectly  well  in 
every  respect.  The  mind  occasionally  becomes  affected,  and  more  or 
less  euphoria  is  common,  but  commitment  to  a  special  hospital  is  rarely 
required.  The  symptoms  which  arise  in  this,  as  in  the  course  of  any 
disease  of  protracted  character,  demand  the  constant  attention  of  the 
physician  and  nurse.  Their  treatment,  however,  is  not  different  from 
that  suggested  for  other  affections. 

CAISSON  DISEASE 

The  importance  of  caisson  disease  is  apparently  increasing  with  the 
development  of  engineering.  It  has  been  found  that  persons  working 
under  compressed  air  in  tunnels  and  places  of  that  character  may,  on 
reaching  air  of  lower  pressure,  suffer  from  acute  symptoms  on  the  part 
of  the  nervous  system  characterized  by  vague  motor  and  sensory  dis- 
turbances, with  vertigo  and  muscular  weakness.  The  production  of 
these  symptoms  is  attributed  to  small  areas  of  softening  induced  by 
alterations  in  the  circulation,  and  possibly' due  to  minute  air  embolic 
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The  disturbances  arising  in  rarefied  air,  as  experienced  by  mountain 
climbers,  is  interesting  in  this  connection,  and  in  general  indicate  the 
desirabiHty  of  equable  air-pressure. 

The  treatment  of  caisson  disease  is  primarily  prophylactic.  Spe- 
cial care  should  be  taken  by  those  working  under  compressed  air  that  a 
gradual  transition  to  air  under  normal  pressure  should  be  made. 
This  may  naturally  easily  be  accomplished  by  care,  particularly  if 
those  having  workmen  in  charge  are  made  to  realize  the  possible 
dangers.  The  treatment  of  the  condition  when  developed  is  purely 
symptomatic,  and  recovery  is  the  rule,  though  defects  at  times  remain 
and  fatalities  occasionally  occur. 
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DISEASES  OF  THE  SPINAL  NERVES 
By  E.  W.  Taylor,  M.D. 

In  considering  the  affections  of  the  spinal  nerves  it  is  important  to 
recognize  the  fact  that  they  are  anatomically  distinguished  from  nerves 
of  the  central  nervous  system  by  having  a  connective-tissue  sheath — 
the  so-called  sheath  of  Schwann.  The  power  of  regeneration  of  per- 
ipheral nerves  is  very  great,  in  marked  contrast  to  the  central  nerves, 
where  no  such  power  of  regeneration  exists,  or  at  least  to  a  negligible 
degree.  Inasmuch  as  the  only  histologic  difference  hes  in  the  presence 
of  a  connective-tissue  sheath  in  the  peripheral  nerve  and  its  absence  in 
the  central  nerve,  the  assumption  is  a  natural  one  that  this  connective- 
tissue  sheath  is  instrumental  in  promoting  regeneration.  An  im- 
portant piece  of  work  has  recently  been  done  on  this  subject  by  Bal-' 
lance  and  Stewart,  who  beheve  they  have  shown,  both  histologically 
and  experimentally,  that  the  impetus  of  regeneration  Hes  essentially 
in  the  cells  of  this  connective-tissue  sheath,  and  only  in  small  part  in  the 
cells  of  origin  of  the  affected  nerve-fibers.  They  furthermore  main- 
tain that  their  investigations  have  disproved  the  neurone  theory.  A 
discussion  of  this  mooted  subject  does  not  at  present  concern  us,  but  it 
may  be  said  that  stronger  proof  than  is  as  yet  forthcoming  must  be 
adduced  before  the  theory  of  central  regeneration  can  be  definitely 
refuted.  The  theoretic  significance  of  this  matter,  especially  on  the 
surgical  side,  is  very  considerable,  although  it  cannot  in  any  great 
measure  affect  surgical  practice.  The  matter  of  importance  for  us  is 
that,  through  some  mechanism  as  yet  imperfectly  understood,  injured 
peripheral  nerves  regenerate,  whereas  central  nerves  do  not,  and  that 
the  treatment  of  peripheral  affections  thereby  becomes  one  of  the  most 
hopeful  instead  of  one  of  the  most  discouraging  therapeutic  fields. 

General  Symptomatology. — Inasmuch  as  the  peripheral  nerves, 
with  the  exception  of  certain  of  the  cranial  nerves,  are  both  motor  and 
sensory,  it  follows  that  their  lesions  bring  about  disturbances  both  of 
motion  and  of  sensation.  The  interruption  of  the  motor  fibers  naturally 
leads  to  a  flaccid  condition  of  the  muscles  supplied,  with  atrophy  and  ac- 
companying electric  alterations.  Interruption  of  the  sensory  fibers,  or 
their  irritation,  leads  to  disorders  of  sensibiKty  of  the  most  varied  type, 
from  excessive  pain  to  sHght  disturbances  of  the  cutaneous  sensibility. 
Trophic  disorders  are  also  frequent  in  the  more  serious  types  of  disease 
of  the  peripheral  nerves,  and  usually,  when  neuritis  is  present,  there  is 
sensitiveness  upon  deep  pressure  along  the  course  of  the  affected  nerves. 
The  importance  of  sharply  distinguishing  peripheral  from  central 
lesions  is  evident,  not  only  from  the  point  of  view  of  treatment,  but 
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especially  because  of  the  very  different  prognosis  in  the  two  cases. 
The  cKnical  distinction  may  be  more  dehnitely  maintained,  however, 
than  the  anatomic  one,  since  imdoubtedly  affections  of  the  peripheral 
nerves  and  of  the  cord  substance  are  not  infrequently  coincident. 

General  Principles  of  Treatment. — As  already  indicated,  the  treat- 
ment of  aft'ections  of  peripheral  nerves  is  always  encouraging.  The 
natural  power  of  regeneration  is  so  great,  and  the  artificial  means  which 
may  be  brought  to  nature's  assistance  are  so  efficacious,  that  there  is, 
in  a  great  majority  of  cases,  assurance  of  definite  improvement  and 
often  of  practical  cure.  Whether  the  treatment  be  surgical  or  by 
means  of  less  radical  measures,  it  is  evident  that  its  success  depends 
upon  assisting  the  vigorous  efforts  which  the  organism  is  itself  making 
toward  the  restoration  of  function.  The  treatment  is  often  tedious 
and  frequently  temporarily  discouraging,  but  should  not  on  this  ac- 
count be  given  up  until  it  is  definitely  established  that  the  lesion  has 
extended  beyond  the  peripheral  portion  of  the  nerve  into  the  substance 
of  the  cord  itself.  In  these  cases  complete  recovery  does  not  occur. 
In  general,  the  treatment  must  be  directed  first  toward  the  symptom  of 
pain;  and,  secondarily,  toward  a  restoration  of  the  degenerated  mus- 
cles, best  accomphshed  by  the  systematic  use  of  massage,  electricity, 
bathing,  and  such  drugs  as  tend  to  promote  the  general  strength. 
Surgery  also  plays  a  most  important  part  in  the  therapeutics  of  per- 
ipheral nerves,  both  because  of  the  regenerative  capacity  of  this  por- 
tion of  the  nervous  system  and  also  because  of  the  relative  frequency 
with  which  the  peripheral  nerves  are  injured. 

For  the  sake  of  convenience  in  classification  it  is  desirable  to  con- 
sider the  affections  of  the  peripheral  nerves  under  the  three  general 
headings  of:    (I)  Traumatism;    (II)  neuritis;    (III)  neuralgia. 

TRAUMATISM 

Injuries  to  peripheral  nerves  are  naturally  extremely  frequent, 
from  their  relatively  exposed  position.  A  severe  accident  of  almost 
any  sort,  involving  a  cutting  or  laceration  of  the  soft  tissues,  is  likely 
to  produce  a  more  or  less  definite  injury  either  to  a  nerve-trunk  or  to 
its  branches.  A  nerve  may  be  actually  severed,  with  retraction  of  its 
ends,  or,  as  often  happens,  it  may  be  crushed  or  bruised  in  such  a  way 
as  to  give  rise  to  a  partial  loss  of  function.  The  symptoms  depend 
upon  the  degree  of  actual  nerve  injury,  and  in  the  less  severe  cases  it  is 
onticeable  that  the  sensibihty  is  less  aft'ected  than  the  motility,  owing, 
no  doubt,  to  the  greater  natural  resistance  of  the  sensory  fibers,  as  seen 
also  in  disturbances  of  other  sorts.  The  prognosis  depends  upon  the 
degree  of  injury  and  the  possibility  of  restoration  of  nerve  continuity. 
If,  for  example,  connective  tissue  forms  about  the  nerve  at  the  point  of 
injury,  or  if  a  callus  or  other  obstruction  prevents  the  natural  restitu- 
tion of  the  injured  nerve,  recovery  in  the  absence  of  surgical  treatment 
is  seriously  interfered  with.     In  this  connection  the  development  of  a 

reaction  of  degeneration  is  important.     Should  the  nerve  show  no  sign 
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of  this  reaction  two  or  three  weeks  after  the  receipt  of  the  injury,  an 
uneventful  recovery  may,  as  a  rule,  be  expected.  If,  on  the  contrary,  a 
reaction  of  degeneration  is  present,  consisting  of  a  loss  of  faradic 
irritability,  both  from  the  nerve  and  from  the  muscles  supplied  by  it, 
and  also  a  loss  of  galvanic  irritability  from  the  nerve,  with  an  increased 
irritability  in  the  muscles,  the  contraction  being  slow  and  the  cathodal 
closing  contraction  losing  its  preponderance  over  the  anodal  closing 
contraction,  the  likelihood  of  speedy  recovery  is  very  greatly  dimin- 
ished, even  if  other  conditions  are  favorable.  In  those  injuries  of 
peripheral  nerves  in  which  surgical  intervention  is  not  called  for  the 
nerves  should  be  treated  by  rest,  to  prevent  an  extension  of  possible 
inflammation.  To  accomplish  this  end  the  part  affected  may  be  con- 
fined by  splints,  great  care  being  taken,  however,  not  to  interfere  with 
the  circulation,  or  to  bring  undue  pressure  to  bear  upon  the  nerve 
affected  or  others  in  its  neighborhood.  When  the  acute  stage  and  the 
immediate  effect  of  the  injury  in  the  way  of  exudate  or  possible  hemor- 
rhage have  passed,  the  nerve  should  be  treated  by  the  ordinary  methods 
of  electricity  and  massage,  which  will  receive  further  discussion  in 
connection  with  the  treatment  of  neuritis. 

Surgical  treatment  of  nerve  injuries  is  exceedingly  important.  In 
all  cases  in  which  there  is  evidence  of  callus  formation  or  other  inter- 
ference with  the  continuity  of  the  nerve,  surgical  treatment  should  be 
seriously  considered.  There  are  few  procedures  which  offer  more 
brilliant  results  than  this  in  the  hands  of  a  skilled  operator. 

NEURITIS 

The  term  neuritis  as  ordinarily  used  is,  unfortunately,  far  more 
comprehensive  than  the  facts  of  pathologic  anatomy  justify.  Under 
this  head  are  included  a  great  variety  of  disorders  of  the  peripheral 
nerves,  many  of  which  have  no  relationship  to  inflammation,  as  that 
word  is  generally  understood.  The  distinction  of  a  perineuritis,  an 
interstitial  neuritis,  and  a  parenchymatous  neuritis  has  been  made  to 
overcome  the  confusion  in  classification.  Of  these  the  peri-  and  inter- 
stitial forms  are,  properly  speaking,  inflammatory,  inasmuch  as  the 
irritative  agent  which  leads  to  the  secondary  alterations  in  the  nerve  is 
derived  from  the  blood-vessels  and  is  accompanied  by  the  classic 
symptoms  of  pain,  heat,  redness,  and  swelling.  The  nerves  themselves 
are  secondarily  involved  through  the  presence  of  the  exudate  in  their 
sheaths  or  in  their  immediate  neighborhood.  Such  a  process  is  properly 
termed  a  neuritis,  and  from  the  standpoint  of  pathologic  anatomy 
should  alone  be  so  called.  The  term  parenchymatous  neuritis  is  a 
misnomer,  inasmuch  as  the  elements  of  inflammation  as  ordinarily 
understood  are  lacking.  The  lesion  in  this  case  consists  in  a  degenera- 
tion of  the  nerve-fiber  as  such,  irrespective  of  its  sheath  or  its  blood- 
vessels, except  in  an  indirect  way.  This  condition,  which  is  far  more 
common  than  true  neuritis,  has  also  been  known  as  degenerative  neuri- 
tis. Provided  the  pathologic  distinction  between  the  two  varieties 
be  kept  sharply  in  mind,  there  is  no  objection,  on  the  clinical  side,  to 
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continuing  the  use  of  the  term.  It  is  furthermore  to  be  said  that  often- 
times sharp  distinction  between  a  parenchymatous  nerve  degeneration 
and  an  interstitial  process  is  not  to  be  made,  and  that  the  two  are 
frequently  combined.  It  is  clear  that  an  interstitial  process  suffi- 
ciently long  continued  may  lead  to  a  myelin  and  axone  degeneration 
which  in  itself  is  not  to  be  distinguished  from  a  primary  degeneration 
of  the  nerve-liber  itself.  For  practical  purposes,  however,  it  is  im- 
portant to  bear  in  mind  that  there  may  be  distinct  inflammatory 
processes  occurring  in  and  about  nerves,  and  also  that  much  more 
commonly  there  may  be  primary  degenerative  conditions,  either  inde- 
pendent of,  or  associated  in  some  degree  with,  true  inflammations.  A 
sKght  form  of  nerve  degeneration  has  been  described  by  Gombault  in 
which  the  myelin  alone  suffers,  sparing  the  axone.  This,  no  doubt,  is  to 
be  regarded  as  a  difference  in  degree  rather  than  in  kind  of  degeneration. 

The  histologic  alterations  which  constitute  nerve  degeneration, 
whether  or  not  associated  with  inflammation,  are,  essentially,  frag- 
mentation of  the  myehn,  later  destruction  of  the  axone,  with  prolif- 
eration of  the  cells  of  the  connectiAC-tissue  sheaths.  In  any  well- 
marked  variety  of  neuritis,  using  the  word  in  its  broad  sense,  such 
alterations  take  place.  Without  entering  upon  a  discussion  of  dis- 
puted points,  recovery  takes  place  through  a  gradual  restitution  of  the 
axones  and  the  myelin  sheaths,  with  an  accompanying  capacity  of 
transmission  of  nerve  impulses. 

Etiology. — The  causes  of  neuritis  are  manifold.  Traumatism  has 
already  been  considered.  Injuries  to  nerves  naturally  lead  to  secon- 
dary degenerations  below  the  point  of  the  injury,  and  in  certain  cases  an 
apparent  true  inflammation  is  set  up,  even  although  there  is  no  evident 
means  of  invasion  of  pathogenic  bacteria.  It  must  be  conceded,  there- 
fore, that  traumatism,  under  certain  conditions,  is  sufficient  to  place 
the  nerve  in  such  a  state  that  irritative  agents,  otherwise  incapable  of 
producing  inflammation,  may  lead  to  this  result.  If  the  wound  be  an 
open  one,  and  particularl.y  if  it  be  septic,  a  neuritis  may  be  set  up  by 
direct  action  of  infective  agents.  Less  severe  injuries  also,  such  as  the 
results  of  contusions  or  compressions,  may  Hkewise  arouse  a  neuritis, 
using  that  term  in  its  comprehensive  sense.  Dislocations,  tumors,  or 
pressure  from  any  other  cause,  may  lead  to  a  like  result  when  the 
nerve  is  directly  involved.  A  difficult  condition  to  interpret,  but  one 
which  may  at  times  have  the  appearance  of  a  neuritis,  is  that  due 
primarily  to  the  overuse  of  certain  groups  of  muscles,  known  commonly 
as  professional  neurosis. 

Various  chemical  agents  are  capable  of  producing  a  definite  neuritis. 
Of  these,  ether  is  the  best  example.  This  fact  is  also  of  importance  on 
account  of  the  use  of  ether  subcutaneously.  Neuritis  also  frequently 
follows  infectious  diseases,  or  conditions  in  which  infective  agents  are 
present  in  other  portions  of  the  body.  Typhoid  fever,  diphtheria, 
tuberculosis,  syphilis,  and  conditions  arising  during  the  puerperium 
may  all  give  rise  to  nerve  alterations,  usually  of  the  polyneuritic  type. 
Chronic  intoxications  are   a   proKfic  cause  of  a  subsequent  neuritis. 
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Of  these,  alcohol  easily  occupies  first  place,  both  because  of  its  fre- 
quent abuse  and  the  ease  with  which  it  produces  degenerative  and 
inflammator}'  conditions  in  the  peripheral  nerves.  The  metalUc 
poisons,  of  which  lead  is  an  example,  are  apt  to  lead  to  degenerative 
changes  of  the  parenchymatous  type.  Constitutional  diseases,  such 
as  rheumatism,  gout,  diabetes,  leukemia,  arteriosclerotic  conditions, 
the  carcinoma  cachexia,  all  predispose  the  nervous  system  to  an  out- 
break of  neuritis.  In  general,  it  may  with  justice  be  said  that  any 
disorder  which  leads  to  a  depreciation  of  the  vital  forces  of  the  or- 
ganism is  capable  of  producing  nerve  alterations  which  may  be  included 
under  the  general  head  of  neuritis.  The  question  of  bodily  nutrition, 
quite  apart  from  any  distinct,  exciting  cause,  is  always  an  important 
factor  in  the  production  of  a  neuritis.  Granting  a  depraved  condition 
of  nutrition,  the  causes  which  we  have  mentioned  naturally  have  a 
favorable  field  in  which  to  develop.  The  investigations  of  the  past 
few  years  have  shown  conclusively  that  the  former  much-talked-of 
etiologic  factors  of  cold  and  exposure  have  been  very  much  overrated. 
It  is  not  to  be  denied,  however,  that  such  influences  may  so  far  lower 
the  resistance  that  other  factors  may  come  into  play  more  readily  to 
produce  varying  degrees  of  neuritis. 

From  the  clinical  standpoint  the  distinction  between  neuritis  of  a 
single  nerve  and  neuritis  of  several  or  many  nerves  is  important.  The 
latter  condition  is  known  as  polyneuritis,  and  is  usually  due  to  general 
causes  acting  on  the  nervous  system  as  a  whole,  such  as  alcohol,  lead, 
arsenic,  or  the  toxin  of  diphtheria.  Neuritis  of  single  nerves,  on  the 
other  hand,  is  usually  due  to  local  causes,  such  as  have  been  mentioned 
under  the  various  traumatisms. 

Course. — The  course  of  any  given  case  of  neuritis  is  naturally  de- 
pendent upon  many  factors,  and  particularly  upon  its  cause.  If  the 
cause  be  local,  such  as  injury  to  a  nerve,  the  prognosis  is  in  general  good; 
if,  on  the  other  hand,  the  cause  be  due  to  an  underlying  cachexia  which 
cannot  be  relieved,  the  nerve  degeneration  depends  for  its  improve- 
ment upon  the  progress  of  the  causative  affection.  If  the  immediate 
cause  of  the  neuritis, — as,  for  example,  alcohol, — can  be  completely 
removed,  the  outcome  is  usually  favorable  and  progress  toward  re- 
covery often  rapid,  even  after  extreme  degrees  of  paralysis.  A  re- 
duction of  sugar  in  cases  of  diabetes  frequently  tends  to  very  marked 
improvement  of  accompanying  neuromuscular  degenerations. 

Treatment.^There  are  few  conditions  in  which  a  painstaking  in- 
vestigation of  the  entire  body  is  more  necessary  if  the  treatment  is  to 
be  rationally  carried  out.  The  possible  causes  of  neuritis  are,  however, 
so  numerous  and  often  so  subtle  in  their  action  that  a  thorough  search 
is  often  incapable  of  discovering  the  essential  etiologic  factors.  The 
rational  treatment  demands  that  the  cause,  if  it  can  be  found,  be 
removed.  For  example,  if  lead-poisoning  or  alcoholism  or  general 
malnutrition  or  possibly  a  blood  disease  be  the  source  of  the  secondary 
neuritic  symptoms,  it  must  be  treated  primarily.  This  often  results 
in  brilhant  success.     In  those  instances,  and  they  are  naturally  very 
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numerous,  in  which  no  etiologic  factor  can  be  discovered,  the  affection 
must  be  treated  symptomatically,  and  much  may  thereby  be  accom- 
plished. The  general  condition  of  the  patient  should  always  be  regarded. 
He  should  be  given  a  plain  and  absolutely  nutritious  diet,  the  bowels 
kept  freely  open,  and  the  daily  routine  carefully  regulated.  In  the 
early  and  more  acute  stage  quiet,  and  often  absolute  rest,  is  essential. 
Diaphoresis,  the  local  appUcations  of  cold,  or  the  use  of  a  cool  pack, 
and  also  warmth,  are  all  indicated  as  palliative  measures.  If  the  proc- 
ess be  primarily  febrile  and  associated  with  the  development  of  a  true 
inflammatory  condition  of  the  nerves,  every  means  should  be  taken  to 
guard  against  a  spread  of  the  inflammation,  and  precisely  the  same 
rules  as  appHed  to  the  treatment  of  inflammation  in  general  have  appli- 
cation here.  The  situation  is  often  made  decidedly  worse  in  this  type 
of  neuritis  by  use  of  the  affected  nerves  and  muscles.  On  the  other 
hand,  in  those  cases  of  parenchymatous  degeneration  in  which  the 
element  of  pain  and  tenderness  is  lacking,  a  more  vigorous  treatment 
may  be  instituted  from  the  outset,  directed  toward  an  improvement  in 
the  nutrition  of  the  muscles  supphed  by  the  affected  nerves.  If  the 
exact  cause  of  a  neuritis  cannot  be  determined,  it  is  essential  to  intelli- 
gent treatment  that  true  inflammations  should  be  distinguished  from 
primary  degenerative  conditions.  This  may  usually  be  done  by  the 
presence  of  pain  and  tenderness  in  the  former  case,  and  the  existence 
of  early  muscular  atrophy  in  the  latter.  The  pain  and  discomfort  of 
an  acute  neuritis  must  be  met  by  the  pain-stilling  drugs.  Of  these, 
the  most  useful  are  the  coal-tar  products  and  the  sahcylates.  Of 
the  latter,  aspirin  in  lo-grain  doses  three  or  four  times  a  day 
deserves  a  high  place.  If  s>^hilis  be  suspected,  the  usual  recourse 
must  be  taken  to  iodid  of  potash  and  mercury.  The  opium  prepara- 
tions are  frequently  necessitated,  and  in  this,  as  in  other  conditions, 
morphin  subcutaneously  is  usually  the  best  form  of  administration. 
If  the  process  shows  signs  of  chronicity,  morphin  should  naturally  be 
used  with  the  utmost  caution,  and  may,  in  fact,  usually  be  dispensed 
with.  In  the  acute  stages  faradism  should  not  be  used  on  account  of  its 
irritating  properties.  Galvanism,  on  the  other  hand,  may  be  employed 
if  great  care  is  used  not  to  increase  the  current  strength  beyond  4  to  5 
milliamperes,  nor  to  make  or  break  the  current,  and  to  apply  the  posi- 
tive pole  over  the  painful  spot.  In  the  later  stages  of  interstitial 
neuritis,  when  the  inflammation  itself  has  subsided,  and  the  nerve 
degeneration,  with  its  effects,  alone  remains  to  be  treated,  and  in  the 
primary  degenerative  conditions,  a  much  more  active  treatment  should 
be  instituted.  We  have  no  means  of  hastening  the  actual  regeneration 
of  a  nerve,  but  a  \agorous  treatment  of  the  muscular  system  is  de- 
manded to  help  in  a  restoration  of  the  muscular  volume,  to  improve 
the  general  circulation,  and  to  overcome  the  tendency  to  paralytic 
contractures.  The  accompanying  disorders  of  sensibiHty,  except  as 
manifested  by  actual  pain,  cannot  be  directly  treated.  The  means 
used  to  overcome  the  later  effects  of  a  neuritis  are  mechanical,  and 
consist  essentially  in  the  use  of  baths,  massage  with  exercises,  and  the 
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continued  use  of  electricity.  With  the  large  share  of  assistance  which 
nature  gives,  these  means  are  efficacious.  Electricity  should  be  used 
to  excite  muscular  contraction,  care  being  taken  not  to  overtire  the 
muscles  being  treated.  If  the  muscles  respond  to  the  faradic  current, 
this  should  be  used;  if  not,  the  galvanic  current  should  be  employed, 
using  the  pole  for  active  stimulation,  to  which  the  muscles  best  re- 
spond. Massage  in  skilled  hands  is  an  adjuvant  of  very  great  and 
often  underestimated  value.  Massage  in  these  and  in  all  cases  should 
be  given  by  a  skilled  person  who  has  considerable  knowledge  of  anat- 
omy and  who  understands  thoroughly  the  manipulations  of  his  art. 
Passive  movements  should  be  an  important  part  of  the  treatment 
where  the  tendency  to  contracture  exists.  The  treatment  is  often 
tedious,  but  the  ultimate  outcome,  unless  the  neuritis  be  due  to  an 
underlying  incurable  condition,  is  hopeful,  even  after  months  or  years 
of  illness.  Should  secondary  contractures  develop  in  spite  of  all  efforts 
recourse  should  be  had  to  surgery. 

NEURALGIA 

In  our  ignorance  of  its  exact  significance  neuralgia  is  the  term  ap- 
plied to  paroxysmal  pain  occurring  in  nerves  without  a  discoverable 
anatomic  substratum.  It  is,  in  other  words,  a  symptom  rather  than 
an  understood  disease.  The  pain  is  severe,  at  times  unbearable,  and 
is  always  characterized  by  remissions.  The  nerve  affected  is  not 
generally  sensitive  to  pressure,  as  in  neuritis,  but  often  shows  certain 
distinct,  painful  points.  On  the  clinical  side  neuralgia  and  neuritis 
are  no  doubt  at  times  confused.  A  true  neuralgia  is  rare  in  childhood, 
and  is  distinctly  an  affection  of  middle  and  advancing  years.  Men  are 
more  frequently  affected  than  women,  according  to  Bernhardt. 

Etiology. — The  causes  of  neuralgia  are  presumably  numerous,  as 
in  neuritis.  A  so-called  neuropathic  disposition  has  been  blamed 
probably  beyond  its  due.  It  appears  estabhshed  that  exhausting 
diseases  in  general,  through  lowering  resistance  and  interfering  with 
general  nutrition,  frequently  gives  rise  to  neuralgic  pain  as  its  accom- 
paniment or  sequence.  Anemic  conditions,  cachexias  of  various  sorts, 
advancing  years  with  their  arteriosclerotic  accompaniment,  all  con- 
stitute definite  predispositions.  Constipation,  the  toxic  products  in 
the  blood  occurring  in  infectious  disease,  and  the  general  poisons  of  the 
nervous  system,  such  as  lead,  alcohol,  and  arsenic,  are  all  causative. 
Exposure  to  cold  and  overexertion  of  mind  or  body  should  be  regarded 
with  skepticism  as  factors  of  importance.  In  this  connection  it  is 
well  to  recognize  the  existence  of  pain,  which  by  no  possibihty  can  be 
attributed  to  physical  conditions,  and  yet  which  often  simulates  closely 
true  neuralgia.  This  so-called  psychalgia  is  to  be  regarded  as  wholly 
dependent  upon  the  mental  state  of  the  individual,  and  should  be 
treated  accordingly.  A  distinction  between  the  two  conditions  is  often 
extremely  difficult,  and  demands  careful  analysis  on  the  part  of  the 
physician. 

Treatment. — The  same  general  principles  as  already  detailed  in 
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regard  to  the  treatment  of  neuritis  apply  also  to  neuralgia.  The  under- 
lying cause  of  the  pain  must  be  sought  and  rectified.  It  not  infre- 
quently happens  that  the  improvement  of  the  general  condition  of  the 
patient  results  in  a  disappearance  of  localized  neuralgic  pain.  On  the 
other  hand,  it  is  a  frequent  experience  that,  although  the  presumable 
cause  of  pain  is  recognized,  nothing  fundamental  can  be  done  toward 
its  amelioration.  This  appHes  particularly  to  the  cases  coming  on  in 
advancing  years  in  which  arteriosclerosis,  and  its  resultant  disturb- 
ances of  circulation,  are  the  cause  of  the  neuralgia.  As  a  general 
measure,  attention  to  the  bowel  function  is  important.  Large  doses  of 
castor  oil  repeated  for  several  days  or  a  week  often  relieve  the  situation 
in  a  remarkable  manner.  With  due  regard  to  the  bowel  function,  iron 
preparations  are  often  efhcacious  in  relieving  the  situation  by  building 
up  the  general  health.  Of  the  other  drugs,  all  have  at  one  or  another 
time  been  used  which  are  in  any  way  analgesic  in  their  action.  In  those 
forms  of  neuralgia  in  which  a  more  or  less  definite  periodicity  is  ob- 
servable, quinin  often  meets  with  success,  a  somewhat  large  dose  being 
given  shortly  before  the  paroxysm  of  pain.  The  salicylates  are  useful 
here,  as  in  neuritis,  and  morphin  is  a  frequent  ultimate  resort.  There 
is  peculiar  danger  in  giving  morphin  in  these  conditions,  and  the 
morphin  habit  has  many  times  been  established  through  its  careless 
administration  in  cases  of  neuralgia  or  psychalgia.  Pyramidon  is  a 
drug  highly  recommended  by  Oppenheim,  and  Dana  and  others  have 
employed  strychnin  with  success.  A  recent  method  of  treatment, 
followed  especially  by  the  French  and  ItaHans,  is  the  subarachnoid 
injection  of  weak  cocain  solutions.  It  is  not  likely,  however,  that  this 
somewhat  radical  procedure  will  attain  general  recognition.  Elec- 
tricity is  useful,  using  the  anode  over  the  painful  nerve,  and  the  actual 
cautery  as  a  counterirritant  at  times  gives  relief.  A  change  of  cHmate 
may  with  reason  be  prescribed,  and  such  other  general  measures  as 
tend  toward  an  improvement  of  the  physical  condition.  Surgical 
interference  has  grown  in  popularity  during  the  last  few  years.  It  is 
without  doubt  an  altogether  justified  procedure  in  certain  cases,  and 
an  earlier  resort  to  it  might  well  be  undertaken.  The  injection  of  an 
80  per  cent,  alcohol  solution  directly  into  the  nerve-trunk,  suggested 
by  Pitres,  Vaillard,  and  Schloesser,*  has  been  extensively  practised  by 
Patrick  and  others  in  this  country,  particularly  in  cases  of  intractable 
trigeminal  neuralgia,  where  other  methods  have  failed  and  operation 
has  been  contraindicated.  The  procedure  is  somewhat  painful,  but 
certainly  efficacious,  for  a  time  at  least.  It  should  not  be  undertaken 
by  the  inexperienced. 

DISEASES  OF  SPECIAL  NERVES 

BRACHIAL  PLEXUS 

The  importance  of  disease  of  the  brachial  plexus  is  naturally  very 
great,  inasmuch  as  through  it  the  muscles  and  skin  about  the  shoulder 

*  Schloesser:  Muench.  med.  Woch.,  April  30,  1907. 
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and  of  the  arm,  forearm,  and  hand  are  innervated.  Although  the 
plexus  is  anatomically  protected  under  ordinary  circumstances,  it  is 
frequently  the  seat  of  injury  through  direct  violence  or  through  pressure 
exerted  by  dislocation  of  the  humerus.  In  cases  of  complete  plexus 
paralysis  the  lesion  is  usually  caused  by  violent  traumatism,  which 
either  ruptures  the  nerves  in  the  plexus  or,  in  rare  instances,  actually 
tears  the  nerve-roots  constituting  the  plexus  from  the  spinal  cord.  A 
case  comes  to  mind  in  which,  foUomng  a  violent  wrench  of  the  arm  in  a 
coasting  accident,  a  complete  brachial  paralysis  resulted.  The  symp- 
toms of  these  complete  lesions  naturally  involve  both  the  motility  and 
the  sensibility  of  the  entire  arm  and  of  the  region  of  the  shoulder. 

A  less  severe  and  frequent  type  of  brachial  paralysis  is  knowTi  as 
partial  plexus  paralysis,  and  was  originally  described  by  Erb.  In 
this  t>^e  the  deltoid,  biceps,  brachiahs  anticus,  and  supinator  longus 
are  regularly  involved.  The  supinator  brevis  and  the  infraspinatus 
are  often  involved,  and  the  subscapular  seldom.  In  these  cases  the 
lesion  is  presumably  of  the  fifth  and  sixth  cervical  nerve  or  of  the  upper 
trunk  of  the  brachial  plexus.  Traumatism  is  likewise  the  usual  cause 
of  this  paralysis.  It  is  presumable  that  the  so-call  obstetric  paralyses 
are  caused  by  stretching  or  pressure  at  this  part  of  the  plexus  in  the 
process  of  birth. 

The  lower  plexus  type  of  paralysis,  as  described  by  Klumpke, 
involves  the  eighth  cer\acal  and  first  thoracic  nerves,  and,  therefore, 
implicates  the  small  hand  muscles  with  the  flexors  of  the  forearm. 

The  prognosis  of  these  several  forms  of  paralysis  depends  upon 
the  extent  of  the  original  injury.  The  outcome  in  total  plexus  paraly- 
sis, which  usually  means  a  rupture  of  nerves,  is  bad.  That  of  the  upper 
arm  t\'pe,  particularly  in  the  form  of  obstetric  paralysis,  is  usually 
favorable,  and  at  least  always  tends  toward  improvement.  The  same 
is  true  of  the  lower  arm  type.  If  the  lesions  are  due  to  tumor  forma- 
tion, however,  or  to  a  progressively  increasing  cause,  the  prognosis  is 
naturally  modified. 

Treatment. — The  principles  of  treatment  of  injuries  of  the  brachial 
plexus  are  naturally  those  to  which  we  have  already  given  attention. 
If  there  is  evidence  of  a  discontinuity  of  nerves,  surgical  inters-ention 
is  demanded.  In  the  case  referred  to  above,  of  total  brachial  paraly- 
sis of  both  sensation  and  motion,  a  very  considerable  degree  of  im- 
provement has  been  attained  through  the  suturing  of  the  damaged  and 
interrupted  nerves  of  the  plexus.  Apart  from  surgical  measures,  the 
usual  means  of  maintaining  the  tone  of  the  muscles  and  helping  in  the 
restoration  of  the  neuromuscular  system  are  indicated. 

Both  a  neuritis  and  a  neuralgia  of  the  brachial  plexus  may  occur, 
invohang  one  or  several  branches  of  the  plexus.  The  diagnosis  of  a 
neuritis  is  made  on  the  basis  of  pain  on  pressure  over  the  plexus,  dis- 
turbed sensiblhty,  and  altered  motihty,  whereas  the  diagnosis  of  a 
neuralgia  is  in  general  determined  by  the  absence  of  other  signs 
than  pain.  The  general  principles  of  treatment  apply  in  these  con- 
ditions. 
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PARALYSIS  OF  INDIVIDUAL  ARM  NERVES 

The  median,  ulnar,  musculospiral,  and  circumflex  nerves  are  not 
infrequently  the  seat  of  individual  disease.  Of  these,  the  musculo- 
spiral is  most  exposed  to  pressure,  usually  through  faulty  positions  in 
sleep,  and  especially  observed  after  alcohohc  excess.  The  prognosis 
of  this  form  of  so-called  pressure  paralysis  is  in  itself  good,  but  is 
naturally  modified  if  coincident  with  a  general  alcoholic  neuritis.  The 
treatment  is  total  abstention  from  alcohol,  together  with  the  usual 
mechanical  and  supportive  measures.  Injuries  to  these  nerves  are 
frequent  and  should  be  treated  from  the  surgical  standpoint. 

DORSAL  NERVES 

The  most  conspicuous  affection  of  the  dorsal  nerves  is  intercostal 
neuralgia,  due  either  to  a  cause  as  yet  unknown,  as  in  neuralgia  in 
general,  or  to  pressure  through  tumors  in  any  part  of  the  peripheral 
course  of  the  nerve,  or  through  the  antecedent  or  subsequent  disturb- 
ance produced  by  herpes  zoster.  The  occurrence  of  intercostal  neural- 
gia in  connection  with  angina  pectoris  is  also  not  infrequent.  The 
cause  of  intercostal  pain  should  always  be  most  carefully  sought,  and 
its  treatment  based  thereon.  The  special  means  at  our  disposal  have 
already  been  discussed  in  considering  the  general  subject.  Surgical 
means  must  often  be  resorted  to. 

LUMBAR  AND  SACRAL  NERVES 

The  lesions  of  the  lumbar  and  sacral  nerves  and  of  the  plexuses 
are  much  less  common  than  similar  disturbances  of  the  brachial  plexus. 
Disease  of  the  vertebra?,  in  the  form  of  h^^Dertrophic  arthritis,  injuries 
of  various  sorts,  and  tumors  growing  in  the  pelvis  or  in  the  course  of 
the  nerves,  naturally  produces  the  same  results  here  as  elsewhere.  The 
involvement  of  the  branches  of  these  plexuses  in  a  general  alcoholic 
neuritis  is  usual.  From  a  practical  standpoint,  by  all  means  the  most 
important  involvement  of  nerves  of  the  lower  extremities  is  that  of  the 
sciatic  nerve,  owing  to  its  size,  its  wide  area  of  distribution,  and  its 
hability  to  injury  or  inflammation.  The  condition  of  the  sciatic  nerve, 
ordinarily  described  as  sciatica,  is  at  times  due  to  local  pressure  in  the 
pelvis  or  in  the  course  of  the  nerve,  is  often  a  true  neuritis,  and  in 
other  instances  must  be  classified  simply  as  a  neuralgia.  It  may  be 
involved  throughout  its  entire  course,  pain,  discomfort,  and  difficulty 
in  locomotion  being  the  striking  symptoms. 

Treatment. — The  treatment  of  this  condition  often  taxes  the  in- 
genuity and  patience  of  the  physician  to  the  last  degree.  As  in  other 
inflammatory  processes,  if  a  neuritis,  can  be  demonstrated,  absolute 
quiet,  with  complete  rest  of  the  affected  extremity,  is  desirable.  In  the 
later  stages  electrotherapeutics,  massage,  bathing,  and  a  treatment 
directed  toward  the  cause  of  the  disturbance  should  be  instituted. 
Not  infrequently,  as  Goldthwait's  researches  have  shown,  a  stubborn 
sciatic  pain  may  be  relieved  by  immobilization  of  the  lumbosacral 
vertebrae.     If  neuralgia  is  the  predominant  disturbance,  the  treatment 
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must  be  modified  to  combat  the  pain  by  the  general  methods  already 
indicated.  In  intractable  cases  stretching  of  the  nerve  has  been  re- 
sorted to,  after  exposure  by  surgical  means.  The  success  of  this  rather 
radical  procedure,  particularly  in  view  of  our  oftentimes  somewhat 
vague  knowledge  of  the  underlying  pathologic  condition,  does  not 
justify  its  universal  employment. 

COCCYGODYNIA 

Persistent  pain  about  the  coccyx  is  a  distressing  symptom.  An  air- 
cushion  often  gives  reUef.  and  such  drugs  should  be  employed  as  are 
calculated  to  reheve  pain.  Surgical  interference  is,  however,  often 
demanded. 

TUMORS  IN  AND  ABOUT  THE  NERVES 

Tumors  which  not  infrequently  occur  in  the  course  of  nerves,  or 

in  their  immediate  neighborhood,  leading  to  nerve  symptoms,  must  be 

regarded  from  the  surgical  standpoint,  except  in  so  far  as  they  may  be  of 

^  syphiHtic  character.     If  such  a  suspicion  be  aroused,  a  vigorous  anti- 

s>"philitic  treatment  is  indicated. 


THE  SURGICAL  TREATMENT  OF  DISEASES  OF  THE  SPINAL 

CORD 

By  John  Homans,  M.D. 

INTRODUCTION 

The  modern  surgical  treatment  of  diseases  of  the  spinal  cord  re- 
ceived its  incentive  during  the  last  part  of  the  last  century  from  English 
and  German  neurologists.  The  fact  that  tumors  of  the  cord  were  not 
merely  a  pathologic  curiosity  was  demonstrated  by  Horsley  in  1886 
by  a  brilliant  operation  upon  an  intradural  growth,  and  since  then  the 
curabiHty,  by  surgical  measures,  of  a  number  of  pathologic  conditions 
involving  the  cord  has  become  increasingly  evident. 

Unfortunately,  technical  failures  have  marked  our  progress  in  this 
direction.  The  recent  brilHant  advances  in  cerebral  surgery — ad- 
vances brought  about  through  painstaking,  long-continued  efforts  by 
a  few  men  specially  trained  in  this  branch  of  surgery;  advances  which 
have  only  been  possible  through  a  combination  of  improved  surgical 
technic  with  the  ever-increasing  knowledge  of  the  physiologist,  anato- 
mist, and  neurologist — are  only  beginning  to  be  paralleled  in  this 
almost  equally  important  field.  The  many  failures  of  operative  inter- 
ference with  tumors  and  injury  of  the  cord  may  be  attributed,  on  the 
one  hand,  to  efforts  to  cure  the  far-advanced  cases,  which,  in  any  un- 
tried field,  are  the  only  ones  available,  and,  on  the  other,  to  technical 
errors  on  the  part  of  the  surgeon,  involving  lethal  sepsis  and  injury  to 
the  dehcate  cord  and  its  roots.  At  the  present  time  these  failures  are 
becoming  fewer,  though  it  must  be  acknowledged  that  the  treatment 
of  vertebral  injury,  in  so  far  as  it  involves  the  cord,  has  failed  to  keep 
pace  with  other  branches  of  general  or  neurologic  surgery. 

The  same  may  be  said  to  be  true  of  spina  bifida,  one  of  the  com- 
monest and  most  distressing  of  the  congenital  malformations.  As 
Gushing  has  pointed  out,  our  failure  to  advance  the  treatment  of 
spina  bifida,  and  of  its  partner,  hydrocephalus,  is  due  to  a  lack  of 
knowledge  of  the  etiology  of  the  conditions  involved  in  the  disturbances 
of  the  circulation  of  the  cerebrospinal  fluid.  The  treatment  of  this 
condition  is,  therefore,  limited  to  the  mere  closure  of  the  spinal  defect. 
It  is  frequently  ineffective  because  it  fails  to  get  at  the  fundamental 
difficulty,  which  is  presumably  associated  with  the  overproduction,  or 
failure  of  proper  disposal,  of  the  cerebrospinal  fluid  itself. 

Again,  in  infections  of  the  vertebral  canal,  whether  tubercular  or 
not,  there  are  undoubted  possibilities  of  surgical  treatment  still  com- 
paratively untried.     Localized  serous  meningitis,  though  its  origin  is 

still  obscure,  offers  brilliant  opportunities  for  treatment,  and  is  one  of 
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the  most  curable  of  intraspinal  lesions.  Recently  Gushing  has  pointed 
to  the  advisabihty  of  draining  the  lateral  ventricles  in  the  obstructive 
hydrocephalus  of  tuberculous  as  well  as  meningococcus  meningitis, 
and  though  this  carries  us  into  the  domain  of  cerebral  surgery,  it  must 
be  considered  in  the  treatment  of  spinal  cord  disease. 

finally,  a  class  of  cases  which  has  hitherto  come  within  the  do- 
main of  orthopedic  surgery,  the  spastic  conditions  due  to  high  inter- 
ference with  the  upper  motor  neurones,  as  in  Little's  disease,  has  been 
attacked  by  intraspinal  division  of  the  posterior  nerve-roots.  The 
division  of  a  number  of  nerve-roots  corresponding  to  the  segmental 
chstribution  of  the  motor  and  sensory  nerves  supplying  the  spastic 
muscle  groups  has  a  sound  physiologic  basis,  though  it  does  not  appear 
at  the  present  time  that  it  is  more  than  a  valuable  adjunct  to  or- 
thopedic measures,  so  important  in  the  amelioration  of  these  condi- 
tions. Indeed,  Alhson  and  Schwab,  in  a  recent  paper,  propose  to 
treat  these  same  paralyses  by  alcohoHzation  of  the  nerve-supply  of 
the  spastic  muscles,  combined  with  the  appropriate  tendon  transplanta- 
tions and  muscle  education. 

But  division  of  the  posterior  nerve-roots  has  another  possible  source 
of  usefulness.  It  has  been  more  or  less  successful  in  reheving  in- 
tractable pains  due  to  peripheral  nerve  disease,  a  form  of  treatment 
parallel  to  the  extirpation  of  the  Gasserian  ganghon  or  division  of  its 
sensory  root  in  trifacial  neuralgia,  and  it  has  been  shown  to  have  a 
pronounced  curative  influence  upon  the  gastric  crises  of  tabes. 

The  surgical  treatment  of  diseases  of  the  spinal  cord  will  be  con- 
sidered under  the  following  heads:  (i)  Tumors  of  the  spine  and  spinal 
cord;  (2)  injury  to  the  spine  and  spinal  cord;  (3)  spina  bifida;  (4) 
chvision  of  the  posterior  nerve-roots  for  spastic  paralysis  and  periph- 
eral nerve  pain;  (5)  meningitis;  (6)  tuberculosis  and  osteomyelitis 
of  the  spine  (in  so  far  as  they  involve  the  cord) . 

TUMORS  OF  THE  SPINE  AND  SPINAL  CORD 

All  such  tumors  may,  and  many  necessarily  do,  cause  pressure  upon 
the  spinal  cord.  In  a  general  way  they  can  be  separated  into  two 
principal  classes — those  growing  outside  the  dura,  and  those  growing 
within  it.  This  classification  is  important  because  tumors  of  the 
vertebrae  are  for  the  most  part  mahgnant,  and  therefore  incurable. 
Their  maHgnancy  is  dependent  on  the  fact  that  they  are  usually  metas- 
tatic carcinomas  and  sarcomas.  On  the  other  hand,  intradural  tu- 
mors, though  perhaps  a  little  less  numerous  than  extradural  (at  least  in 
the  present  literature),  are  about  as  frequently  non-mahgnant  as  the 
latter  are  malignant.  The  treatment  of  the  former  is,  therefore, 
attack,  vigorous  and  early;  of  the  latter,  palliation  directed  to  the 
relief  of  suffering. 

A  chapter  on  treatment  cannot  include  the  details  of  the  more 
fascinating  side  of  this  subject,  the  differential  diagnosis,  and  especially 
the  segmental  localization  of  spinal  tumors.  More  or  less  of  this 
matter  must  necessarily  come  out  in  a  discussion  of  the  operative 
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treatment  of  the  curable  class  of  tumors,  but  at  present  it  is  a  subject 
to  be  treated  by  the  neurologist. 

With  regard  to  diagnosis,  however,  certain  fundamental  facts 
must  be  stated,  for  any  lesion  causing  pressure  on  the  cord  sets  up  a 
more  or  less  definite  chain  of  symptoms.  The  production  of  these 
manifestations  depends  on  the  fact  that  any  one  point  or  segment  in 
the  cord  is  in  communication  by  a  sensory  and  motor  root  with  a  cor- 
responding segment  of  the  body,  while  through  it  run  tracts  of  motor 
and  sensory  fibers  to  points  above  and  below.  In  a  general  way,  the 
order  in  which  these  symptoms  appear  is  as  follows:  pain,  motor 
paralysis,  sensory  paralysis.  A  tumor,  then,  which  presses  on  a  cer- 
tain segment  of  the  cord  first  causes  a  disturbance  of  sensation  in  the 
peripheral  area  suppHed  by  that  segment, — a  so-called  "root  pain," — 
and  as  the  sensory  roots  run  upward  in  the  canal  for  a  considerable  dis- 
tance before  entering  the  cord,  it  is  important  to  remember  that, 
according  to  Bruns'  law,  the  root  pains  indicate  pressure  on  a  segment 
of  cord  rather  than  on  the  roots  themselves.  As  the  pressure  increases, 
sooner  or  later  motor  symptoms  appear — either  the  motor  nerve-cells 
at  the  level  of  the  lesion  are  put  out  of  commission,  causing  local  weak- 
ness and  atrophy,  or  the  through  motor  paths  are  interrupted,  causing 
spasticity  below  it.  Finally,  the  sensory  tracts  are  blocked,  and  with 
this  condition  loss  of  sensation  and  ataxia  below  the  level  of  the  lesion 
become  evident. 

Extradural  Tumors. — The  first  or  extradural  division  of  the  spinal 
tumors — those  growing  in  or  about  the  vertebrae — include  carcinoma, 
nearly  always  metastatic;  sarcoma,  often  metastatic,  but  occasionally 
growing  from  the  periosteum  or  dura — the  two  constituting  by  far  the 
largest  number  of  vertebral  growths;  and  less  commonly  a  number  of 
other  tumors:  osteoma,  multiple  myeloma  of  the  bodies,  exostosis, 
enchondroma,  lipoma  (in  children),  teratoma  of  the  sacral  region,  and 
the  various  parasitic  cysts.  Pachymeningitis  of  tuberculous  or 
syphihtic  origin  may  perhaps  be  included  in  this  category. 

In  a  general  way  these  extradural  growths  cause  bilateral  pressure 
symptoms  in  contradistinction  to  the  early  unilateral  signs  of  intra- 
dural tumors.  The  common  malignant  growths  are  rapid  in  develop- 
ment, extremely  painful  from  early  root  involvement,  and  are  usually 
associated  with  local  tenderness  or  deformity,  while  the  rarer  non- 
maUgnant  variety  run  a  course  very  similar  to  that  of  intradural 
tumors. 

Treatment. — For  mahgnant  tumors  a  radical  cure  is  hopeless,  if 
only  on  account  of  the  parent  growth.  If  an  operation  is  undertaken 
with  the  idea  of  extirpation,  and  the  tumor  is  found  to  be  inoperable, 
division  of  the  cord  above  the  growth,  or  at  least  section  of  the  nerve- 
roots  involved,  may  be  a  proper  and  humane  undertaking. 

Special  attention  should  be  given  to  the  bladder,  rectum,  and 
trophic  disturbances.  If  there  is  bladder  paralysis,  constant  cathe- 
terization or  drainage  must  necessarily  be  instituted.  Just  as  in 
total  transverse  division  of  the  cord  in  fracture-dislocations  the  bladder 
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may  be  most  conveniently  drained  by  a  tight-fitting  suprapubic  tube- 
Some  surgeons  prefer,  in  cases  of  incontinence  of  urine,  to  allow  the 
urine  to  dribble,  and  to  devise  some  means  of  keeping  it  from  con- 
stantly soiling  the  patient.  It  seems  to  the  writer  that  the  cleaner 
method  of  drainage  by  a  suprapubic  tube  is  preferable.  The  operation 
can  be  performed  in  cases  of  complete  sensory  paralysis  without  an 
anesthetic,  while  the  after-care  is  pleasanter  for  both  patient  and 
attendants.  It  is  rarely  possible  by  any  means  to  prevent  infection  of 
the  urinary  tract  for  many  years,  though  the  long-continued  use  of  the 
glass  catheter  in  the  female  has  given  excellent  results.  Bedsores 
must  be  avoided,  if  possible,  by  a  water-  or  air-bed  and  vigilant  nurs- 
ing, especially  the  latter.  The  bowels  must  be  moved  regularly  by 
cathartics  and  enemas.  If  operation  has  not  reheved  the  root  pains,, 
morphin  is  frequently  necessary. 

The  rarer  non-malignant  tumors  of  the  bone  or  periosteum  are  to  be 
treated  by  laminectomy  and  excision.  The  technic  of  operation  will 
be  described  under  the  head  of  the  intradural  growths  with  which  such 
tumors  are  most  likely  to  be  confused. 

Intradural  Tumors. — These  may  again  be  divided  into  extra- 
medullary  and  intramedullary  varieties — the  former  the  more  frequent 
and  by  far  the  more  important  from  the  standpoint  of  treatment,  for 
they  are  the  least  malignant.  It  is  these  tumors  which  present  to  us 
at  one  time  the  text-book  classic  symptoms,  and  at  another  the  most 
puzzling  variations. 

Extramedullary  tumors,*  in  all  probabiHty,  are  usually  endothe- 
liomas, rather  than  sarcomas,  though  they  have  usually  been  described 
as  sarcoma,  fibrosarcoma,  myxosarcoma,  etc.,  and  fibromas  have 
occasionally  been  found.  Their  course  is  slow — lasting  often  over 
many  years.  The  chronic  onset  of  the  symptoms  often  leads  to  a  diag- 
nosis of  neuralgia  or  rheumatism.  Root  pains,  at  first  unilateral,  later 
bilateral,  may  precede  the  other  symptoms  by  years.  They  are  de- 
scribed as  sharp  and  "tearing"  in  character,  not  related  to  the  ana- 
tomic course  of  the  sensory  nerves,  and  not  accompanied  by  tenderness 
along  them.  They  may  be  increased  by  a  sudden  movement,  such  as 
coughing  or  stooping.  Corresponding  in  level  to  these  pains  there  is 
almost  always  found  a  zone  of  h}-peresthesia  or  paresthesia,  which 
persists  whether  or  not  in  the  later  stages  the  pain  disappears.  Then, 
following  upon  the  symptoms  arising  at  the  level  of  the  lesion,  come  the 
symptoms  due  to  interruption  of  the  long  cord  tracts.  As  the  tumor 
generally  grows  behind  the  cord,  the  posterior  and  lateral  columns 
will  usually  show  earliest  the  effects  of  pressure.  A  number  of  tracts, 
both  sensory  and  motor,  must  necessarily  be  affected.  Pressure  upon 
the  posterior  columns  will  produce  ataxia  below  the  lesion  by  inter- 
rupting the  return  of  sensation  necessary  to  the  maintenance  of  mus- 
cular balance.  Pressure  upon  the  motor  tracts  will  produce  spasticity. 
The  two  are  apt  to  be  combined.     IMoreover,  there  are  frequently 

*  The  circumscribed  cysts  of  the  arachnoid,  which  will  be  considered  in  another  part 
of  the  section,  can  hardly  be  distinguished  by  their  symptoms  from  tumor. 


Fig-  45- — Intradural  tumor  of  the  cervical  meninges.  Semischematic  view.  From 
a  sketch  at  the  time  of  operation  of  the  position  of  the  growth  in  relation  to  the  inclos- 
ing vertebrae  (Harvey  Gushing) . 
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found,  at  some  distance  below  the  level  of  pressure,  regions  of  painful 
reflex  spasm  not  to  be  confused  with  the  root  pains  above.  While  a 
feehng  of  "numbness"  is  a  common  symptom,  tactile  sensation  is 
rarely  completely  lost  below  the  tumor,  except  in  the  most  advanced 
cases.  Sensory  paralysis  usually  advances  from  below  up;  motor, 
from  above  down.  A  common  symptom  with  these  tumors  is  the 
Brown-Sequard  type  of  paralysis,  due  to  the  lateral  position  of  the 
growth.  The  steadily  progressive  character  of  the  symptoms,  without 
a  tendency  to  an  upward  spread,  is  characteristic. 

Without  going  deeply  into  the  possibilities  of  error  and  confusion  in 
making  a  diagnosis,  it  is  evident  that  the  character  and  localization  of 
the  pain,  in  association  with  the  other  sensory  symptoms  (especially 
hyperesthesia)  at  the  upper  level  of  the  growth,  are  the  essential  signs 
distinguishing  a  tumor  of  the  cord  from  other  pathologic  conditions, 
such  as  syphiHs  or  transverse  myehtis.  These  same  signs  are  chiefly 
important  in  the  segmental  locaHzation  or  "niveau"  diagnosis.  If, 
with  these  symptoms,  the  motor  signs  or  local  spinal  tenderness  agree, 
well  and  good.     If  not,  the  latter  are  of  secondary  importance. 

The  indications  for  operation  are  well  stated  by  Bruns,  to  this 
effect:  that  when  the  initial  root  symptoms  begin  to  become  bilateral, 
and  symptoms  of  long  tract  interference  (Leitungsunterbrechung) 
begin,  then  is  the  time  to  make  the  diagnosis  and  to  operate.  More 
general  indications  are  like  those  of  most  surgical  diseases.  The  very 
young  bear  operation  badly;  the  old  are  less  apt  to  regain  lost  powers. 
A  patient  completely  paralyzed  for  years  below  the  level  of  the  lesion, 
especially  with  bedsores  on  the  back,  is  a  poor  subject.  Operations 
without  much  hope  of  reHef  bring  discredit  to  a  procedure  requiring, 
at  the  best,  a  high  degree  of  skill.  It  must  be  remembered,  however, 
that  a  case  of  very  long  standing,  with  a  badly  flattened  cord,  may  make 
a  remarkable  recovery. 

Treatment. — Operation  alone  is  curative.  In  planning  an  operation 
the  object  to  be  attained  is  to  find  the  tumor  and  remove  it  with  as 
little  damage  as  possible.  This  means  accurate  locaUzation  and  per- 
fect technic.  There  are  two  sources  of  error  in  attaining  the  first  of 
these  requisites.  One  is  the  fact  that  the  nerve-roots  run  upward 
inside  the  canal  for  a  considerable  distance  before  entering  the  segment 
from  which  their  symptoms  arise.  The  corresponding  segment  in  the 
cervical  region  will  be  one  vertebra  higher  than  the  level  of  the  highest 
sensory  nerve  involved;  in  the  upper  dorsal,  two  higher;  in  the  lower 
dorsal,  three  higher.  All  the  lumbar  nerves  must  reach  the  level  of  at 
least  the  twelfth  dorsal  vertebra  before  entering  the  cord,  while  the 
sacral  nerves  enter  the  conus  at  about  the  first  lumbar  vertebra. 
Laminectomy  must,  therefore,  be  performed  at  a  higher  level  than  the 
point  of  emergence  of  the  root  would  indicate. 

The  second,  again,  will  lead  the  surgeon  to  enter  the  canal  at  too 
low  a  level.  It  has  been  found  that  the  upper  border  of  lost  sensation 
alone  does  not  indicate  the  highest  segment  involved.  As  each  skin 
segment  is  suppHed  from  at  least  three  spinal  segments  (Sherrington), 
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there  is  nearly  certain  to  be  a  partially  anesthetic,  paresthetic,  or  most 
often  hyperesthetic  zone  above  it.  This  zone  of  hyperesthesia  or 
paresthesia,  commonly  found  above  the  anesthetic  or  relatively  anes- 
thetic level,  indicates  the  highest  segment  compressed,  and  the  tumor 
may  even  impinge  on  the  segment  above  this.  It  usually  corresponds 
to  the  highest  root  pain,  but  may  be  even  higher.  Suppose  sensation  is 
lost  in  the  area  supplied  by  the  fifth  dorsal  nerve-roots :  the  tumor  will 
be  at  least  as  high  as  the  fourth  and  possibly  the  third  dorsal  segment. 
To  disclose  the  tumor  the  operator  must  go  up  two  vertebrae  higher 


Fig.  46. — Diagram  showing  sensory  supply  of  the  spinal  cord  segments  (Seiffer). 

than  the  fourth  root  to  reach  the  corresponding  segment — that  is, 
remove  the  laminae  of  the  first,  second,  and  third  dorsal  vertebras. 

The  distribution  of  the  spinal  cord  segments  is  shown  in  the  ac- 
companying diagram  (Fig.  46).  The  upper  cervical  nerves,  through 
the  fourth,  supply  the  neck  and  upper  part  of  the  chest.  The  fifth, 
sixth,  seventh,  and  eighth  cervical  and  first  dorsal  supply  the  arms. 
The  skin  areas  upon  the  chest  and  back  corresponding  to  the  fourth 
cervical  and  second  dorsal  segments  are,  therefore,  contiguous.  The 
nipples  are  in  the  distribution  of  the  fourth  and  fifth  dorsal  nerves, 
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while  the  region  of  the  umbiHcus  is  supplied  by  the  tenth.  The  lower 
limit  of  the  twelfth  dorsal  segment  is  the  pubis  in  front  and  the  upper 
part  of  the  sacrum  behind.  The  lumbar  nerves  supply  the  front,  and 
the  sacral  the  back  of  the  legs,  while  the  anal  region  is,  segmentally, 
the  lowest  of  all. 

Unless  a  surgeon  has  had  considerable  experience  in  locaUzing  cord 
lesions,  he  should  be  guided  here  by  the  neurologist.  His  technic, 
however,  ought  to  be  his  own.  In  no  part  of  the  body  is  absolute 
asepsis  more  imperative.  The  skin  may  have  a  twenty-four-hour 
preparation  or  not,  according  to  the  surgeon's  habit,  but  bedsores 
should  be  cleaned  immediately  before  operation  with  crude  carbolic 
and  covered  with  a  sterile  dressing.  Urotropin,  lo  to  15  grains,  ought 
always  to  be  given  immediately  before  ether  is  started,  and  continued, 
by  mouth  or  by  rectum,  in  the  early  convalescence. 

The  patient's  position  is  a  matter  of  importance.  Some  surgeons 
use  a  Sims  position,  in  which  they  get  good  posterior  bowing  of  the 
spine  without  interference  with  respiration.  Others  operate  with  the 
patient  prone,  and  raise  the  center  of  the  table  or  place  a  pad  under 
the  abdomen.  For  cervical  and  high  dorsal  operations  the  shoulders 
should  be  supported  and  the  head  dropped  forward  upon  a  rest.  In 
all  cases  the  head  must  be  at  a  low^r  level  than  the  site  of  operation,  to 
prevent  the  escape  of  an  excessive  amount  of  cerebrospinal  fluid. 

The  incision  *  down  to  the  muscular  layers  should  be  long  enough 
to  expose  freely  at  least  three  spines.  It  should  be  median,  or  may  be 
slightly  curved  to  one  side  to  form  a  flap.  The  incision  is  then  carried, 
as  a  series  of  figures-of-eight,  along  the  spines,  hugging  them  closely 
and  taking  the  median  Kne  between  them.  If  possible,  the  periosteum 
is  scraped  off  with  the  muscle  at  each  side,  not  so  much  to  allow  subse- 
quent regeneration  as  to  avoid  hemorrhage.  Gauze  is  packed  into  the 
wound  on  one  side,  while  the  dissection  is  carried  down  on  the  other. 
In  the  same  way  the  laminae  are  laid  bare.  Then  the  sides  of  the  deep 
wound  are  covered  with  layers  of  gauze  and  held  open  with  retractors. 

At  this  point  the  spines  are  cut  away  flush  with  the  laminae,  with 
heavy  bone  forceps.  The  next  important  step — the  opening  of  the 
canal — may  be  done  in  a  variety  of  ways,  it  being  generally  agreed, 
however,  that  gradual  rongeuring  away  of  the  bone  is  preferable  to  the 
use  of  saws  or  heavy  bone  forceps.  Entrance  is  first  made  by  a  burr 
drill  or  small  trephine  placed  over  the  center  of  each  arch,  after  which 
the  rest  of  the  bone  can  easily  be  nibbled  away  with  rongeurs. 

When  all  bleeding  from  the  bone  has  been  stopped,  the  canal  may 
be  explored  for  an  extradural  tumor,  and  if  such  a  tumor  is  present,  it 
should  be  dissected  or  chiseled  away,,  as  the  case  may  be.  Before 
opening  the  dura  the  thick  layer  of  fat  which  invests  it  behind  must  be 

*  Operations  intended  to  bring  the  incisions  of  the  different  layers  into  different  planes, 
so  that  there  shall  not  be  a  direct  track  from  the  skin  inward,  are  hardly  necessary  on  the 
score  of  asepsis.  The  osteoplastic  operations  of  Urban  and  Bickham  are  to  be  condemned. 
They  cause  more  hemorrhage,  and  have  no  advantage  over  the  method  here  described, 
and  are  awkward  if  the  exploration  has  to  be  made  more  extensive.  It  has  never  been 
shown  that  removal  of  the  spines  and  laminae  is  of  any  disadvantage  to  the  patient. 
VOL.  Ill— 53 
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scraped  away  from  the  median  line  to  each  side  to  give  the  freest  sort  of 
approach,  more  especially  as  it  is  important  here,  as  in  intracranial 
surgery,  not  to  injure  the  delicate  pia  beneath  by  reckless  incision  of 
the  outer  covering.  By  picking  up  the  dura  in  the  median  hne  with  a 
fine  hook  or  needle,  incising  it  with  a  sharp  knife,  and  enlarging  the 
incision  up  and  down  upon  a  director,  the  dehcate  transparent  pial 
spaces  are  left  intact.  Thus  far  the  operation  has  not  advanced  beyond 
the  exploratory  stage,  where  it  may  be  stopped,  and  by  many  is 
stopped,  even  if  the  tumor  is  in  sight. 

The  necessity  of  a  two-stage  operation  depends  upon  two  different 
factors.  The  low  condition  of  the  patient  may  render  it  advisable, 
though  skill  in  the  avoidance  of  hemorrhage  will  generally  bring  a 
patient  to  this  stage  in  sufficiently  good  condition.  The  second  ele- 
ment is  the  relation  of  the  tumor,  if  present,  to  the  cord  and  dura.  An 
extramedullary  tumor  grows  from  and  in  the  pia,  and  may  be  so  em- 
bedded as  to  make  its  excision  without  damage  to  the  cord  a  difficult 
matter.  The  pia  may  be  incised  over  it  at  this  time,  and,  with  or 
A\-ithout  closing  the  dura,  the  tumor  may  be  left  to  become  extruded 
from  its  bed  (Elsberg  reports  such  a  case).  Moreover,  if  the  appear- 
ance of  the  cord  indicates  the  presence  of  a  long  central  ghoma,  or- 
dinarily considered  inoperable,  not  only  the  dura  but  the  cord  itself 
may  be  spht  longitudinally  in  the  median  line, — a  sort  of  decompression 
described  and  carried  out  by  Gushing, — in  which  case  the  tumor  may 
again  be  extruded. 

If  the  operation  is  to  be  continued,  the  dura  is  held  open  by  silk 
threads  placed  on  each  side.  The  tumor  of  the  pia  usually  Hes  pos- 
teriorly, to  one  side  of  the  median  hne,  encapsulated,  accessible,  but 
involved  in  several  posterior  nerve-roots.  At  least  two  of  tnese  may 
be  freely  divided,  if  necessary,  according  to  the  findings  of  Sherrington, 
without  subsequent  disturbance  of  sensation.  The  vessels  supplying 
the  tumor  can  be  tied  oft'  with  fine  stitches  of  silk  or  catgut  and  the 
tumor  shelled  out.  If  the  growth  lies  in  front,  the  same  procedure 
may  be  carried  out,  though  with  greater  difficulty,  after  gently  re- 
tracting the  cord  to  one  side.  The  cord  itself  should  never  be  touched 
with  gauze,  though  it  may  be  gently  pushed  aside  with  blunt  instru- 
ments. The  removal  of  blood  should  be  accompHshed  by  irrigation 
with  warm  sahne  solution,  or  clots  may  be  gently  removed  with  bits  of 
moistened  absorbent  cotton. 

If  a  tumor  is  not  immediately  discoverable,  the  canal  may  be  ex- 
plored upward  and  downward  with  a  fine  bougie  or  catheter.  Even  if 
nothing  is  felt  in  this  way,  it  is  always  safe  to  remove  the  posterior 
arches  of  one  or  more  laminae  above  the  wound,  on  the  principle  that 
an  error  in  localization  is  almost  constantly  in  the  direction  of  placing 
the  growth  too  low. 

The  accurate,  firm  closure  of  the  wound  after  such  an  operation  is 
an  important  matter.  No  drainage  should  be  used.  The  dura  is 
closed  as  completely  as  possible  with  fine  silk  or  catgut.  The  muscles 
are  united  in  layers  with  any  strong  suture  materials,  as  silk  or  silver 
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wire.  The  approximation  of  the  skin  must  be  perfect.  The  wound 
may  then  be  protected  by  gauze  and  collodion,  or  silver-foil,  and  a 
large  soft  gauze  dressing  apphed.  In  case  the  operation  is  to  be  carried 
out  in  two  stages,  the  incision  should  be  closed  with  the  same  care,  since 
it  is  vitally  important  that  the  wound  should  remain  free  from  sepsis. 
The  second  stage  should  then  be  performed  four  to  seven  days  later. 

Whether  or  not  the  back  is  immobilized  is  not  important.  As  the 
operation  has  not  weakened  the  spine,  a  strong  support  is  imnecessary, 
but  the  same  minute  care  as  in  the  inoperable  cases  should  be  used  in  the 
protection  of  the  patient  from  bedsores.  Indeed,  the  after-treatment 
is  exceedingly  trying.  Following  operation  the  patient  may  have  an 
access  of  root  pain  and  of  the  paralysis  and  painful  contractions  below 
the  level  of  the  wound.  Morphin  is  required  freely  at  first.  Improve- 
ment may  begin  in  a  few  weeks  and  extend  over  a  year  or  more.  The 
use  of  the  hitherto  paralyzed  muscles  is  slow  and  painful,  though  it 
may  be  assisted  after  a  while  by  massage  and  electricity.  The  return 
of  motion  and  sensation  is  in  the  inverse  direction  to  their  onset;  that 
is,  sensation  returns  from  above  down,  and  usually  advances  more 
rapidly  than  motion. 

The  treatment  of  intramedullary  tumors  has  been  left  to  the  last. 
The  only  procedure  which  can  be  of  any  beneht  was  suggested  in  the 
description  of  the  operation  for  extrameduUary  growth — that  is,  a 
sort  of  decompression,  which,  if  applied  early,  might  allow  cystic 
degeneration  to  occur  without  hopeless  damage  to  the  cord.  Such 
tumors  are  usually  ghomas,  growing  in  the  region  of  the  central  canal 
or  in  the  anterior  part  of  the  cord.  They  differ  in  their  symptoma- 
tology from  extrameduUary  growths  in  showing  a  tendency  to  extend 
upward,  in  a  relative  absence  of  root  pains,  in  presenting  the  picture  of 
a  syringomyelia — that  is,  early  dissociation  anesthesia  (loss  of  sense 
of  temperature  and  pain,  with  retention  of  tactile  sensation),  and  when 
they  involve  the  anterior  horns,  in  muscle  atrophy. 

INJURY  TO  THE  SPINE  AND  SPINAL  CORD 

Roughly  speaking,  two-thirds  of  the  injuries  to  the  vertebral 
column  are  accompanied  by  lesions  of  the  spinal  cord.  Of  this  number, 
the  greater  part  are  the  so-called  fracture-dislocations.  Fractures 
pure  and  simple  probably  supply  most  of  the  remaining  part  of  the 
two-thirds,  and  pure  dislocations  a  still  smaller  proportion.  In  addi- 
tion, certain  forms  of  trauma  may  affect  the  cord  without  obvious 
injury  to  bone — the  so-called  distortions. 

Of  these  various  forms  of  injury,  the  fracture-dislocation  has  been 
the  most  thoroughly  studied  and  discussed,  for  it  offers  the  greatest 
difiiculties  in  treatment,  and,  above  all,  it  does  the  greatest  amount  of 
damage  to  the  cord.  Fracture  without  dislocation  may  or  may  not 
present  so  difficult  a  problem.  It  usually  causes  considerably  less 
injury  to  the  cord.  Dislocation,  which  as  a  distinct  lesion  is  probably 
never  found  except  in  the  cervical  region,  does  not  necessarily  damage 
the  cord  at  all.     Distortion  of  necessity  occurs  in  the  most  flexible 
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portions  of  the  spine,  especially  the  neck,  and  here  disturbances  in  the 
cord  are  usually  caused  by  hemorrhage. 

This  classification  is  practically  the  classic  one  of  Kocher,  given  in 
the  reverse  order.  In  taking  up  the  separate  varieties  of  injury,  the 
usual  arrangement,  leaving  out  Kocher's  refinements  of  the  fracture- 
dislocation,  will  be  adhered  to.  Accordingly,  distortions,  isolated 
fractures  of  arches  and  spines,  dislocations,  and  isolated  fractures  of 
the  vertebral  bodies  will  be  classed  as  partial  injuries;  fracture-dis- 
location, as  complete. 

Distortions  affect  most  commonly  the  cervical  spine.  They  are 
brought  about  by  violent  overfiexion  due  to  blows  or  falls,  and,  as  was 
pointed  out  by  Thorburn  in  1887,  the  region  of  the  fifth,  sixth,  and 
seventh  cervical  vertebrae  is  the  favorite  seat.  There  is  usually  hem- 
orrhage within  or  about  the  cord  itself — hematomyeUa  or  hemato- 
rachis.  The  latter  probably  never  occurs  without  the  former,  and  as 
it  is  not  of  itself  harmful,  is  therefore  unimportant.  The  symptoms 
of  hematomyelia  are  peculiar  and  easily  identified.  They  may  appear 
at  once  or  in  the  course  of  hours  or  days.  Muscular  weakness  of  the 
flaccid  type  at  the  level  of  the  injury,  accompanied  by  loss  of  pain  and 
temperature  sense,  with  retained  tactile  sensation  below  the  level,  is  the 
classic  picture.  This  is  brought  about  by  hemorrhage  into  the  central 
portion  and  anterior  gray  matter  of  the  cord,  and  as  the  hemorrhage 
tends  to  spread  up  and  down,  a  number  of  segments  may  be  involved. 
The  distribution  of  the  lower  four  cervical  and  upper  dorsal  nerves 
is  the  region  principally  affected.  The  ciliospinal  center  is  almost 
certainly  paralyzed,  causing  myosis. 

Treatment. — It  is  first  necessary  to  determine  whether  there  is 
present  dislocation  or  fracture.  The  attitude  of  the  head  in  disloca- 
tion is  characteristic,  while  fracture  may  be  distinguished  by  deformity 
of  the  spines  and  by  the  Rontgen  ray.  The  patient  is  to  be  safe- 
guarded from  further  injury  by  immobihzation  of  the  neck  and  head 
by  sand-bags  or  even  plaster,  and  as  spontaneous  recovery  is  the  rule 
in  this  condition,  no  operation  is  ordinarily  necessary.  If,  however, 
the  continually  progressive  character  of  the  symptoms  suggests  danger 
to  the  respiratory  center  or  permanent  damage  to  the  cord,  laminec- 
tomy and  the  relief  of  pressure  by  opening  the  dura,  or  even  sphtting 
the  cord  posteriorly,  might  be  considered.  Generally  speaking, 
operations  for  this  condition  do  more  harm  than  good. 

Isolated  fractures  of  the  arches  and  spines,  though  uncommon,  are 
almost  always  due  to  direct  violence,  such  as  a  blow  from  a  heavy  ob- 
ject, a  stab,  or  a  bullet  wound.  They  usually  occur  in  the  more  ex- 
posed cervical  and  upper  dorsal  region.  Fracture  of  one  or  more 
spines  alone  is  unimportant,  and  treatment  calls  for  nothing  more 
than  protection,  but  fracture  of  an  arch  may  seriously  injure  the  cord. 
Here  the  Rontgen  ray  may  be  of  the  greatest  assistance  in  establishing 
the  presence  or  absence  of  bony  deformity.  In  this  kind  of  case,  in 
which  the  injury  to  the  cord  is  apt  to  be  partial,  surgery  is  urgently 
called  for.     The  indications  for  immediate  operation  are  somewhat 


SURGICAL   TREATMENT   OF   DISEASES    OF   SPINAL   CORD  837 

as  follows:  Obvious  local  depression  or  displacement  of  the  spinous 
processes,  with  signs  of  incomplete  cord  injury, — that  is,  local  root 
pains,  and  partial  motor  and  sensory  paralysis  below  the  level  of  the 
lesion, — calls  for  operation;  evidence  of  the  presence  of  a  bullet  in  the 
spinal  canal  with  the  same  symptoms  calls  for  operation;  a  septic 
wound  leading  to  the  spinal  canal  calls  for  it.  On  the  other  hand, 
very  slight  cord  symptoms  without  obvious  injury  are  not  an  indica- 
tion for  operation,  nor  is  a  clean  stab  wound,  even  with  a  severed  cord. 

In  a  general  way  operation  is  to  be  conservatively  used,  for  mis- 
directed efforts  to  remove  fragments  which  shghtly  impinge  upon  the 
canal  may  hopelessly  injure  the  cord.  Operations  at  a  later  stage, 
however,  for  the  reHef  of  pressure  from  callus  formation,  are  distinctly 
indicated.  The  treatment  without  operation  is  rest  and  protection 
rather  than  fixation.  If  the  cord  is  partially  injured,  the  care  of  the 
skin  and  bladder  may  be  important.  If  a  wound  is  present,  it  should 
be  aseptically  dressed. 

Dislocation. — The  writer  prefers  to  treat  this  as  an  injury  confined 
to  the  cervical  region.  Anatomically,  the  cervical  vertebrae  are  so 
articulated  that  comparatively  sKght  violence  is  required  to  force  the 
inferior  articular  processes  of  one  vertebra  forward  over  the  superior 
processes  of  the  one  below,  and  into  the  intervertebral  notch.  This 
may  occur  on  one  side  or  both,  and  in  the  latter  case  the  intervertebral 
disk  is  almost  necessarily  torn.  The  violence  necessary  to  produce 
such  an  injury  may  be  a  short  fall  on  the  back  of  the  head,  as  out  of  a 
hammock,  or  even  a  sudden  muscular  action  alone.  The  unilateral 
dislocation  is  the  more  common  of  the  two.  It  occurs  most  often  at 
the  lower  part  of  the  cervical  spine,  though  the  atlas  is  not  uncom- 
monly dislocated  upon  the  axis.  The  symptoms  of  unilateral  cervical 
dislocation  are  characteristic.  The  face  is  turned  toward  the  unin- 
jured side,  while  the  head  is  tilted  toward  the  side  of  the  injury.  In 
bilateral  dislocation  the  face  is  thrust  forward  and  there  is  usually  a 
break  in  the  alinement  of  the  spinous  processes  behind.  In  both 
conditions  the  neck  muscles  are  rigid.  While  the  cord  is  not  commonly 
injured,  there  are  usually  root  pains  dependent  upon  violence  to  the 
entering  nerves.  The  symptoms  attributable  to  cord  injury  may  go  so 
far  as  muscular  weakness  and  "numbness"  of  one  or  both  upper 
extremities,  and,  moreover,  hematomyelia  may  always  complicate 
this  lesion. 

Treatment. — It  is  fair  to  say  that  sometimes  the  physician  in 
charge  has  to  keep  the  patient  awake  lest  the  muscles  relax  and  allow 
the  dislocation  to  reduce  itself.  This  was  Hterally  true  in  a  case 
described  by  Walton,  where  a  busy  practitioner  found  no  time  to  take 
a  plaster  cast  before  the  patient's  dislocation  was  spontaneously  re- 
duced in  sleep.  Some  cases  are  reduced  by  the  relaxation  of  ether 
without  manipulation.  On  the  other  hand,  many  are  most  trying. 
The  usual  technic  of  reduction  has  been  traction  to  free  the  overlapping 
articular  facets,  followed  by  rotation  of  the  dislocated  side  into  place. 
This  is  dangerous  and  uncertain.     Walton  advises  the  following  tech- 
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nic,  which  differs  little  from  that  described  by  Heuter  in  1867,  ar  d 
attributed  by  him  to  Richet,  a  year  or  two  before.  Under  ether  the 
head  and  that  part  of  the  neck  beyond  the  dislocation  are  tipped  toward 
the  sound  side  and  a  little  backward,  or,  as  Walton  expresses  it,  if  the 
head  is  turned  toward  the  north,  it  is  tipped  southeast.  This  sets 
free  the  locked  articular  processes,  so  that  with  the  head  still  tipped, 
rotation  toward  the  side  of  the  dislocation  swings  the  lower  facet  of  the 
upper  or  dislocated  vertebra  over  into  its  original  place.  In  this  way 
the  sound  articulation  is  used  as  a  fulcrum  to  pry  the  dislocated  side 
into  place.  It  goes  without  caying  that,  provided  the  patient  is  not 
in  a  condition  of  shock,  the  earHer  reduction  is  attempted,  the  better. 

While  most  injuries  of  this  kind  can  be  reduced  by  this  method, 
even  after  a  period  of  some  months,  it  may  be  necessary  in  some  in- 
stances to  resort  to  further  operative  procedure.  In  case  of  failure,  the 
muscles  attached  to  the  dorsal  surfaces  of  the  vertebral  arch  should  be 
dissected  free  through  a  median  incision.  With  this  added  knowledge 
of  the  anatomic  relations  of  the  displaced  bones,  and  with  a  more  exact 
application  of  power,  the  reduction  should  again  be  attempted.  If, 
for  any  reason,  this  course  is  impracticable  and  several  attempts  at 
reduction  have  failed,  the  head  should  be  supported  in  plaster  in  ex- 
tension. 

Double  dislocation,  owing  to  the  greater  narrowing  of  the  canal, 
exposes  the  cord  to  more  injury  than  the  unilateral  variety.  One  side 
is  to  be  replaced  at  a  time.  The  head  should  be  extended  and  one  side 
pressed  back  into  place.  Then  the  other  side  may  be  reduced  by  the 
method  of  Walton.  As  a  variation  from  this,  it  may  be  possible  to 
replace  the  first  side  by  Walton's  method,  although  theoretically,  in 
the  already  narrow  canal,  more  injury  might  be  done  to  the  cord.  If 
bloodless  reduction  fails,  the  open  operation  may  be  employed,  just 
as  in  the  unilateral  variety. 

Dislocations  of  the  atlas  upon  the  axis  may  partake  of  the  same 
character  as  those  lower  down  in  the  neck.  They  cannot,  however, 
be  of  any  great  extent  without  an  accompan>ing  fracture  of  the  odon- 
toid process  of  the  axis,  in  which  case  they  are  usually  fatal.  A  diag- 
nostic sign  not  present  in  the  lower  cer\^cal  region  is  the  projection  of 
the  anterior  arch  of  the  atlas  into  the  pharynx.  The  roomy  character 
of  the  canal  is  a  protection  against  injury  to  the  cord,  but  here,  even 
more  than  in  any  other  part  of  the  neck,  if  serious  damage  is  done  to 
the  cord,  it  necessarily  results  fatally.  Mixter  and  Osgood  report  a 
case  of  dislocation  of  the  atlas  in  which  the  odontoid  was  fractured, 
but  in  which  the  cord  was  not  involved.  The  deformity  recurred 
after  several  attempts  at  reduction,  and  it  was  found  necessary  to  cut 
down  and  draw  back  the  atlas  by  means  of  a  silk  thread  passed  around 
the  posterior  arch.  At  the  same  time  pressure  was  made  from  in  front 
through  the  pharynx.  The  bone  afterward  remained  in  sufficiently 
good  position. 

Isolated  Fractures  of  the  Vertebral  Bodies. — Under  this  head  are 
arbitrarily  grouped  the  cases  of  fracture  in  which  the  aHnement  of  the 
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vertebrae  is  preserved,  in  contradistinction  to  fracture-dislocation,  in 
which  it  is  lost.  The  two  conditions  must  necessarily  merge  into  each 
other.  The  injury  is  usually  produced  by  a  severe  blow  or  fall  upon 
one  end  or  the  other  of  the  spine;  that  is,  upon  the  head,  feet,  or 
buttocks.  By  a  force  so  applied,  one  or  more  vertebral  bodies  are 
crushed,  often  comminuted.  It  is  obWous  that  the  location  of  an 
injury  of  this  kind  depends  upon  individual  anatomic  variations,  as  well 
as  upon  the  exact  direction  of  the  blow.  Therefore  these  lesions  may 
be  found  anywhere  in  the  spinal  column,  though  they  are  said  to  be 
more  numerous  in  the  lower  dorsal  region. 

The  symptoms  depend,  for  the  most  part,  upon  the  extent  of  the 
hemorrhage  and  edema  in  the  cord.  Locally  there  is  usually  tender- 
ness on  pressure.  There  may  be  a  k>^hos,  which  is  evident  when  the 
patient  is  upright,  and  disappears  when  he  lies  do\\Ti.  The  Rontgen 
ray  will  show  a  fracture  of  any  severity.  The  paralysis,  if  present, 
may  or  may  not  come  on  immediately.*  The  loss  of  sensation  is 
rarely  extensive  or  clearly  outhned.  The  prognosis  is  better  than  in 
the  obvious  compression  cases. 

Treatment. — Immediate  operative  treatment  is  usually  uncalled 
for.  The  greatest  gentleness  is  necessary  in  handhng  the  patient  lest 
a  simple  fracture  be  converted  into  a  dislocation,  and  the  more  if  a 
kyphos  is  present.  Immobilization  may  or  may  not  be  necessary.  As 
a  sudden  movement  on  the  part  of  the  patient  may  do  incalculable 
damage,  especially  if  the  fracture  is  a  cervical  one,  the  use  of  plaster 
combined  with  extension  is  to  be  advised. 

The  apphcation  of  plaster  with  extension  to  the  cervical  region 
should  be  made  under  ether.  The  head  should  project  well  over  the 
end  of  the  operating  table.  It  should  be  supported  by  means  of  a 
sHng  of  broad  bandage  passed  beneath  the  chin  and  occiput  and  then 
over  the  shoulder  of  an  assistant,  who  is  seated  in  such  a  position  that 
he  can  make  traction  while  the  plaster  is  being  applied.  The  plaster 
must  pass  beneath  the  shoulders  and  around  the  body  without  covering 
the  front  of  the  neck.  Such  a  dressing  may  be  later  replaced  in  con- 
valescence by  an  appropriate  head-brace,  as  for  cervical  Pott's  disease. 

For  a  dorsal  or  lumbar  injury  the  plaster  may  be  appKed  with  the 
patient  lying  face  down  on  a  strip  of  canvas,  or  many  turns  of  strong 
bandage  stretched  over  a  Bradford  frame  or  from  the  head  to  the  foot 
of  an  ordinary  iron  bedstead.  The  sagging  of  the  body  produces  the 
desired  extension  of  the  spine.  When  the  plaster  is  completed,  the 
patient  is  laid  on  the  back,  the  canvas  cut  across  at  one  end,  and  pulled 
out.     The  general  treatment  is  even  more  important.     It  should  be 

*  Murphy  describes  several  cases  of  this  character,  occurring  in  the  lower  dorsal  or 
lumbar  region,  in  which  the  sjTnptoms  appeared  in  weeks  rather  than  days.  The  course 
was  benign.  WTiether  this  peculiarity  is  related  to  Kummell's  sjTidrome  is  not  clear. 
The  condition  to  which  the  name  of  Kummell's  disease  is  often  given  is  a  rarefjang  spondy- 
litis occurring  weeks  or  months  after  an  often  insignificant  injury.  In  the  interval  there 
are  no  unfavorable  symptoms.  Pain,  tenderness  on  motion,  and  finally  a  kj^jhos  appear. 
The  cord  is  usually  not  injured,  and  the  deformity  disappears  upon  suspension  and  im- 
mobilization. 
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planned  along  the  same  lines  laid  down  for  tumors  of  the  cord.  The 
writer  refers,  of  course,  to  the  partial  as  well  as  the  complete  cord 
lesion.  For  the  early  retention  of  urine,  which  is  usually  followed  by 
incontinence,  the  most  rigidly  aseptic  catheterization  is  demanded. 
While  the  loss  of  sensation  is  at  its  height  the  patient  should  be  kept 
on  a  water-bed,  and  all  parts  of  the  body  inspected  daily  and  kept 
scrupulously  clean.  Skilful  nursing  is  nowhere  more  strikingly  shown 
than  in  the  prevention  of  pressure  sores  and  in  the  care  of  the  bowels 
and  bladder. 

In  conclusion  it  may  be  said  of  the  treatment  of  the  partial  cord 
injuries  that  unless  they  are  due  to  the  presence  of  depressed  bone  or 
foreign  bodies,  they  never  demand  exposure  of  the  cord  itself;  that 
they  are  recovered  from  in  tne  course  of  months  or  years  to  an  often 
surprising  degree;  that,  aside  from  the  reduction  of  obvious  deformity, 
general  treatment  is  more  important  than  local.  In  one  direction, 
however,  these  statements  are  subject  to  revision.  While  it  is  gen- 
erally admitted  that  the  extramedullary  hemorrhage  does  not  call  for 
operation,  it  may  yet  be  shown  that,  with  the  most  careful  technic, 
decompressive  measures  may  become  of  advantage  in  the  treatment  of 
hemorrhage  and  edema  in  the  cord  itself. 

Fracture-dislocations. — While  simple  fracture  of  the  body  of  a 
vertebra  is  usually  produced  by  a  crushing  force  apphed  in  the  long 
axis  of  the  vertebral  column,  the  force  which  produces  a  fracture-dis- 
location results  from  extreme  overfiexion  of  the  spine — such  a  force  as 
might  be  apphed  in  a  cave-in,  a  severe  fall,  or  a  railroad  accident. 
The  result  is  again  a  crush,  but  one  in  which  the  anterior  part  of  the 
vertebra  suffers  the  most.  Moreover,  the  effect  of  this  forward  bend- 
ing is  to  displace  the  upper  vertebra,  or  portion  of  one,  forward  upon 
the  parts  below.  This  not  only  exposes  the  cord  to  the  sharp  angle 
made  by  the  deformity,  but  nips  it  between  this  projection  and  the 
posterior  arch  of  the  dislocated  vertebra. 

The  cord  is  usually  crushed  beyond  hope  of  repair.  If  this  were 
always  the  case,  or  if  this  form  of  injury  could  always  be  clearly  iden- 
tified, treatment  would  not  go  beyond  the  usually  palliative  measures 
called  for  by  a  complete  cord  division.  But  the  injury  is  not  always 
hopeless,  nor  can  the  diagnosis  of  fracture-dislocation  be  made  with 
absolute  certainty.  Fracture-dislocations  occur  most  often  in  the 
lower  cervical,  lower  dorsal,  and  upper  lumbar  regions.  Great  and 
generally  fatal  violence  is  required  to  produce  them  in  the  upper  dorsal 
region,  where  they  are  often  accompanied  by  fracture  of  the  sternum. 
If  we  hmit  ourselves,  then,  to  the  results  of  violent  forward  bending 
affecting  the  lower  neck  and  dorsolumbar  junction,  we  shaU  cover 
most  of  the  ground.  Deformity,  which  would  inevitably  be  present 
if  the  patient  could  stand,  is  usually  absent  when  he  is  lying  down. 
Tearing  of  the  muscles  and  ligaments  produces  ecchymosis,  which  is 
not  apparent  at  once.  We  cannot  look  for  crepitus.  Tenderness 
under  the  circumstances  is  unimportant,  but  pain  is  often  present. 
The  history,  the  region  indicated  by  the  signs  of  cord  injury,  and  the 
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Fig.  47. — Fracture  of  the  fourth  and  fifth  lumbar  vertebrae.     Compression  of  the  spinal 

cord  (Wagner  and  Stolper). 
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exact  nature  of  the  symptoms  themselves  are,  therefore,  most  important 
in  making  a  diagnosis. 

The  signs  of  total  transsection  of  the  cord  are:  complete  motor 
and  sensory  paralysis  below  the  level  of  the  divided  segment;  com- 
plete abohtion  of  the  deep  and  superficial  reflexes;  paralysis  of  the 
sphincters.  The  knee-jerk  and  Babinski  reflex  have  been  known  to 
return  later  even  in  a  complete  transsection,  but  this  rule  is  sufficient 
to  guide  us.  That  an  incomplete  cord  division  can,  through  a  com- 
bination of  partial  laceration,  hemorrhage,  and  edema,  produce  these 
same  symptoms,  there  is  no  doubt.  Therefore  we  cannot  with  cer- 
tainty separate'  the  complete  and  incomplete  lesions  and  make  the 
separation  a  basis  for  operation.  We  know  that  laminectomy  can  do 
no  possible  good  in  a  total  cord  division.  Wifl  it  do  any  good  in  a 
partial  cord  division?     The  chances  always  are  that  it  will  not.* 

Finally,  it  must  be  remembered  that,  with  the  present  average 
skill  of  the  surgeon  in  a  confessedly  difficult  field,  it  is  important  that 
the  blame  of  failure  should  not  be  placed  on  surgery.  If  death,  as  an 
immediate  result  of  the  injury,  is  to  occur  without  operation,  it  occurs 
early.  Therefore  operation  should  be  delayed  until  signs  of  shock  are 
past.  Early  operations  are  most  often  fatal  in  the  cervical,  less  so  in 
the  lumbar,  and  stifl  less  in  the  dorsal,  region.  On  the  other  hand,  late 
operation  or  purely  expectant  treatment  has  been  responsible  for 
manifest  cures  and  improvement.!  In  other  words,  nature  will  best 
conduct  the  cure  in  most  cases,  with  the  exception  already  noted. 
The  most  brilHant  pieces  of  surgery  among  late  operations  have  been 
performed  for  the  removal  of  bone  callus  or  fibrous  thickenings  due  to 
laceration  and  hemorrhage  in  the  membranes.  An  old  rule  and  a  good 
one  is:  Do  not  operate  while  improvement  is  taking  place.  If  it 
stops,  or  if  the  symptoms  of  a  partial  lesion  increase  in  severity,  op- 
erate at  once. 

Treatment. — This  may  be  divided  into  three  principal  divisions: 
First,  the  immediate  reduction  of  obvious  deformity;  second,  laminec- 
tomy for  conditions  bringing  about  and  perpetuating  injury  to  the 
cord;  third,  treatment,  prophylactic  and  otherwise,  for  conditions 
brought  about  by  injury  to  the  cord. 

The  first  division — reduction  of  deformity — does  not  vary  essen- 
tiaUy  whether  or  not  the  fracture-dislocation  involves  the  cord.  If  a 
kyphos  or  depression  is  present,  reduction  without  an  anesthetic  should 
be  attempted  by  extension  and  counterextension,  aided  by  local  man- 
ipulation. This  may  be  done,  in  dorsal  and  lumbar  injury,  with  the 
patient  suspended  by  the  shoulders  and  lying  on  his  face  upon  an  in- 
clined Bradford  frame.  A  plaster  jacket  may  then  be  applied,  as 
suggested  under  the  treatment  of  simple  fracture.     Cervical  fracture- 

*  Since  this  chapter  was  written,  experimental  work  upon  crushing  injuries  of  the 
spinal  cord  of  dogs  by  Allm  suggests  that  median  posterior  incision  of  the  crushed  cord 
may  be  of  great  advantage  in  cases  where  the  crush  is  only  temporary,  as  happens  in  many 
fracture-dislocations. 

t  See  statistics  of  Lloyd 
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dislocations  should  always  be  put  in  plaster  with  extension  upon  the 
same  principle.     (See  p.  839.) 

The  second  division — open  operation  for  symptoms  of  injury  to  the 
cord  itself — is  dependent  upon  the  indications  already  discussed. 
The  technic  is  similar  to  that  described  under  Tumor.  Strictly  speak- 
ing, fracture-dislocation  does  not  demand  such  treatment  except  in  the 
rare  case  where  the  laminae  are  permanently  displaced,  as  in  an  injury 
due  to  direct  violence,  and  in  the  cases  where,  under  efforts  to  reduce 
a  deformity,  immediate  evidence  of  more  damage  appears.  As  to  the 
matter  of  the  relief  of  a  physiologic  block  due  to  hemorrhage  and 
edema  following  a  temporary  crush,  and  simulating  a  complete  lesion, 
no  definite  rule  can  be  laid  down.  At  present  there  is  no  evidence  at 
hand  upon  which  to  advise  an  operation,  even  could  the  condition  be 
diagnosed.  On  the  other  hand,  there  is  no  reason  to  beheve  that  such 
an  advance  may  not  be  possible.* 

The  third  division — general  treatment  of  the  paralyzed  or  partially 
paralyzed  body — has  already  been  described.  It  is  hardly  necessary 
to  add  that  rest  in  bed  beyond  the  period  required  for  the  firm  union  of 
a  fracture  is  unnecessary.  Carefully  handled,  the  patient  may  be 
placed  in  a  wheel-chair  and  taken  outdoors.  Massage  and  electricity 
are  useful  in  restoring  the  circulation  of  the  paralyzed  muscles.  Fi- 
nally, orthopedic  appHances  may  be  necessary  in  the  treatment  of 
permanent  disabihties.  As  in  tumor  of  the  cord,  improvement  may 
continue  for  a  year  or  two  after  it  has  set  in. 

Summary  of  indications  for  the  treatment  of  fractures: 

1.  Operation  is  contraindicated  when  it  can  do  no  good  and  may  in- 
crease the  damage  already  done  to  the  cord.  This  apphes  to  hemor- 
rhage accompanying  distortions,  dislocations,  and  fractures  which  do 
not  of  themselves  injure  the  cord. 

2.  Operation  is  contraindicated  in  fracture-dislocation  with  com- 
plete division  of  the  cord. 

3.  Operation  is  indicated  in  cases  of  partial  injury  to  the  cord  in 
which  the  symptoms  are  due  to  pressure  from  fragments  of  bone  or  a 
foreign  body.  Under  these  circumstances  it  is  indicated  as  an  im- 
mediate measure  provided  that  the  patient  is  in  a  condition  to  sustain 
it,  and  that  it  is  not  Hkely  to  increase  the  damage  already  done.  It 
is  indicated  as  a  late  measure  when  symptoms  of  improvement  cease  or 
retrogress,  owing  to  the  presence  of  bone  callus  or  scar  tissue  formation. 

SPINA  BIFIDA 

Failure  to  advance  the  treatment  of  spina  bifida  is  due  to  the  fact 
that  the  essential,  irreparable  damage  caused  by  this  malformation  is 
done  in  utero.  By  the  time  that  surgery  becomes  available,  it  is  only 
possible  to  hide  one  of  the  more  obvious  evidences  of  the  lesion.  It  is 
not  fair  to  say,  however,  that  no  treatment  has  ever  been  of  any  avail. 
Operation,  both  early  and  late,  has  saved  many  a  child  from  death  by 

*  See  note  above  on  AUm's  work  on  experimental  crush  injury  of  the  cord.  Reference 
to  the  preliminary  report  of  this  work  will  be  found  in  the  bibliography. 
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infection.  It  has  never  restored,  however,  the  functions  of  paralyzed 
limbs,  nor  has  it  prevented  the  onset  or  brought  about  the  disappear- 
ance of  the  hydrocephalus  which  is  its  most  dangerous  complication. 
It  is,  therefore,  not  curative,  but  palKative. 

The  malformation  known  as  spina  bifida  consists  of  a  defect,  more 
or  less  extensive,  in  the  posterior  (rarely  anterior)  bony  framework 
of  the  spinal  colurmi,  accompanied  by  various  malformations  of  the 
cord.     The  two  sides  of  the  arch  which  should  form  the  posterior  wall 


Fig.  48. — Diagram  illustrating  the  normal 
development  of  the  cord. 


Fig.  49. — Diagram  illustrating  the  for- 
mation of  a  myelocele.  The  dotted  lines 
indicate  the  relation  of  the  nerve-roots  to 
the  cord  normally  and  in  myelocele.  (See 
Fig-  53-) 
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Fig.  50. — Meningocele. 


Fig.  51. — Myelocystocele. 


of  the  canal  fail  to  unite.  The  cord,  which  originates  as  a  groove  of 
ectoderm,  and  which  should  end  by  being  a  closed  tube  the  lumen  of 
which  is  practically  obHterated  (Fig.  48),  may  then  he  wide  open, 
unformed  and  exposed  to  the  air;  it  may  be  partially  formed  and  then 
turned  inside  out  into  the  bony  defect  (Figs.  49,  52,  and  53);  it 
may  be  formed,  but  dilate  into  the  defect  (Fig.  51);  or  it  may  com- 
pletely form,  while  only  its  outer  coverings  protrude  (Fig.  50). 
The  first  of  these  malformations  is  known  as  rachischisis. 
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The  second,  as  myelocele,  myelomeningocele,  or  meningomyelo- 
cele. 

The  third,  as  myelocystocele  or  syringomyelocele. 

The  fourth,  as  meningocele. 

A  brief  description  of  these  conditions  is  necessary  to  make  clear 
the  diagnosis  and  treatment  of  each. 

Rachischisis  is  rare  and  miimportant.  The  bony  defect  is  usually 
complete  from  head  to  buttocks,  the  cord  is  a  reddish,  flat  band  com- 
pletely unformed,  and,  in  fact,  the  condition,  even  without  the  usual 
accompanying  malformations,  is  incompatible  with  hfe. 

Myelocele.* — This  is  by  far  the  most  common  and  well-known  type 
of  spina  bifida,  and  probably  four-fifths  of  these  malformations  are  of 
this  character.  The  spinal  defect  occupies  a  number  of  vertebras,  and 
is  usually  found  in  the  lower  dorsal,  lumbar,  and  lumbosacral  regions; 
rarely  in  the  cervical.  The  cord  itself  is  partly  formed,  to  the  extent 
of  having  both  motor  and  sensory  roots,  but  it  is  then  thrust  backward 
by  fluid  until  it  is  everted  and  lies  above  the  level  of  the  skin,  which 
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Fig.  52. — Myelocele.     (Compare  with  Figs. 
49  and  SS-) 
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Fig.  53. — Posterior  view  of  myelocele  sac. 
(See  Fig.  52.) 


il 


joins  it  from  all  sides.  It  is  therefore  obvious  that  it  can  have  no 
dural  covering,  and  this  pecuHarity  leads  to  certain  appearances  im- 
portant in  diagnosis. 

The  size  of  the  tumor  is  variable,  depending  upon  the  extent  of  the 
defect.  It  is  usually  raised  from  ^2  to  i  inch  above  the  level  of  the 
back,  elhptic  in  shape,  with  its  long  axis  vertical,  and  sometimes  it  is 
slightly  pedunculated.  Its  surface  may  be  divided  into  three  definite 
zones,  which,  when  uninjured,  can  be  easily  distinguished.  About  the 
base  of  the  sac  the  skin  is  carried  up  for  a  short  distance,  forming  the 
area  dermatica.  Next  adjacent  to  this  is  the  area  serosa,  pinkish  in 
color,  and  lined  by  pia  in  which  a  network  of  vessels  can  be  seen.  In 
the  center  is  the  cihated  epithehal  portion  of  the  everted  canal,  the 
area  vasculosa,  red  in  color,  delicate,  and  easily  injured. 

The  most  important  peculiarity  of  myelocele,  however,  is  the  rela- 

*  The  words  "myelomeningocele"  and  "meningomyelocele,"  so  often  used  to  de- 
scribe this  condition,  seem  to  the  writer  less  nearly  correct  than  "m^yelocele,"  as  the 
meninges  are  hardly  an  important  part  of  the  sac. 
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tion  of  the  motor  and  sensory  nerves  to  the  sac.  Normally,  the  motor 
roots  leave  the  anterior  part  of  the  cord  to  reach  their  foramina  of  exit. 
In  myelocele  they  still  do  so,  but  as  the  flattened  cord  is  bowed  back- 
ward to  the  very  summit  of  the  sac,  they  must  traverse  the  whole 
depth  of  it  to  reach  their  exits.  The  sensory  nerves,  which  normally 
leave  the  posterior  surface,  find  themselves  on  the  outer  wings  of  the 
everted  cord,  and  in  a  more  nearly  normal  relation  to  their  foramina. 
This  explains  the  universal  presence  of  nerve  filaments  in  the  myelocele 
sac,  as  well  as  the  frequency  of  motor  paralysis  below  the  lesion. 

Myelocystocele. — This  is  rather  a  rare  variety.  As  it  is  a  dilata- 
tion of  the  cord,  it  ought  to  be  easily  distinguishable  from  myelocele. 
Its  membranous  or  cutaneous  covering  does  not  show  the  typical 
zones  of  the  latter.  Inasmuch,  however,  as  the  surface  of  all  varieties 
of  sac  may  be  ulcerated  and  discolored,  the  distinction  is  not  always 
clear. 

Meningocele. — While  this  type  is  rare,  it  is  the  least  harmful  and 
most  curable  of  all.  The  membranes  alone  protrude,  generally  through 
a  small  defect  in  the  vertebral  arches,  or  even  between  two  normal 
arches.  The  sac  may  contain  wandering  nerve  filaments,  which  are 
not,  however,  an  integral  part  of  it.  It  is  partially  or  wholly  covered 
with  skin,  and  it  is  usually  pedunculated.  In  the  sacral  region  it  is 
sometimes  associated  with  teratoma. 

Sjnmptoms.- — Besides  the  local  signs  already  described,  all  forms  of 
spina  bifida  may,  and  all  but  meningocele  generally  do,  present  a 
varying  degree  of  muscular  impairment  below  the  level  of  the  defect. 
Club-feet  are  frequently  seen.  Loss  of  sphincter  control  is  present  in 
advanced  cases.     Hydrocephalus,  as  a  late  complication,  is  common. 

Treatment. — Operative  treatment  is  indicated  to  save  hfe,  not  to 
cure  paralysis.  The  high  mortaHty  of  operation — generally  acknowl- 
edged to  be  over  40  per  cent,  in  all  kinds  of  cases — would  be  utterly 
discouraging  if  it  were  not  for  the  fact  that  most  of  these  infants  are 
otherwise  necessarily  doomed.  Operation  is  called  for  in  the  first 
months  of  life,  to  prevent  rupture  of  the  sac  and  consequent  infection. 
If,  however,  the  sac  can  be  protected,  interference  should  be  post- 
poned, for  after  five  years  of  age  the  chances  of  a  successful  result 
are  infinitely  better. 

Operation  is  contraindicated  in  cases  of  extensive  paralysis  with 
loss  of  sphincter  control,  when  other  incurable  abnormahties  are 
present,  and,  except  in  rare  instances,  in  all  cases  complicated  by 
hydrocephalus.  It  can  hardly  be  expected  to  succeed  in  puny,  ill- 
nourished  infants. 

In  preparation  for  operation,  especially  upon  a  young  infant,  the 
diet  should  be  regulated  so  that  the  digestion  is  at  its  best.  If  the 
child  is  nursing,  the  mother  should  remain  in  attendance.  If  not,  the 
most  suitable  milk  formula  should  be  w^orked  out.  No  precautions 
are  too  minute  to  be  taken.  The  sac  must  be  kept  free  from  con- 
tamination by  feces.  As  it  usually  oozes  cerebrospinal  fluid,  it  is  apt 
to  be  covered  with  crusts  and  erosions.     Silver-foil  makes  an  excellent 
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covering  for  the  sac,  while  loose  gauze  or  cotton  may  be  packed 
around  it. 

The  patient  should  be  brought  to  the  operating  table  with  the  limbs 
swathed  in  flannel,  and  so  placed  that  the  region  of  the  defect  is  higher 
than  the  head.  He  should  be  surrounded  with  heaters,  and  no  more 
than  the  space  necessary  for  the  performance  of  the  operation  should 
be  exposed. 

No  unusual  preparation  of  the  field  is  necessary  unless  the  surface 
of  the  cyst  is  ulcerated,  in  which  case  it  is  well  to  clean  it  with  crude 
carboKc  and  alcohol.  The  incision  is  made  at  one  side  in  healthy  skin, 
and  an  attempt  made  to  leave  intact  the  deHcate  inner  lining  of  the 
sac,  by  carefully  dissecting  off  the  outer  coverings.  To  a  certain  ex- 
tent this  can  be  done,  but  in  the  friable  central  portion,  the  area  vascu- 
losa,  to  the  under  surface  of  which  the  nerve-roots  are  attached,  it  is 
almost  impossible  to  avoid  making  an  opening.  With  the  nerves  in 
sight,  the  outer  covering  is  dissected  from  them,  leaving  the  bundle  of 
filaments  to  be  replaced  eh  masse.^  It  is  especially  important  not  to 
allow  any  of  the  septic  outer  surface  to  be  replaced  with  them,  and  it 
is  always  better  to  sacrifice  one  or  two  presumably  useless  nerve-roots 
than  to  make  a  long  and  tedious  dissection. 

When  this  stage  of  the  operation  is  completed,  the  remains  of  the 
cord,  which  in  a  myelocele  consists  principally  of  nerve-bundles,  lie 
at  the  bottom  of  a  wide-open  ca\ity.  If  there  is  sufficient  sac  to  sew 
over  the  defect,  it  is  now  closed  with  fine  silk  or  catgut,  or  if  the  sac 
is  deficient,  the  covering  will  have  to  consist  entirely  of  flaps  of  fascia 
brought  over  from  each  side.  With  a  simple  meningocele,  it  is  only 
necessary  to  dissect  free  the  whole  sac  down  to  its  neck,  inspect  the 
inside  to  make  sure  that  it  contains  no  nerve  filaments,  place  a  cir- 
cular Hgature  about  it  and  cut  it  away,  or  if  the  base  is  longer,  it  may 
be  sewed  over  and  over  with  fine  catgut. 

In  the  closure  of  the  wound  the  transplantation  of  bone  is  un- 
necessary. A  flap  of  fascia,  or,  better,  muscle  and  fascia,  is  dissected 
up  sufficiently  far  on  each  side  so  that  it  can  be  brought  together  mth- 
out  tension  in  the  median  line.  The  simpler  and  more  bloodless  the 
plastic  is  made  the  better,  and  the  same  is  true  of  the  closure  of  the 
skin.  The  simplest  procedure,  if  undermining  the  edges  is  not  suf- 
ficient, is  to  make  two  longitudinal  cuts  parallel  to  the  median  slit, 
dissect  up  the  intervening  skin,  and  close  the  central  wound,  lea\'ing 
the  lateral  ones  to  granulate.  Fine  silkworm-gut,  horsehair,  or  iron- 
dyed  silk  makes  a  good  suture  material.  A  dressing  of  silver-foil  or 
gauze  and  collodion  covers  the  wound,  and  a  pad  and  swathe  are  ap- 
pHed,  but  it  is  better  not  to  have  a  single  large  dressing,  on  account 
of  the  danger  of  soihng. 

Until  the  wound  is  healed  the  patient  is  kept  on  the  face  or  side. 

*  Murphy  makes  a  point  of  clean  division  and  anastomosis  of  the  nerve  filaments  in 
the  Cauda  equina,  provided  they  have  been  involved  in  a  scar  tissue  mass  and  are  e\ndently 
out  of  commission.  He  reports  improvement  in  the  appearance  of  the  skin  of  the  legs 
under  these  circumstances,  but  no  definite  return  of  motion. 
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and  feeding  is  resumed  at  once.  Beyond  this  there  is  nothing  espe- 
cially important  about  the  after-care  except  to  keep  the  wound  clean. 
For  the  leaking  of  cerebrospinal  fluid  which  may  follow  the  operation 
nothing  can,  or  perhaps  need,  be  done,  for  it  may  be  at  times  a  con- 
servative process. 

In  a  case  of  spina  bifida  hydrocephalus  may  appear  at  any  time, 
or  may  be  present  from  the  first,  though  it  is  generally  a  late  accom- 
paniment. Rarely  it  is  self-curative,  as  by  the  escape  of  the  cerebro- 
spinal fluid  through  the  cribriform  plate  into  the  nose.  An  attempt 
may  be  made,  and  many  times  has  been  made,  to  estabhsh  drainage  of 
the  lateral  ventricles,  but  the  number  of  methods  suggested  for  this 
purpose  is  an  indication  of  their  lack  of  efiiciency.  The  installation 
of  a  small  silver  tube,  topped  by  a  flange  which  holds  it  beneath  the 
galea  of  the  scalp,  has  been  temporarily  successful.  The  tube  pene- 
trates the  skull,  the  dura,  and  the  usually  thin  shell  of  brain,  and  allows 
the  cerebrospinal  fluid  to  escape  into  the  connective-tissue  spaces. 
A  more  recent  procedure  is  the  callosal  puncture  of  von  Bramann, 
which  drains  the  third  ventricle  into  the  subdural  space.  The  skull 
is  opened  by  a  burr  drill  a  finger's-breadth  behind  the  bregma,  and  2  to 
3  cm.  from  the  median  line.  The  dura  is  not  opened  until  the  bone 
has  been  cut  away  as  close  as  possible  to  the  longitudinal  sinus.  Dur- 
ing the  final  steps  of  the  operation  the  sinus  is  held  aside  with  a  hook. 
A  blunt  aspirating  needle  with  lateral  openings  is  then  insinuated 
between  the  two  halves  of  the  brain  until  it  pierces  the  corpus  callosum 
and  draws  fluid.  To  complete  the  operation  the  needle  is  worked 
about  to  make  the  opening  larger,  and  withdrawn.  In  the  cases 
described  by  von  Bramann  the  results  have  been  encouraging. 

This  is  as  far  as  the  operative  treatment  of  spina  bifida  can  legiti- 
mately go  at  present.  The  palHative  treatment,  on  the  other  hand, 
consists  simply  in  the  protection  of  the  sac  from  ulceration  and  in- 
fection. For  myelocele,  which  frequently  exudes  cerebrospinal  fluid, 
silver-foil  makes  an  excellent  antiseptic  covering,  and  allows  the  fluid 
to  ooze  into  the  loose  gauze  or  cotton  which  is  laid  about  the  tumor. 
If  the  patient's  surroundings  are  such  that  the  most  minute  care  can 
be  taken,  such  measures  are  preferable  to  excision,  provided  it  is 
understood  that  an  emergency  operation  may  have  to  be  performed 
at  any  time. 

Spina  Bifida  Occulta. — This  is  rather  a  rare  condition,  presenting 
a  defect  in  the  posterior  arch  through  which  there  is  no  protrusion. 
The  dura  is  intact  and  the  spinal  cord  is  often  normal.  The  diagnosis 
is  indicated  by  the  hypertrichosis  which  always  marks  the  region  of 
the  spinal  defect,  which  is  found  in  the  lumbar  or  sacral  region.  Though 
sKght  motor  and  sensory  disturbances  may  be  present  in  early  Hfe, 
it  is  not  uncommon  to  find  partial  motor  paralysis  and  paralysis  of 
the  sphincters,  appearing  at  the  period  of  rapid  growth  which  occurs 
between  ten  and  sixteen  years.  This  is  said  to  be  due  to  the  distor- 
tion of  the  cord  by  a  band  of  fibrous  tissue  which  is  embedded  in  the 
defect,  and  division  of  this  band  has  relieved  the  patient.     Aside  from 
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this,  the  treatment  of  any  deformities  which  may  occur  is  entirely 
orthopedic. 

DIVISION  OF  THE  POSTERIOR  NERVE-ROOTS  FOR  SPASTIC 
PARALYSIS  AND  PERIPHERAL  NERVE  PAIN 

The  operation  of  intradural  division  of  the  posterior  nerve-roots 
has  been  practised  for  some  years  for  the  following  purposes:  First, 
to  cut  off  the  central  nervous  system  from  painful  peripheral  sensation, 
as  in  ascending  neuritis,  herpes  zoster,  and  certain  manifestations  of 
tabes;  second,  and  more  recently,  to  assist  in  reheving  spastic  condi- 
tions of  the  extremities  associated  with  intracranial  birth  hemorrhages 
and  other  interruptions  of  the  upper  motor  neurones.  In  the  first 
case,  the  object  of  the  operation  is  to  reheve  the  patient  of  pain;  in 
the  second,  to  aboHsh  reflex  excitabihty  of  the  muscles. 

Peripheral  Nerve  Pains. — These  include  severe,  persistent,  ascend- 
ing neuritis,  painful  neuromata  of  amputation  stumps,  post  zoster 
pains,  and,  as  an  aUied  condition,  the  gastric  crises  of  tabes.  The 
theory  of  the  operation  in  these  conditions  is  that,  as  sensory  spinal 
roots  divided  central  to  their  ganglia,  that  is,  within  the  spinal  canal, 
are  incapable  of  regeneration,  division  of  a  number  of  them  must 
permanently  reheve  pain  coming  from  the  segment  of  the  body  which 
they  supply.  Several  apparently  hopeless  cases  of  brachial  neuritis 
were  so  treated  by  Abbe  in  1888,  at  the  suggestion  of  Dana.  In  two 
of  them  the  arm  had  already  been  amputated  before  the  operation 
was  undertaken.  Every  other  conceivable  measure  had  been  tried. 
In  spite  of  the  fact  that  the  morphin  habit  had  become  firmly  estab- 
Hshed,  both  were  greatly  benefited,  if  not  cured. 

If  such  an  operation  is  to  be  performed,  an  exact  segmental  localiza- 
tion of  the  pain  must  be  made,  a  sufficient  number  of  roots  must  be 
di^^ded  to  cover  the  segments  in  which  the  pain  exists,*  and  it  must  be 
understood  that  di\ision  of  all  the  roots  ser\dng  an  extremity  will 
abohsh  voluntary  motion  in  that  extremity  (Mott  and  Sherrington). 
For  intractable  pain  following  herpes  zoster  of  the  body  the  operation 
has  the  same  rational  indication  as  for  neuritis  of  a  Hmb.  Here,  how- 
ever, the  by-effects  of  the  loss  of  sensation  will  be  less  appreciable. 

A  small  number  of  cases  of  gastric  crises  in  tabetics  has  been  re- 
ported as  treated  in  this  way.  The  patients  were  wasting  away,  with 
constant  vomiting  and  abdominal  pain.  On  the  principle  that  the 
sympathetic  innervation  of  the  stomach  reaches  the  cord  through  the 
seventh,  eighth,  and  ninth  posterior  roots,  these  roots  were  divided, 
with  good  results. 

Spastic  Paralysis. — The  spastic  conditions  for  which  posterior 
root  di\asion  has  been  performed  include  cerebral  diplegia  (Little), 
hemiplegia  of  infants  and  children  due  to  birth  injury  and  encephalitis, 
and,  rarely,  hemiplegia  in  adults. 

*  See  section  on  Tumor  for  general  principles  of  localization  and  the  segmental  dis- 
tribution of  sensation.  The  operative  technic  is  described  under  the  heading  of  Spastic 
Paralysis. 
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The  particular  symptoms  demanding  relief  are  spastic  paralysis  of 
the  extremities,  and  especially  deformities  caused  by  the  overaction 
of  certain  groups  of  muscles,  painful  spasm  of  the  affected  muscles, 
athetosis,  and  reflex  associated  movements. 

The  physiologic  basis  of  these  symptoms  lies  in  the  loss  of  the  re- 
straining power  ordinarily  exerted  by  the  motor  tracts  from  the  brain 
over  the  muscular  balance  of  the  hmbs.  This  balance  is  maintained 
about  every  joint  by  sensory  impulses  from  the  skin,  fascia,  Hgaments, 
and  muscles.  These  impulses,  passing  to  the  motor  cells  of  the  cord, 
tend  to  keep  the  muscles  in  a  state  of  reflex  activity.  If  the  cerebral 
control  is  cut  off,  the  reflexes  run  riot  and  all  the  muscles  are  kept  in 
spasm.  If  the  sensory  impulses  fail  to  reach  the  cord,  the  muscles 
lose  their  tone  and  become  relaxed.  In  the  former  case  the  reflex 
excitability  is  so  heightened  that  simply  stroking  the  foot  may  throw 
the  leg  into  increasingly  violent  contractions,  which  may  spread  over 
the  whole  body;  efforts  at  voluntary  motion  result  in  overaction  and 
often  painful  secondary  movements,  while  among  the  spastic  muscles 
the  more  powerful — especially  the  adductors  of  the  thigh  and  flexors 
of  the  lower  leg  and  foot — outpull  the  weaker,  and  permanent  con- 
tractures and  deformities  are  produced.  On  the  other  hand,  if  per- 
ipheral sensory  impulses  are  cut  off,  the  muscles  remam  flaccid,  and 
voluntary  movements,  if  performed  at  aU,  are  ataxic  in  character. 

In  all  patients,  then,  in  whom  the  motor  cortex  or  pyramidal 
tracts  are  affected  by  hemorrhage  or  disease,  spasticity  results.  The 
greater  the  destruction,  the  severer  the  spasticity.  The  resulting 
deformities  are  characteristic.  Up  to  within  a  few  years  they  have 
been  treated  entirely,  and  not  particularly  successfully,  by  orthopecUc 
measures — muscle  and  tendon  transplantation,  muscle  education,  and 
restraining  apparatus.  These  are  now,  and  probably  will  continue 
to  be,  the  most  important  elements  in  treatment.  Nerve  alcoholiza- 
tion, as  demonstrated  by  AUison  and  Schwab,  may  be  used  with  ex- 
cellent effect  to  paralyze  temporarily  the  overacting  muscle  groups, 
while  the  weaker  ones  are  taught  to  oppose  them.  It  accompanies  and 
aids  the  necessary  muscle  and  tendon  divisions  for  contractures. 

Division  of  the  posterior  nerve-roots  is  an  attempt  to  get  at  the 
physiologic  basis  of  the  trouble.  It  necessarily  cuts  off  the  impulses 
which  maintain  the  spasticity  of  the  muscles.  It  was  intended  by 
Forster,  who  first  demonstrated  its  efficiency,  to  be  a  part  of  a  pains- 
taking system  of  education  of  the  paralyzed  muscles,  and  not  of  itself 
a  curative  procedure.  It  was  not  intended  that  all  reflexes  from  a 
limb  should  be  done  away  with,  for  the  reason  already  given — that 
no  purposeful  movements  could  then  be  made.  Only  sufficient  loss 
of  sensory  impulses  was  to  be  brought  about  to  allow  whatever  motor 
control  was  left  to  be  exerted.  For  this  purpose  division  of  two  out 
of  every  three  posterior  roots  was  considered  sufficient. 

So  far  the  operation  has  been  appHed  only  to  spasticity  of  the 
Hmbs.  It  has  been  more  successful  in  paralysis  of  the  legs  than  of  the 
arms,  and  in  diseases  dating  from  birth  and  infancy  than  in  those  of 
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later  life.  In  Little's  disease  and  allied  conditions  it  is  advised  only 
in  the  most  extreme  cases,  where  the  patient  is  unable  to  walk  and 
where  the  deformity  is  particularly  complete.  It  should  not  be  under- 
taken unless  the  patient's  mentahty  is  such  that  he  is  likely  to  respond 
to  subsequent  training.  It  may  be  employed  in  spastic  conditions  of 
the  upper  extremity,  especially  in  those  with  which  painful  and  athetoid 
movements  are  associated. 

The  majority  of  the  posterior  roots  of  the  brachial  or  lumbar  plexus, 
as  the  case  may  be,  are  to  be  resected.  Forster  advises  taking  the 
second,  third,  and  fifth  lumber  and  second  sacral  nerves  for  the  leg, 
and  the  fifth,  sixth,  and  eighth  cervical  and  first  dorsal  for  the  arm. 
Any  similar  combination  may  be  used.  Some  surgeons  have  resected 
as  many  as  six  nerves  in  a  row,  though  theoretically  this  procedure  is 
incorrect. 

The  technic  of  the  operation  does  not  differ  from  that  of  laminec- 
tomy for  any  other  condition  unless  the  unilateral  exposiu^e  is  to  be 
employed.  The  removal  of  the  laminae  of  only  one  side  was  first 
practised  by  Abbe  in  resection  of  the  posterior  roots  for  peripheral 
pain.  Taylor  advocates  it  strongly,  asserting  that  it  gives  an  exposure 
1.8  cm.  broad  in  the  cervical,  i  cm.  in  the  dorsal,  and  1.5  cm.  in  the  lum- 
bar region.  Through  this  exposure  all  the  necessary  manoeuvers  for 
resecting  the  nerves  of  either  side  can  be  undertaken.  He  divides  the 
laminae  close  to  the  spines  and  at  their  outer  borders  with  the  Doyen  saw. 

The  operation  has  generally  been  performed  by  complete  removal 
of  the  spines  and  laminae.  At  least  three  vertebrae  must  be  uncovered. 
Tietze,  who  has  done  most  of  the  operating  for  Forster,  is  a  firm  be- 
liever in  dividing  the  procedure  into  two  stages.  In  the  first  he  pre- 
pares to  open  the  dura.  He  then  packs  or  closes  the  wound,  and  after 
several  days  completes  the  division,  incising  the  dura  in  the  median 
line. 

In  the  cervical  region  the  nerves  are  easily  identified.  They  have 
a  short  course  to  their  foramina  of  exit,  and  the  posterior  are  easily 
distinguished  from  the  anterior.  In  the  lumbar  region  it  is  not  only 
difficult  to  identify  the  roots  segmentally,  but  also  to  tell  the  sensory 
from  the  motor.  Forster  has  found  that  the  first  sacral  nerve  passes 
into  the  dura  at  the  level  of  the  fifth  lumbar  spine.  He  therefore 
advises  driving  a  needle  into  the  tissues  at  one  side  of  the  vertebral 
column  before  removing  the  fifth  spine,  and  from  the  nerve  thus  identi- 
fied the  others  can  be  counted.  To  distinguish  the  posterior  from  the 
anterior  root,  a  blunt  hook  is  passed  under  the  two  as  they  make  for 
the  common  foramicn;  the  sensory  is  seen  to  be  lateral  and  a  little 
posterior  to  the  motor,  broad  and  flat,  while  the  motor  is  round  and 
small.  The  two  are  easily  separated  by  following  them  upward,  and 
the  posterior  root  is  divided. 

The  dura  is  closed  with  a  fine  suture,  the  muscle  and  fascia  in 
layers  with  any  strong  material,  and  the  wound  is  not  drained.  As 
in  all  cranial  and  spinal  operations,  urotropin  should  be  given  just 
before  operation  and  in  the  early  convalesceRce. 


^^jMjk 


SURGICAL   TREATMENT   OF   DISEASES    OF    SPINAL   CORD  85 1 

The  after-treatment  is  of  the  greatest  importance.  The  muscles, 
in  so  far  as  they  are  permitted  by  permanent  contractures,  soon  be- 
come relaxed,  and  the  Hmbs  tend  to  resume  a  normal  attitude.  Then 
begins  the  education  of  the  muscles.  The  general  plan  is  to  teach  the 
simpler  movements  of  the  Hmbs  while  the  patient  is  lying  in  bed;  add, 
somewhat  later,  those  necessary  to  raise  the  body,  and  finally  get  to 
locomotion.  In  most  cases  division  of  some  of  the  contracted  muscles 
will  be  necessary.     The  whole  process  may  take  years. 

It  is  perfectly  evident,  then,  that  posterior  root  division  is  not  a 
panacea  for  spastic  paralysis.  Even  granting  that  the  right  number 
of  nerves  is  divided  to  subdue  reflex  spasm,  and  that  there  are 
enough  motor  libers  spared  by  the  original  injury  to  leave  the  patient 
any  voluntary  motion,  he  must  go  through  a  most  thorough  course  of 
orthopedic  treatment  before  he  can  begin  to  be  considered  cured.  In 
fact,  the  operation  is  stiU  on  trial. 

The  subject  is  thus  summed  up  by  Frazier:  "Theoretically  we 
abolish  the  contractures  and  restore  approximately  the  normal  range 
of  excursion  in  the  movements  of  the  limb,  we  eliminate  the  disturbing 
flexor  reflexes  of  the  leg  and  the  equally  disturbing  reflex  movements 
which  interfere  with  voluntary  individual  movements,  we  make  pro- 
vision for  the  return  of  voluntary  motion,  and  theoretically  we  should 
have  brought  about  a  condition  which  would  enable  the  patient  to  use 
the  Hmb  for  ordinary  purposes.  Practically,  however,  we  find  this  to 
be  true  only  to  a  very  Hmited  degree.  It  may  be  that  sufficient  time 
has  not  elapsed  in  many  of  the  cases  for  the  best  results  to  be  obtained. 
Practice,  education,  muscular  exercise  continued  over  a  longer  period, 
may  accompKsh  more  than  we  have  yet  observed."  To  which  rather 
conservative  statement  it  might  be  added  that,  as  this  operation  is 
only  some  three  years  old,  it  may  yet,  when  skilfully  used  in  properly 
selected  cases,  accomphsh  results  not  otherwise  possible.  It  has  a 
sound  physiologic  basis. 

MENINGITIS 

Although  meningitis  is  not  generally  considered  to  come  within 
the  domain  of  surgery,  yet  certain  of  its  aspects,  and  especially  its 
compUcations,  are  more  or  less  susceptible  of  surgical  treatment. 
This  foUows  two  Hnes:  First,  treatment  of  the  infected  canal  during 
the  acute  stage  of  the  disease;  second,  the  rehef  of  conditions  due  to 
obstruction  to  the  flow  of  the  cerebrospinal  fluid  during  the  later 
stages.  The  manifestation  of  this  obstruction  within  the  skull  is 
hydrocephalus;  about  the  cord,  circumscribed  serous  meningitis. 
Hydrocephalus,  in  so  far  as  it  results  from  meningitis,  is  presumably 
due  to  the  blocking  of  the  exits  from  the  brain  by  adhesions*  and  de- 
posits about  the  roof  of  the  fourth  ventricle,  the  basal  cisterns,  and  in 
the  arachnoid  spaces  in  general.     Circumscribed  serous  meningitis  is 

*  While  it  has  seemed  best  to  deal  very  briefly  with  this  important  compHcation  of 
meningitis  in  this  section,  the  other  after-effects  due  to  cortical  adhesions — epilepsy  and 
paraplegia — cannot  property  be  treated  here. 
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generally  accompanied  by  arachnoid  adhesions,  but  is  far  from  being 
a  complication  of  this  disease  alone. 

Cerebrospinal  Meningitis  (Due  to  the  Diplococcus  intracellularis 
of  Weichselbaum). — The  withdrawal  of  cerebrospinal  fluid  by  lumbar 
puncture  and  the  injection  of  Flexner's  antimeningitic  serum  is  a 
procedure  too  well  knowTi  to  require  comment.  Acting  upon  the  evi- 
dence that  in  spite  of  this  treatment  many,  if  not  all,  fatal  cases  of  this 
disease  die  with  symptoms  of  increased  intracranial  pressure,  Gushing 
has  attempted  to  drain  the  posterior  cistern  through  a  suboccipital 
opening.  This  method  has  failed  to  give  more  than  temporary  rehef, 
and  the  finding  of  hydrocephalus  in  patients  so  treated  has  led  to  a 
further  step.  Gushing  and  Sladen  have  treated  a  case  of  this  nature 
by  repeated  ventricular  tappings  and  the  injection  of  serum.  They 
observed  a  marked  diminution  in  the  number  of  organisms  found  in 
the  fluid  withdrawn  from  the  ventricles  (cultures  from  the  spinal  canal 
were  sterile)  and  a  considerable  improvement  in  the  condition  of  the 
infant.  A  fatal  result  followed  a  reaccumulation  of  the  fluid,  for  which 
a  final  tapping  was  of  no  avail.  Nevertheless,  as  hydrocephalus  tends 
to  appear  and  reappear  in  cases  which  are  not  rapidly  fatal,  and  as  the 
ventricles  may  then  become  the  sole  harbingers  of  the  bacteria,  the 
injection  of  Flexner's  serum  in  combination  with  temporary  or  per- 
manent ventricular  drainage  in  these  cases  may  be  indicated.  ] 

Tapping  the  lateral  ventricle  may  be  performed  in  the  hydro- 
cephaKc  infant  by  aspirating  through  the  open  anterior  fontanel. 
The  tap  must  be  made  2.5  cm.  from  the  median  line,  in  order  to  avoid 
the  longitudinal  sinus,  and  it  is  best  to  nick  the  skin  and  dura  and 
aspirate  with  a  blunt-nosed  needle.     The  brain  is  often  a  mere  shell. 

In  patients  whose  skull  is  soHd,  the  same  operation  may  be  carried 
out  by  making  a  drill  hole  opposite  the  junction  of  the  coronal  and 
sagittal  sutures  (the  bregma),  and  3.5  cm.  from  the  median  fine  (Koch- 
er's  point).  Here  the  ventricle  is  reached  in  the  adult  at  a  depth  of 
about  5  cm.  through  the  second  frontal  convolution.  For  the  same 
purpose  Keen's  point  of  election  may  be  used.  The  puncture  is  then 
made  3  cm.  above  the  external  auditory  meatus,  and  the  needle  is 
directed  toward  the  tip  of  the  opposite  ear. 

•  For  patients  in  whom  it  is  considered  desirable  to  estabUsh  per- 
manent drainage  of  the  ventricle,  one  of  the  methods  described  in  the 
section  on  Spina  Bifida  may  be  attempted.  ^, 

Tubercular  Meningitis.— ^While  this  disease  is  not  amenable  to 
any  surgical  treatment,  it  may,  Hke  cerebrospinal  meningitis,  be  com- 
pKcated  by  a  terminal  hydrocephalus.  Temporary  or  permanent 
drainage  of  the  ventricles  may  then  be  employed. 

Meningitis  Due  to  the  Streptococcus,  Pneumococeus,  or  Other 
Organisms. — Although  in  these  conditions  there  is  no  specific  treat- 
ment, it  is  logical  to  estabhsh  drainage  by  lumbar  puncture.  The 
combination  of  the  continued  withdrawal  of  fluid  with  the  free  use  of 
urotropin  has  been  shown  in  some  instances  to  be  a  curative  measure. 

Circumscribed   Serous  Meningitis. — It 'is  perhaps  a  mistake  to 
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place  this  important  subject  under  the  head  of  Meningitis,  for  while  it 
may  undoubtedly  follow  this  disease,  it  has  often  been  found  to  occur 
without  any  discoverable  etiology,  as  well  as  in  association  with 
gHosis,  syphiHs,  and  trauma.  Whatever  its  origin, — and  further  study 
in  this  direction  is  needed, — in  effect  it  is  simply  a  collection  of  fluid 
beneath  the  dura  in  the  arachnoid  tissue.  The  fluid  may  be  rather 
definitely  encapsulated,  or  fill  spaces  the  boundaries  of  which  are  not 
clearly  marked.  It  is  always  under  considerable  tension  and  com- 
presses the  cord. 

The  symptoms  of  this  condition  are  therefore  those  of  subdural 
extrameduUary  tumor.  They  differ  so  little  that  a  difterential  diag- 
nosis is  seldom  made,  with  the  result  that  serous  meningitis  often  fur- 
nishes the  surgeon  a  very  pleasant  surprise  when  he  is  operating  for 
tumor,  for,  except  when  dependent  upon  disease  of  the  cord  itself,  it 
is  readily  curable.  The  root  pains  are  usually  more  extensive  than 
those  of  tumor;  the  area  of  hyperesthesia  at  the  upper  level  of  the 
anesthesia  is  correspondingly  broad,  and  may  shift  shghtly  from  time  to 
time.  In  other  words,  there  is  moderate  but  not  destructive  pressure 
upon  a  larger  number  of  segments  than  with  tumor.  Horsley  states 
that  trophic  disturbances  are  less  apt  to  occur.  The  other  pressure 
symptoms — spasticity  and  painful  reflex  spasm  below  the  lesion, 
sphincter  disturbances,  "numbness"  and  even  complete  anesthesia — 
are  similar  to  those  of  tumor.  A  one-sided  lesion  is  not  uncommon. 
The  dorsal  region  is  the  favorite  seat. 

Treatment. — Laminectomy,  and  that  as  early  as  possible,  is  the  only 
treatment.  The  dura  at  the  site  of  the  lesion  may  appear  tense  and 
fail  to  pulsate,  and  upon  opening  it,  if  the  cyst  is  punctured,  the  fluid 
escapes  ina  gush.  If  there  is  a  definite  cyst-wall,  this  may  be  removed, 
but  after  the  escape  of  the  fluid  there  is  seldom  a  definite  wall  to  be 
found.  Horsley  makes  a  point  of  washing  out  the  cyst  with  corrosive 
subhmate  i  :  looo,  or  even  as  strong  as  i  :  500.  He  finds  this  pro- 
cedure harmless.  Evacuation  of  the  fluid  is,  however,  sufficient. 
The  dura  and  muscles  are  closed,  as  usual,  in  layers.  Drainage  is 
unnecessary. 

TUBERCULOSIS  AND  OSTEOMYELITIS  OF  THE  SPINE 

Tuberculosis. — Pott's  disease  is  a  rare  cause  of  injury  to  the  cord. 
The  cord  itself  may  be  the  seat  of  miliary  or  local  tuberculosis,  but 
even  if  these  lesions  are  dependent  upon  disease  of  the  bone,  they 
cannot  be  treated  by  surgical  measures.  The  manifestations  of  tu- 
berculosis of  the  spine  which  usually  affect  the  cord  are:  accumula- 
tions of  tubercular  pus  between  the  bone  and  dura ;  tubercular  granu^ 
lation  tissue  pressing  against  or  invading  the  dura;  dural  thickenings^ 
that  is,  pachymeningitis;  the  rupture  of  tuberculous  pus  through  the 
dura;   and  rarely  direct  pressure  by  a  kyphos. 

The  symptoms  are  those  of  tuberculosis  of  the  vertebrae  plus  the 
usual  symptoms  of  pressure  upon  the  cord — paraplegia,  more  or  less 
complete  according  to  circumstances,  below  the  level  of  the  lesion. 
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Treatment. — The  local  disease  of  the  bone  should  first  be  treated  by- 
orthopedic  methods.  If,  after  a  fair  trial, — the  length  of  which  must 
be  arbitrary,  according  to  the  experience  of  the  surgeon, — the  symptoms 
of  cord  compression  are  not  checked  or  improved,  laminectomy  should 
be  performed.  It  is  especially  indicated  when  the  posterior  arches  as 
well  are  involved.  The  most  favorable  results  have  occurred  when 
thickened  dura  alone  is  the  cause  of  the  pressure.  Tuberculous  masses 
impinging  upon  the  cord  have  been  removed  with  benefit.  The  dural 
thickening  should  be  dissected  off,  the  granulation  tissue  cureted  away, 
and  if  the  canal  is  invaded  by  pus,  it  should  be  drained. 

It  must  be  acknowledged  that  surgical  treatment  of  such  conditions 
has  met  with  httle  success.  Rarely  a  case  recovers  from  both  the 
tuberculosis  and  the  paraplegia.  In  such  it  may  fairly  be  questioned 
whether  surgery  was  necessary  at  all.  At  the  present  day,  when 
Pott's  disease  is  quickly  recognized,  and  treated  with  generally  in- 
creasing skill,  the  compHcation  of  pressure  upon  the  cord  is  becoming 
more  and  more  rare. 

Acute  Osteomyelitis  of  the  Vertebrae. — This  is  a  very  rare  variety 
of  a  common  disease.  The  acute  suppurative  process  may  break  into 
the  canal,  which  must  in  that  case  be  opened  and  drained.  The  focus 
in  the  vertebra  itself  must  be  treated  on  the  same  principles  as  are 
applied  to  the  same  disease  in  other  bones. 


General: 
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THE  TREATMENT  OF  THE  SO-CALLED  FUNCTIONAL 
NERVOUS  DISORDERS 


By  F.  X.  Dercum,  M.D. 

Clear  clinical  conceptions  should,  whenever  possible,  precede  a 
consideration  of  therapeutics,  and  in  the  section  before  us  this  is 
especially  important,  as  the  general  principles  which  underlie  the 
treatment  of  functional  nervous  disorders  are  intrinsically  the  same 
for  a  number  of  them.  This  statement  is  especially  true  of  neuras- 
thenia, hysteria,  the  traumatic  neuroses,  and  hypochondria;  it  is  also 
true  of  such  symptomatic  disorders  as  headache,  sleep  disturbances, 
and  in  a  large  degree  of  the  occupation  neuroses,  chorea,  the  various 
choreiform  affections,  and  of  other  disorders  that  might  be  enumerated. 
It  has  been  thought  wise,  therefore,  first  to  consider  briefly  the  sympto- 
matology of  a  group  of  these  affections  before  entering  into  the  details 
of  treatment.  Further,  one  of  the  cardinal  neuroses,  neurasthenia,  is 
expressive  of  a  generalized  type,  as  it  were,  of  functional  nervous  dis- 
orders, and  it  has,  therefore,  been  thought  wise  to  give  this  a  rather  full 
clinical  consideration.  This,  it  will  be  seen,  leads  to  clear  and  direct 
indications  for  treatment — indications  which,  as  just  stated,  are 
applicable  to  a  large  number  of  other  and  in  a  sense  allied  affections. 
In  the  discussion  of  the  latter,  the  general  principles  indicated  in  the 
study  of  neurasthenia  will  be  constantly  referred  to. 

NEURASTHENIA;    HYSTERIA;    TRAUMATIC    NEUROSES;     HYPOCHON- 
DRIA;  THE  NEURASTHENOID   STATES  (PSYCHASTHENIA) ; 
"GENERAL  NERVOUSNESS";  NEURASTHENIA 
SYMPTOMATICA 

Among  the  various  generalized  neuroses  that  present  themselves, 
no  less  than  five  conditions  should  be  chnically  differentiated.  In  the 
first  place,  we  have  the  three  cardinal  neuroses, — neurasthenia,  hys- 
teria, and  hypochondria, — all  differing  vastly  from  one  another,  as 
we  shall  presently  see.  Secondly,  we  have  various  nervous  states,  the 
essential  features  of  which  are  expressive  of  an  underlying  neuropathy 
— a  neuropathy,  it  may  be,  brought  to  light  by  an  added  factor  of 
exhaustion,  or  a  neuropathy  making  its  appearance  as  a  long  prodromal 
period  to  a  late  developing  psychosis,  such  as  the  incompletely  de- 
veloped states  of  dementia  praecox,  paranoia,  or  manic-depressive  in- 
sanity. To  these  states,  which  never  present  either  the  symptoms  of 
neurasthenia  or  hysteria,  I  have  applied  collectively  the,- term  of  the 
"neurasthenoid"  states.     The  symptoms  are  never  neurasthenic  or 

857 


fj'. 


8s8  THE   NERVOUS   SYSTEM  -^- 


I 


if 


hysterical;  they  simply  grossly  resemble  neurasthenia,  and  are  prop- 
erly called  neurasthenoid,  not  neurasthenic.  The  terms  ''psychas- 
thenia"  and  "psychasthenic."  introduced  by  Janet,  have  been  largely 
employed  of  late  years  to  express  the  same  ideas. 

Finally,  we  should  bear  in  mind  the  nervous  s\-mptoms  ^vhich 
accompany  and  are  dependent  on  \"arious  \"isceral  and  general  dis- 
eases, organic  and  functional.  Here,  again,  the  symptoms  are 
never  those  of  true  neurasthenia,  and  there  is  present  merely  a  neuras- 
thenia symptomatica. 

The  live  conditions,  then,  that  we  are  to  bear  in  mind  are:  first, 
neurasthenia;  second,  the  neurasthenoid  states  lor  psychasthenia) ; 
third,  neurasthenia  svniptomatica;  fourth,  hysteria,  and  fifth,  hypo- 
chondria. Let  us  give  our  attention  briefl}'  in  turn  to  the  s}-mptoms  ^  ^ 
presented  by  the  various  aitections  under  consideration,  and  the  dis- 
tinctions obtaining  among  them. 

NEURASTHENIA 

When  we  come  to  study  the  symptoms  of  neurasthenia,  we  find 
that  they  are  essentially  those  of  chronic  fatigue.  On  the  surface 
they  appear  to  be  hopelessly  multiple  and  complex,  but  it  soon  be- 
comes e\ddent  that  they  possess  unequal  value.  This  indeed  was 
recognized  years  ago  by  Charcot,  who  separated  a  group  of  symptoms 
which  he  spoke  of  as  the  cardinal  symptoms.  He  grouped  them 
roughly  as  follows;  Headache,  sleep  disturbances,  rachialgia,  spinal 
hyperesthesia,  muscular  weakness,  dyspepsia,  genital  and  psychic  dis- 
turbances. All  other  s\Tnptoms  he  termed  secondary  or  tertiary. 
Charcot  e\'idently  selected  as  his  cardinal  s}-mptoms  those  wliich 
present  themselves  with  a  certain  degree  of  frequency.  He  does  not 
appear  to  have  made  use  of  any  other  guiding  principle.  However, 
if  we  conceive  of  neurasthenia  as  being  the  neurosis  of  chronic  fatigue, 
the  cHnical  picture  becomes  very  clear.  All  affections  which  present 
themselves  in  such  generalized  forms  as  neurasthenia,  hysteria,  and 
Inpochondria.  present  s^^nptoms  which  are  readily  classifiable  as 
sensory,  motor,  psychic,  and  somatic.  As  soon  as  we  begin  to  analyze 
the  s\Tnptoms  of  neurasthenia  in  a  systematic  manner,  we  find  that 
the  sensory  s}"mptoms  express  themselves,  first,  in  generalized  fatigue 
sensations — e.  g..  a  general  sense  of  tire,  a  general  sense  of  weakness; 
secondly,  as  locahzed  fatigue  sensations — e.  g..  headache,  backache, 
and  hmbache.  When  we  turn  our  attention  to  the  motor  symptoms, 
we  find  present,  in  var}ing  degree,  muscular  fatigue,  muscular  weak- 
ness, and,  above  aU,  ready  muscular  exhaustion.  When  we  turn  our 
attention  to  the  psychic  s^Tnptoms,  we  find  a  diminution  in  the  capacity 
for  sustained  mental  efi'ort,  ready  mental  exhaustion,  and  diminution 
in  the  spontaneity  of  thought.  When  we  turn  our  attention  to  the 
somatic  symptoms,  we  note  especially  atony  of  the  digestive  tract, 
atony  of  the  circulatory  apparatus,  anomahes  of  the  secretions,  and 
disturbances  of  the  sexual  functions,  which  Can  be  interpreted  only  as 
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signs  of  weakness  and  deficient  inner\'ation.  The  symptoms  just 
enumerated  I  have  termed  the  primary  or  essential  symptoms  of 
neurasthenia;  all  other  s}-mptoms  are  secondary  or  adventitious  symp- 
toms. The  essential  s}Tnptoms  are  always  those  of  chronic  and  per- 
sistent fatigue,  while  the  adventitious  symptoms  are,  as  we  shall  see, 
secondar}^  outgrowths. 

The  sensory  symptoms  consist,  first,  of  vague  fatigue  sensations, 
generalized  in  character.  There  is  present  a  general  sense  of  tire  or 
fatigue  which  is  very  persistent.  It  is  one  of  the  primary  or  essential 
s}'mptoms,  and  may  dominate  the  picture  as  long  as  the  neurasthenia 
lasts.  Not  infrequently  there  are  present  associated  or  secondary 
symptoms,  direct  outgrowths  of  this  generaHzed  fatigue;  for  instance, 
the  patient  not  infrequently  presents  a  feeling  of  uncertainty  in  regard 
to  his  movements  or  in  regard  to  his  emironment — i.  e.,  he  sometimes 
complains  of  being  giddy  or  dizzy,  without  presenting  any  symptoms  of 
real  vertigo.  Indeed,  mild  forms  of  dizziness  are  very  frequently 
noted.  This  symptom  is  undoubtedly  one  directly  referable  to  the 
asthenia,  and  it  appears  to  be  due  to  the  lessened  vasomotor  tone  of  the 
cerebral  vessels,  so  that  shght  efi"orts  or  changes  of  position  affect 
the  intracranial  circulation.  It  is  not  impossible,  on  the  other  hand, 
that  at  times  this  symptom  is  due  to  an  actual  weakness  of  the  various 
centers  concerned  in  coordinated  movement.  At  any  rate,  this  dizzi- 
ness is  a  secondary  and  not  a  primary  symptom. 

In  addition  to  the  general  sense  of  tire,  there  are  sensations  of 
fatigue,  more  or  less  distinctly  locaHzed,  such  as  headache,  backache, 
or  hmbache.  These  localized  achings  are  to  be  regarded  as  exaggerated 
fatigue  sensations,  and  are  also  among  the  primary  symptoms  of  neuras- 
thenia. In  early  cases  they  disappear  upon  rest,  as  do  other  fatigue 
sensations,  though  in  cases  of  long  standing  they  may  only  be  reheved 
and  not  disappear  altogether  upon  the  cessation  of  work.  For  in- 
stance, concerning  headache  the  average  statement  by  the  patient  is 
that  mental  efi'ort  of  any  kind  brings  it  on,  or  if  it  be  akeady  present, 
makes  it  worse.  The  headache  is  difi'use  in  character,  and  is  usually 
most  pronounced  in  the  occipital  region,  though  it  may  be  frontal  or 
\\4dely  difi'used.  Not  infrequently  we  have,  associated  with  this 
headache,  sensations  of  pressure  or  constriction,  more  especially 
drawing  sensations  in  the  occiput  and  in  the  back  of  the  neck,  or.  on 
the  other  hand,  of  hea\-iness  and  fullness.  These  associated  sensations 
are  to  be  classed  among  the  secondary  or  adventitious  s>-mptoms; 
they  are  probably  to  be  referred  to  secondar}'  vasomotor  changes,  and 
are  in  themselves  only  indirectly  the  outcome  of  the  chronic  fatigue. 

The  backache  is  usually  referred  to  the  small  of  the  back,  some- 
times to  the  midscapular  region,  and  at  times  to  the  sacrum.  This 
diffuse  aching,  Hke  the  headache,  must  be  regarded  merely  as  the  ex- 
pression of  an  exaggerated  fatigue  sensation,  and  constitutes  unques- 
tionably one  of  the  primary  sjTiiptoms  of  neurasthenia.  Not  in- 
frequently, however,  we  have,  as  in  the  case  of  headache,  secondar}- 
sjTQptoms  also  making  their  appearance.     Thus,  there  may  be  present 
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tenderness  over  the  spine  to  pressure,  a  tenderness  which  is,  as  a  rule,  ^| 
moist  marked  in  one  or  more  of  the  following  regions :  over  the  seventh 
cervical  spine,  over  the  middorsal  region,  over  the  dorsolumbar 
juncture,  over  the  midlumbar  region,  over  the  sacrum,  or  over  the 
coccyx.  These  regions  of  tenderness  constitute  the  symptoms  which 
gave  rise  to  the  term  "spinal  irritation,"  employed  by  the  physicians  sj 
of  a  pre\dous  generation.  Sometimes  there  is  present,  in  addition  to 
these  s>Tnptoms  of  spinal  tenderness,  also  spontaneous  pain  or  aching 
referred  by  the  patient  to  the  substance  of  the  spine  itself.  It  is  ex- 
tremely probable  that  these  secondary  symptoms  are  merely  the  in- 
direct outgrowths  of  greatly  exaggerated  fatigue  sensations.  Occa- 
sionally other  areas  or  points  of  tenderness  are  noted  in  neurasthenia, 
such  as  tenderness  of  the  teeth  or  gums,  and  sometimes  diffuse  ten- 
derness of  the  entire  head;  never,  however,  the  locaHzed  tenderness  of 
the  clavus  of  hysteria. 

The  aching  of  the  limbs,  Hke  headache  and  backache,  is,  as  already 
stated,  to  be  considered  a  primary  symptom.  Not  infrequently  this 
aching  bears  a  direct  relation  to  the  occupation  of  the  patient;  as,  for 
instance,  aching  in  the  legs  in  a  collector,  letter-carrier,  or  salesman,  or 
aching  in  the  arms  in  persons  with  occupations  in  which  the  arms  are 
used  excessively.  In  addition  to  the  simple  aching,  other  symptoms, 
secondary  in  value,  are  occasionally  noted;  for  instance,  subjective 
numbness,  pricking,  formication,  velvety  sensations,  or  a  subjective 
sense  of  heat  or  cold.  The  adventitious  character  of  such  symptoms 
is  self-evident.  It  is  to  be  especially  noted  that  sensory  loss,  anes- 
thesia, is  never  present. 

When  we  turn  our  attention  to  the  special  senses,  we  find  a  similar 
interesting  aggregation  of  symptoms,  readily  divisible  into  primary 
and  secondary  phenomena.  As  regards  vision,  we  have  first  and 
foremost  the  symptoms  of  ready  fatigue.  This  fatigue  is,  as  a  rule, 
complex  in  its  origin.  Various  elements,  muscular,  retinal,  and  cor- 
tical, play  a  role.  Thus,  weakness  and  ready  fatigue  of  the  intrinsic 
and  extrinsic  muscles  of  the  eye,  weakness  and  irritabihty  of  the  retina, 
and  ready  cortical  exhaustion  play  roles  varying  in  degree  in  different 
cases.  It  is  for  this  reason,  doubtless,  that  mere  correction  of  the  eyes 
by  glasses,  as  a  rule,  fails  to  reheve  the  eye  symptoms  of  which  the 
neurasthenic  complains. 

Disorders  of  hearing  present  the  symptom  of  locahzed  fatigue  less 
plainly  than  do  the  disorders  of  vision.  However,  neurasthenic 
patients  will  often  say  that  they  cannot  ''hear  right";  though  this 
symptom,  when  investigated,  proves  as  a  rule  to  be  psychic  and  not 
directly  referable  to  the  ear — that  is,  it  is  due  to  lack  of  the  power  of 
sustained  attention  and  not  to  any  true  difficulty  of  hearing.  How- 
ever, there  is  frequently  present  auditory  hyperesthesia,  and  this  may 
be  pronounced  in  degree.  The  patient  may  suffer  exquisitely  from 
noises,  even  when  the  latter  are  insignificant.  Secondary  auditory 
symptoms  are  also  prominent;  especially  is  this  true  of  tinnitus,  of 
which  a  very  large  number  of  patients  complain. 
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With  regard  to  smell  and  taste,  fatigue  s}inptoms  are  not  ob\dous; 
however,  olfactory  hyperesthesia  is  not  an  infrequent  symptom,  the 
patient  complaining  inordinately  of  odors,  not  especially  noticed  by 
healthy  persons.  Again,  neurasthenic  patients  are  notoriously  pecu- 
liar in  regard  to  their  eating,  often  presenting  an  extreme  disHke  of 
various  wholesome  articles  of  food.  It  is  not  impossible  that  these  dis- 
Hkes  are,  in  part  at  least,  o^^'ing  to  modifications  of  the  sense  of  taste, 
similar  to  those  presented  by  the  other  special  senses. 

When  we  turn  our  attention  to  the  motor  symptoms  in  detail, 
we  finp,  as  already  stated,  as  the  primary  symptom,  ready  exhaustion. 
The  sense  of  weakness  is,  as  a  rule,  referred  to  the  legs  and  small  of 
the  back.  There  is,  however,  never  any  local  weakness,  notliing  in 
the  faintest  degree  suggesting  a  paresis  or  paralysis.  Among  the 
secondary  motor  symptoms  we  note  especially  tremor.  This  tremor 
is  an  intention  tremor,  and  is  usually  fine  in  quahty.  There  may  also 
be  noted  at  times  sHght  spasms  or  twitchings  in  small  muscular 
bundles  here  and  there;  for  instance,  in  a  few  fibers  of  the  frontahs  of 
the  one  side,  or  perhaps  of  one  or  both  orbiculares  palpebrarum,  or  in 
other  facial  muscles. 

The  tendon  reactions  of  the  neurasthenic  may  be  normal.  More 
frequently,  however,  they  present  the  symptom  of  irritabihty,  and 
we  find,  therefore,  that  in  the  majority  of  cases  the  knee-jerks  are 
decidedly  increased.  Now  and  then,  owing  doubtless  to  lowered  mus- 
cular tone,  the  knee-jerks  are  diminished;  they  can,  however,  always 
be  well  reinforced.  Occasionally  also  an  ankle  clonus  is  noted;  it 
is,  however,  never  so  marked  nor  so  prolonged  as  we  find  it  in  organic 
disease.  It  is  most  frequently  faint  and  disappearing.  The  cutaneous 
reflexes  may  be  pronounced  or  may  remain  unchanged;  they  are  never 
altered  in  quahty.     Thus,  a  Babinski  sign  is  never  present. 

When  we  turn  our  attention  to  the  psychic  disturbances,  we  find 
again,  as  the  most  striking  symptom,  a  diminished  capacity  for  sus- 
tained effort.  Just  as  the  patient  is  incapable  of  long-continued 
physical  eft"ort,  so  is  he  incapable  of  long-continued  mental  effort. 
The  attempt  to  do  brain  work  sooner  or  later  brings  on  symptoms  of 
exhaustion.  The  patient  finds  it  more  and  more  difficult  to  sustain 
his  attention.  This  often  alarms  the  patient  greatly,  as  it  gives  rise 
to  the  idea  that  he  is  about  to  lose  his  mind  or  to  lose  his  memory. 
Further,  ideas  do  not  present  themselves  as  readily  as  in  health. 
There  is  a  true  lack  of  spontaneity  of  thought,  and  this  the  patient 
makes  known  to  the  physician  by  the  famihar  expression,  "I  cannot 
think."  Like  the  failure  of  the  power  for  sustained  attention,  it  is 
only  another  sign  of  fatigue. 

The  secondary  psychic  symptoms  of  neurasthenia  are  intensely 
interesting,  and  would  justify  a  much  more  elaborate  consideration 
than  is  here  possible.  We  note,  first,  that  the  man  who  is  chronically 
tired  loses  some  of  his  personal  force,  aggressiveness,  and  will-power. 
Secondly,  coupled  with  this  lack  of  will-power,  hesitation,  uncer- 
tainty, indecision,  sooner  or  later  make  their  appearance.     Thirdly, 
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there  is  also  a  markedly  increased  irritability.  That  the  tired  man  is 
cross  is  as  well  known  to  the  laity  as  to  ourselves,  and  this  irritability 
is  merely  the  expression  of  a  more  or  less  marked  loss  of  self-control  or 
inhibition.  Fourthly,  the  man  who  is  chronically  tired  is  also  afraid, 
for  weakness  and  fear  inevitably  go  hand  in  hand.  Indeed,  it  is  a 
well-known  fact  that  neurasthenics  are  subject  to  spontaneous  attacks 
of  fear;  this  fear  is  causeless  in  origin  and  generalized  in  character. 
Sometimes  these  attacks  of  fear  are  accompanied  by  pallor  of  the  face 
and  palpitation  of  the  heart,  just  as  is  normal  fear.  More  rarely  they 
are  accompanied  by  the  most  pronounced  signs,  the  patient  suffering 
from  sudden  weakness,  pallor,  coldness  of  the  surface,  excessive  tachy- 
cardia, and  even  relaxation  of  the  spliincters.  Such  attacks  are  com- 
monly mistaken  for  attacks  of  hysteria,  but  they  bear  no  resemblance 
whatever  to  the  latter  affection.  It  should  be  added  that  occasion- 
ally the  attack  of  fear  is  not  accompanied  by  any  physical  symptoms. 

If  the  neurasthenia  occurs  in  a  patient  who  does  not  possess  a 
normal  nervous  system  to  start  with,  but  who  is  already  neuropathic 
by  heredity, — that  is,  possesses  a  nervous  system  structurally  defec- 
tive, feeble  in  resistance,  and  prone  to  degenerative  change, — certain 
special  symptom  groups  may  present  themselves.  These  have  been 
variously  termed  by  different  writers  the  neurasthenic  insanities,  and 
have  been  described  collectively  by  Janet  as  psychasthenia.  They 
clearly  have  not  to  do  with  neurasthenia  proper,  for  in  a  non-neuro- 
pathic subject  a  neurasthenia  will  always  remain  a  neurasthenia 
simplex,  and  true  and  uncomplicated  neurasthenia  never  terminates 
in  mental  disease. 

In  addition  to  the  psychic  symptoms  here  described,  the  patient 
also  suffers  from  insomnia.  Mostly  he  has  but  Httle  difficulty  in 
falling  asleep,  but  the  sleep  is  broken,  especially  toward  the  morning 
hours,  and  the  patient  finds  difficulty  in  falling  asleep  again.  If  he 
does,  the  second  sleep  is  hkely  to  be  heavy  and  the  awakening  to  be 
accompanied  by  a  feeHng  of  more  or  less  marked  prostration.  Occa- 
sionally the  sleep  is  interrupted  a  number  of  times,  and  often  is  accom- 
panied by  a  desire  to  empty  the  bladder.  Less  frequently  the  patient 
has  difficulty  in  falhng  asleep,  the  oncoming  of  the  first  sleep  being 
delayed  for  an  hour  or  more.  The  sleep  of  neurasthenics  is  rarely 
refreshing.  The  patient  usually  awakens  with  a  feeling  of  lethargy 
and  depression,  and  feels  but  little  inclined  to  activity,  especially  in 
the  early  part  of  the  day.  m  1 

The  somatic  symptoms  of  neurasthenia,  like  the  other  symptoms         m[ 
thus  far  detailed,  present  as  their  essential  characteristics  ready  ex-  '' 

haustion.  Thus  we  have,  as  the  cardinal  symptoms  of  the  indigestion 
of  neurasthenia,  atony,  delay,  and  enfeeblement.  The  disturbances 
of  digestion  may  be  intestinal  as  well  as  gastric,  while  constipation  is 
almost  the  rule.  Secondary  symptoms  are,  of  course,  present  here  as 
well  as  elsewhere.  The  indigestion  may  become  so  pronounced  as  to 
lead  to  the  production  of  a  secondary  gastric  catarrh.  On  the  other 
hand,  the  nervous  weakness  may  manifest  itself  not  so  much  by  aton- 
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icity  of  the  bowel- — that  is,  constipation — as  by  looseness,  and  the 
patient  may  not  infrequently  present  the  symptoms  of  sudden  and 
precipitate  bowel  movements,  accompanied  by  sudden  faintness  and 
prostration. 

The  disturbances  of  the  circulatory  apparatus  consist  in  modi- 
fication of  the  force  and  rhythm  of  the  heart's  action,  in  the  character 
and  frequency  of  the  pulse,  and  in  more  or  less  marked  alterations  of 
vasomotor  tonus.  Perhaps  the  most  striking,  if  not  indeed  the  most 
common,  symptom  of  circulatory  disturbance  is  palpitation  of  the 
heart.  While  frequently  associated  with  digestive  disturbances,  it  is 
by  no  means  dependent  upon  the  latter,  and  frequently  comes  spon- 
taneously. We  note  also  coldness  of  the  hands  and  feet.  Sometimes 
lividity,  local  flushings,  and  other  signs  of  vasomotor  disturbance  are 
noted.  The  circulatory  disturbances,  like  the  digestive  disturbances, 
are  to  be  referred  to  diminished  or  defective  innervation,  and  are  as 
much  the  expression  of  fatigue  as  are  the  other  symptoms  already  con- 
sidered. 

The  disturbances  of  the  secretions,  more  especially  of  the  skin  and 
of  the  kidneys,  are  to  be  referred  to  deficient  innervation,  and  cannot 
be  more  than  alluded  to  here.  The  disturbances  noted  in  the  skin 
consist  of  undue  moisture  of  hands  and  feet,  undue  sweating  upon 
exertion,  or,  on  the  other  hand,  of  unusual  dryness.  As  regards  the 
urine,  the  quantity  may  be  increased  or  diminished.  The  secretions, 
both  perspiration  and  urine,  may,  in  addition,  show  chemical  modifica- 
tions and  other  changes  secondary  in  character  which  space  will  not 
permit  us  to  consider. 

The  sexual  disturbances  of  neurasthenia  are  notably  those  of  ready 
exhaustion,  weakness,  and  irritabihty.  The  patient  may  complain  of 
diminished  sexual  power,  of  premature  ejaculation,  and  of  diminution 
of  the  sensations  normally  accompanying  the  sexual  act.  Numerous 
variations  of  these  symptoms,  depending  upon  the  sex  and  habits  of 
the  patient,  may  also  be  present.  They  are  of  the  nature  of  secondary 
manifestations. 

Treatment. — The  above  outline  of  symptoms  is  that  of  simple 
and  uncompHcated  neurasthenia,  that  which  the  writer  has  termed 
neurasthenia  simplex.  It  is,  as  far  as  we  are  able  to  determine,  a 
purely  functional  disease,  and  yet  there  is  reason  to  believe  that  if 
neurasthenia  simplex  lasts  for  a  long  time — that  is,  many  years — actual 
changes  may  supervene  in  the  tissues  and  the  signs  of  a  premature 
senescence  may  make  their  appearance.  The  writer  has  spoken  of 
such  cases  as  instances  of  neurasthenia  terminalis. 

The  conception  of  neurasthenia  as  a  state  of  chronic  fatigue  leads 
to  clear  conceptions  of  its  pathology.  In  the  normal  exercise  of  func- 
tion, such  as  leads  to  normal  fatigue,  there  are  changes,  chemical  and 
morphologic,  which  indicate  a  consumption  of  tissue — a  consumption 
which  depends  directly  upon  the  increased  oxidation  attendant  upon 
functional  activity.  The  expenditure  of  energy-  means  loss  of  sub- 
stance, and  that  this  conception  is  not  entirely  theoretic  is  e\'idenced 
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by  the  researches  of  Hodge,  Vas,  Nissl,  Mann,  Lugaro,  and  others,  in 
the  changes  in  the  nerve-cells  which  occur  from  function.  The  ex- 
cessive exercise  of  function  leads  to  the  excessive  consumption  of 
tissue,  and  there  can  be  no  doubt  that  here  we  have  a  factor  which 
plays  a  role  in  the  pathology  of  chronic  fatigue.  Secondly,  we  must 
bear  in  mind  the  role  played  by  the  products  of  tissue  waste.  It  is 
extremely  probable  that  waste  products  circulating  in  the  blood  in  I 

normal  amount  are  not  toxic  in  their  action,  and  in  reality  exercise  an  , 

important  and  beneficial  function  in  the  economy.     In  order  to  obtain  \ 

an  idea  as  to  the  action  of  '^uch  substances,  we  need  but  recall  the  • 

follo^ving  experiment:    It  is  well  known  to  physiologists  that  if  a  frog  * 

muscle  which  has  been  completely  exhausted  by  electric  stimulation, 
^nd  refuses  any  longer  to  respond,  is  washed  out  by  injecting  into  its  1 

artery  ordinary  salt  solution,  the  muscle  again  reacts  to  the  electric 
current,  and  almost  as  well  as  before.  Evidently  the  action  of  the 
waste  products  restrains  or  inhibits  the  muscular  contraction;  and  the 
question  arises,  may  it  not  be  that  this  is  one  of  nature's  methods  of 
preventing  undue  or  excessive  fatigue?  If  it  be  true  that  the  action  of 
the  muscles  is  inhibited  by  the  waste  products  resulting  from  func- 
tional activity,  the  same  is  probably  true  of  the  role  played  by  waste 
products  in  other  organs,  more  especially  in  the  nerve-centers.  Here, 
again,  the  probable  physiologic  action  of  waste  products  present  in 
normal  amount  is  to  induce  rest  by  retarding  activity.  Considered  in 
this  light,  the  various  fatigue  substances  normally  thrown  into  the 
circulation  act  as  sedatives  upon  the  nerve-centers,  and  are  among  the 
direct  causes  of  rest  and  of  sleep.  Fatigue  is  as  much  an  effect  of  the 
presence  of  waste  substances  as  it  is  of  the  consumption  of  tissue. 

Excessive  exercise  of  function  leads  primarily  to  the  excessive  con- 
sumption of  tissue.  Under  these  circumstances  the  waste  substances 
thrown  into  the  circulation  are  present  in  abnormal  amount,  and  in- 
stead of  a  sedative  or  retarding  influence,  exert  a  toxic  action.  They 
no  longer  act  as  gentle  restrainers  of  function,  as  preventives  of  un- 
physiologic  waste,  but  as  poisons.  In  all  probability  their  effect  upon 
the  nerve-centers  is  now  that  of  irritants  and  excitants,  and  instead  of 
inducing  rest,  they  disturb  or  prevent  it.  Here  we  have,  I  believe,  the 
explanation  of  the  nervousness  and  the  irritability  of  exhausted  states 
and  of  the  insomnia  of  overfatigue.  However,  it  is  extremely  prob- 
able that  excess  of  function,  if  persisted  in,  leads  eventually  to  a  per- 
version of  the  chemical  changes  that  accompany  normal  function; 
and  thus  arises  an  additional  element  of  toxicity. 

In  the  treatment  of  neurasthenia,  therefore,  two  problems  present 
themselves:  first,  the  restitution  of  tissue;  and,  secondly,  the  ehmina- 
tion  of  waste  substances.  The  first  impHes  rest  and  the  administra- 
tion of  food;  the  second,  the  maintenance  of  the  action  of  the  skin,  of 
the  kidneys,  and  of  the  bowels.  The  special  methods  adopted  in  given 
cases  are,  of  course,  subject  to  a  great  variety  of  detail. 

The  first  indication  is  to  remove,  if  possible,  the  cause  of  the  fatigue 
symptoms.     If  the  case  be  one  of  simple  and  uncomplicated  neuras- 
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thenia,  it  will  generally  be  found  that  the  case  owes  its  origin  to  some 
infraction  of  physiologic  Uving.  In  the  civilization  of  our  day  no 
cause  is  more  potent  than  overwork  and  nervous  overstrain.  In 
many  cases,  if  merely  so  much  of  the  strain  be  taken  off  as  is  in  excess 
of  the  patient's  strength,  nature  wiU  gradually  reestablish  a  normal 
equiUbrium,  provided,  of  course,  that  the  overstrain  has  not  been  too 
long  continued.  The  cessation  of  overwork  of  itself  brings  about  a 
degree  of  relative  rest.  In  searching  for  the  cause  of  a  neurasthenia, 
aU  possible  etiologic  elements  should  be  inquired  into,  and  in  this 
connection  we  should  remember  not  only  overwork,  but  also  worry, 
sexual  excess,  and  the  abuse  of  stimulants.  It  can  readily  be  compre- 
hended that  rest  of  itself  may  fail  to  bring  relief,  so  long  as  the  various 
unphysiologic  strains  to  which  the  nervous  system  has  been  subjected 
are  not  removed.  Rest,  too,  has  a  very  wide  apphcation,  as  has  al- 
ready been  impHed,  for  it  may  vary  from  the  sHght  degree  of  relative 
rest  just  mentioned,  to  the  profound  degree  of  rest  that  is  obtained  by 
placing  the  patient  in  bed  for  a  more  or  less  prolonged  period  of  time. 

Partial  Rest  Methods.— When  the  neurasthenia  is  not  pronounced, 
or  when  the  patient  happens  to  be  one  who  is  actively  engaged  in 
business  and  whose  obligations  and  responsibiHties  cannot  be  laid 
aside,  or  whose  circumstances  negative  a  treatment  by  rest  in  bed  owing 
to  the  expense,  it  is  wise  to  have  recourse  to  the  so-called  partial  rest 
methods.  Of  course,  as  far  as  possible  such  a  patient  should  diminish 
the  amount  of  work  that  he  does.  Secondly,  he  should  increase  the 
hours  of  rest  as  much  as  possible.  He  should  retire  early,  say  at 
nine  o'clock,  and  rise  as  late  as  his  engagements  permit.  He  should 
lie  down  immediately  after  the  midday  meal,  resting  for  an  hour,  or  if 
possible  for  two  hours.  By  following  this  plan,  the  number  of  hours 
spent  in  actually  lying  down  may  be  greatly  increased;  the  more,  of 
course,  the  better.  For  this  excessive  rest  a  certain  amount  of  com- 
plementary exercise  must  be  prescribed,  and  this  exercise  should  be 
taken  in  the  open  air.  It  may  consist  at  first  of  a  twenty-minute  walk 
taken  between  the  hours  of  eleven  and  one,  or  between  the  hours  of 
three  and  five.  Gradually  the  amount  of  exercise  should  be  increased 
until  the  patient  is  walking  upward  of  an  hour  once,  or  it  may  be 
twice,  daily.  Care,  however,  should  be  taken  not  to  permit  the  patient 
to  take  too  much  exercise  at  first.  In  any  event  the  amount  of  exer- 
cise should  in  the  beginning  be  very  slight.  Fatigue  should  always  be 
avoided,  for  if  fatigue  be  induced,  the  very  object  of  our  treatment  is 
defeated. 

Having  prescribed  the  proper  proportion  of  rest  and  exercise,  we 
should  next  take  up  the  matter  of  food.  The  amount  of  this  should 
be,  if  possible,  large.  As  a  rule,  the  quantity  of  nourishment  can 
readily  be  increased  by  a  very  simple  expedient,  namely,  by  in- 
structing the  patient  to  add  a  definite  quantity  of  milk,  say  from 
4  to  8  ounces,  to  each  meal,  and  to  drink  an  equal  amount  between 
meals  and  on  going  to  bed.  The  amount  should  be  small  at  first  and 
gradually  increased  until  even  lo  or  12  ounces  at  a  time  are  taken. 
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We  should  bear  in  mind  also  that  the  red  meats  are  not,  as  a  rule, 
suiiable  for  neurasthenic  patients.  In  the  latter,  either  the  output  of 
alloxuric  bodies  is  increased,  or  their  elimination  is  interfered  with,  so 
that  a  diet  containing  meat  in  large  quantities  is  contraindicated. 
Starchy  foods  and  sweets  are  also  to  be  avoided,  first,  because  they 
favor  the  formation  of  alloxuric  bodies ;  secondly,  because  they  may 
give  rise  to  more  or  less  marked  digestive  disturbances;  and,  thirdly, 
because  their  tissue-building  value  is  comparatively  low.  The  car- 
bohydrates are  of  value  when  muscular  energy  is  to  be  eliminated, 
and  are  not  indicated  in  periods  of  rest.  With  regard  to  meats,  we 
should,  therefore,  advise  the  patient  to  take  the  red  meats,  beef  and 
lamb,  sparingly.  It  is  not  wise,  however,  to  interdict  the  use  of  the 
red  meats  absolutely  in  patients  treated  by  partial  methods.  For  a 
similar  reason  the  carbohydrates  should  not  be  withdrawn  altogether, 
but  their  quantity  should  be  regulated.  Fats  also  should  be  avoided 
for  a  time,  and  the  patient  restricted  to  small  quantities  of  butter. 
The  white  meats,  chicken,  fish  and  oysters,  and  eggs  should  be  taken 
freely,  as  should  also  the  succulent  vegetables.  Celery,  lettuce,  and 
water-cress  and  ripe  or  stewed  fruits  should  be  added.  Neurasthenic 
patients  do  best  on  a  mixed  diet.  We  should  remember  also  that 
Hberal  feeding,  that  feeding  in  excess,  is  indicated. 

Stimulants,  alcohol,  tobacco,  tea,  and  coffee,  are  best  withdrawn 
absolutely.  In  given  cases,  however,  if  the  patient  is  placed  under 
such  circumstances  that  he  cannot  lessen  his  work,  that  he  is  burdened 
with  imperative  engagements,  carries  great  responsibilities  which 
must  be  discharged,  the  cup  of  morning  coffee  may  be  allowed,  or 
perhaps  a  cup  of  tea  may  be  substituted.  Usually,  however,  the  coffee 
can  be  withdrawn  and  replaced  by  a  cup  of  hot  cocoa  or  hot  milk. 
With  regard  to  patients  who  are  in  the  middle  or  advanced  period 
of  Hfe,  and  who  have  been  accustomed  to  the  use  of  wines,  it  may  be 
wise  to  permit  the  use  of  a  small  quantity  of  claret  or  Burgundy  at 
dinner.  This,  however,  is  a  distinct  exception  to  the  rule.  Usually 
neurasthenics  are  very  susceptible  to  the  use  of  alcohol.  It  makes 
them  dull  and  heavy,  and  renders  the  discharge  of  their  duties  more 
difficult.  Tobacco,  other  things  being  equal,  should  also  be  with- 
drawn entirely. 

The  next  point  we  have  to  consider  is  the  elimination  of  waste 
products.  Many  of  the  vague  aches  and  distressing  sensations  from 
which  neurasthenic  patients  suffer  are  doubtless  due  to  the  retention 
of  waste  substances,  notably  uric  acid  and  its  salts,  or  perhaps  one 
should  say,  more  generally,  the  alloxuric  bodies.  So  far  as  possible, 
therefore,  we  should  add  to  the  plan  of  H  vlng  simple  methods  by  means 
of  which  the  elimination  of  these  substances  is  facilitated.  We  should, 
therefore,  increase  the  amount  of  Hquid  which  the  patient  takes.  The 
neurasthenic  quite  commonly  suffers  from  a  deficient  thirst,  and  if  left 
to  himself,  drinks  an  insufficient  amount  of  water.  It  is  necessary  not 
only  to  instruct  him  to  drink  water,  but  at  times  to  fLx  the  amount, 
usually  a  liberal  amount,  which  he  is  to  cofisume  at  stated  intervals. 
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The  various  table  waters  may  here  be  made  use  of  with  advantage. 
The  free  addition  of  milk  to  the  diet,  of  course,  accomplishes  the  same 
object,  and  often  renders  the  addition  of  water  in  large  quantities  less 
imperative. 

Next  it  is  in  order  to  secure  free  elimination  by  the  skin,  by  the 
kidneys,  and  by  the  bowels.  The  skin  can  be  stimulated  very  readily, 
of  course,  by  a  liberal  use  of  baths  and  by  simple  rubbing.'  Baths, 
however,  if  used  too  freely,  may  exaggerate  the  general  weakness  and 
relaxation  from  which  the  patient  already  suffers.  As  a  rule,  the  use  of 
a  simple  warm  sponge-bath  daily,  followed  by  gentle  friction,  is  all 
that  is  required.  A  brief  immersion  bath  will,  of  course,  answer  the 
same  purpose.  As  the  circulation  in  neurasthenics  is  already  some- 
what enfeebled,  as  e\idenced  by  the  coldness  and  lividity  of  the  ex- 
tremities, they  do  not  react,  as  a  rule,  to  cold  baths,  and,  as  a  matter  of 
actual  experience,  it  is  found  that  warm  baths  are  not  only  well  tol- 
erated, but  are  productive  of  the  best  results.  Finally,  the  time  of  day 
at  which  the  bath  is  taken  is  of  importance.  Usually,  in  cases  treated 
by  the  partial  rest  method,  the  bath  should  be  taken  in  the  evening, 
shortly  before  retiring.  At  this  time  it  aids  in  relieving  the  fatigue  of 
the  day  and  also  quiets  the  patient  and  prepares  him  for  sleep.  In 
mild  cases  of  neurasthenia  or  in  convalescent  cases  cold  water  is  well 
borne,  and  is  followed  by  a  healthy  reaction,  but  this  is  not  the  case 
when  the  neurasthenia  is  at  all  marked  or  the  vasomotor  tone  is  at 
all  deficient.  However,  the  patient  who  has  been  using  the  warm  bath 
for  a  time  may  gradually  reduce  the  temperature  of  the  bath  from  day 
to  day,  and  finally  take  a  bath  of  from  60°  to  50°  F.,  which  in  proper 
cases  is  followed  by  a  prompt  and  healthy  reaction.  The  arterial 
tension,  which  is  especially  low  in  neurasthenics  in  the  early  hours  of 
the  day,  is  by  this  means  raised,  and  many  of  the  fatigue  symptoms 
either  disappear  or  are  lessened  for  the  time  being.  Tissue  metab- 
olism is  also  actively  promoted,  for  observation  has  shown  that  the 
stimulus  of  the  cold  bath  increases  the  consumption  of  oxygen  and 
the  ehmination  of  carbon  dioxid.  Elaborate  hydro  therapeutic  ap- 
paratus to  secure  such  results  is  unnecessary.  The  latter  is  usually 
not  at  the  command  of  the  patient,  and  only  infrequently  at  the  com- 
mand of  the  physician,  but  excellent  results  can  be  achieved  by  very 
simple  means. 

In  partial  rest  methods  massage  may,  of  course,  also  be  employed, 
and  often  with  advantage.  It  has  the  advantage  of  taking  the  place 
of  exercise,  which  it  is  otherwise  incumbent  upon  the  patient  to  take. 

Full  Rest  Methods. — When  neurasthenia  is  pronounced,  it  becomes 
imperative,  whenever  practicable,  to  order  the  patient  to  bed  and  to 
institute  a  radical  course  of  rest  treatment.  It  is  usually  necessary  to 
give  close  attention  to  the  carrying  out  of  the  details  lest  the  purpose 
of  the  treatment  be  defeated  by  some  apparently  trifling  neglect.  If 
rest  is  imperative,  this  rest  must  be  made  as  nearly  absolute  as  possible. 
The  patient  is  instructed  to  he  quietly,  not  to  sit  up  except  for  the 
special  purpose  of  taking  food,  nor  is  the  patient  to  leave  the  bed 
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except  for  the  purpose  of  emptying  the  bowels  or  the  bladder.  Such  a 
degree  of  rest,  maintained  for  a  number  of  weeks,  is  usually  sufficient 
for  ordinary  cases.  However,  cases  of  neurasthenia  are  met  with 
which  are  so  profound  that  the  mere  effort  of  sitting  up  in  bed  or 
turning  from  side  to  side  is  sufi&cient  to  cause  distress.  Such  a  patient 
must  be  fed  by  the  nurse,  and  when  he  desires  to  change  his  position, 
he  should  be  gently  moved  by  the  attendant.  Cases  requiring  such 
stringent  methods  as  these  are  infrequent,  however. 

It  should  be  borne  in  mind  that  the  patient  should  have  not  only 
physical  rest,  but  also  rest  of  mind,  and  all  source  of  mental  and 
emotional  excitement  should  be  avoided.  With  this  object  in  view, 
it  is  necessary  to  cut  off,  or  strongly  to  advise  the  patient  to  cut  off, 
communication  with  the  outside  world  either  absolutely  or  in  a  very 
large  degree.  This  necessitates  the  exclusion  of  relatives  and  others, 
as  well  as  the  interruption  of  all  correspondence.  The  patient,  in 
other  words,  should  be  isolated,  and  the  isolation  should  be  rigid  in 
proportion  to  the  severity  of  the  case. 

The  isolation  is  sometimes,  though  not  often,  actively  resisted  by 
the  patient.  More  frequently,  however,  it  is  the  relatives  who  are 
insistent,  and  it  is  against  them  especially  that  isolation  is  a  protection. 
The  exhibition  of  anxiety  by  relatives  and  friends  and  the  constant 
watching  of  symptoms  by  them  serve  only  to  convince  the  patient 
that  he  is  seriously  ill,  perhaps  hopelessly  so ;  in  other  words,  they  keep 
up  the  constant  suggestion  of  illness  without  meaning  to  do  so.  Iso- 
lation, however,  must  now  and  then  be  modified.  The  circumstances 
surrounding  the  patient  may  be  such  that  absolute  isolation  is  neither 
feasible  nor  wise.  Occasionally  it  may  be  expedient  and  safe  to  permit 
a  child  to  visit  its  mother  at  intervals,  or  the  mother  perhaps  to  visit 
the  daughter.  At  other  times  facts  of  a  business  nature,  especially  in 
the  case  of  a  male  patient,  may  necessitate  modifications  of  the  prin- 
ciple of  isolation.  With  due  precautions,  however,  these  modifica- 
tions are  bereft  of  harm. 

In  patients  treated  by  partial  rest  methods  a  properly  proportioned 
amount  of  exercise  may  counterbalance  the  effects  of  the  excessive 
rest.  However,  in  patients  treated  by  full  rest  methods  exercise  is 
not  possible,  and  must  be  substituted  by  other  means.  The  only 
measure  especially  at  our  command  is,  of  course,  massage.  In  the  bed 
treatment  of  neurasthenia  the  employment  of  massage  is  imperative. 
It  can  never  be  dispensed  with.  It  should,  in  the  beginning  of  the 
treatment,  be  carried  out  gently  or  superficially,  and  should  be  appHed 
for  a  relatively  short  time.  Severe  or  deep  massage  given  at  first 
may  greatly  increase  the  general  sense  of  fatigue  from  which  the  patient 
suffers,  while  local  soreness  or  rapid  action  of  the  heart  may  add  to  his 
distress.  Gentle  massage  having  been  instituted  in  the  beginning,  it 
may  httle  by  httle  be  increased,  in  both  depth  and  vigor,  so  that  after 
the  expiration  of  a  variable  period,  say  from  a  week  or  ten  days,  full 
massage  is  given  for  about  an  hour's  duration.  We  should  bear  in 
mind,  however,  that  some  patients  are  never  able  to  endure  a  very 
hard  or  prolonged  rubbing. 
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Electricity  is  an  adjuvant  to  treatment  which  is  much  inferior  to 
the  value  of  massage.  However,  it  also  stimulates  nutrition  and 
enables  us  to  combat  the  unfavorable  effects  of  prolonged  rest  in  bed. 
It  should  rarely,  if  ever,  be  used  in  the  early  stage  of  the  treatment. 
The  patient  is  already  very  nervous,  and  is  frequently  afraid  of  the 
electric  apparatus.  Indeed,  in  many  cases  the  excitement  and  the 
irritation  which  the  application  of  the  electricity  causes  compel  its 
discontinuance.  As  a  rule,  it  should  not  be  employed  at  all,  save 
weeks  after  treatment  is  well  under  way,  and  in  some  cases  not  until 
the  last  weeks  of  the  treatment,  preparatory  to  getting  the  patient  out 
of  bed.  At  this  period  the  exercise  which  it  gives  the  muscles  is  un- 
doubtedly beneficial.  As  a  rule,  it  is  found  that  the  slowly  interrupted 
faradic  current  is  the  most  valuable.  The  nurse  is  previously  in- 
structed as  to  the  important  motor  points,  so  that  each  group  of 
muscles  undergoes  a  given  number  of  contractions.  It  is  wise  also 
to  begin  by  Hmiting  the  application  to  the  flexors  and  extensors  of  the 
legs;  later  the  appKcations  should  include  the  thighs,  arms,  and  trunk. 
The  duration  of  the  treatment  should  not  be  more  than  twenty  to 
forty  minutes. 

The  diet  applicable  to  neurasthenia  has  already  been  outlined  in 
describing  partial  rest  methods.  Suffice  it  to  say  that  in  the  treatment 
by  rest  in  bed  it  is  wise  to  begin  with  a  moderate  amount  of  food  only. 
Sometimes  it  is  wise  to  begin  with  milk  alone,  giving  this  in  exceedingly 
moderate  quantities — 4  to  6  ounces  at  meal-times,  between  meals,  and 
just  before  the  hour  for  sleep.  However,  in  most  patients  some  solid 
food  can  be  given  in  the  beginning.  As  regards  meats,  the  white 
meats  should,  as  before,  be  preferred.  The  succulent  vegetables, 
spinach,  squash,  stewed  celery,  and  later  peas,  string-beans,  and  other 
vegetables,  may  be  added  until  a  full  diet  is  reached.  Eggs  may,  of 
course,  also  be  given.  Potatoes  should  for  a  long  time  be  excluded, 
as  should  also  wheat  bread  in  any  quantity.  The  neurasthenic,  how- 
ever, is  preeminently  in  need  of  a  mixed  diet,  one  capable  of  furnishing 
all  that  the  tissues  require — proteids,  fats,  carbohydrates,  vegetable 
acids,  and  salts;  but  this  full  diet  should  be  approached  gradually. 
The  milk  should  be  increased  gradually  in  quantity  until  8,  10,  12,  or 
more  ounces  are  taken  six  times  daily.  Not  infreq.uently  the  patient 
objects  to  the  milk.  Sometimes  this  objection  is  based  upon  an  actual 
idiosyncrasy,  so  that  milk  is  digested  with  great  difficulty.  In  such 
instances  we  may  make  a  trial  of  various  forms  of  modified  milk.  At 
times  the  difficulty  is  overcome  by  the  addition  of  some  alkaline  water, 
still  or  effervescing,  such  as  Vichy  or  Selters,  or  ApolKnaris  or  artificial 
plain  soda-water.  At  times  the  addition  of  a  little  table-salt  makes 
the  milk  palatable.  Finally,  the  milk  may  be  predigested,  or,  what  is 
often  a  better  plan,  a  small  quantity  of  some  digestive  powder,  such 
as  pancreatin  or  sodium  bicarbonate,  may  be  added  to  the  cold  milk 
just  before  the  latter  is  taken.  Buttermilk,  if  it  can  be  obtained,  is 
also  of  great  advantage,  especially  if  there  is  marked  constipation. 
In  other  cases  whey  can  be  employed  with  benefit  ;  it  does  not,  how- 
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ever,  answer  as  a  substitute  for  milk  for  any  lengthy  period.  Kumiss, 
or  rather  imitation  kumiss,  is  of  much  more  value  than  whey,  and  is 
frequently  v/ell  digested  when  milk,  even  modified,  fails.  Occasionally 
it  is  necessary  to  abandon  milk  altogether,  and  under  such  circum- 
stances we  may  resort  to  egg  feeding.  Eggs  are  best  given  raw,  and 
should  be  given  in  increasing  number  daily.  The  procedure  is  as 
follows:  A  raw  egg  is  carefully  opened  and  dropped  into  a  cup  in  such 
a  way  that  the  yolk  is  not  broken.  The  patient  is  then  directed  to 
swallow  the  egg  whole  and  with  a  single  effort.  It  is  best  to  administer 
the  egg  without  salt,  lemon-juice,  or  other  attempt  at  flavoring.  At 
first  it  is  wise  to  begin  with  one  egg  between  meals,  the  number  being 
increased  to  two,  three,  or  four,  and  even  more,  as  circumstances  per- 
mit. Later  on  a  raw  egg  is  given  after  each  meal, — sometimes  two, — 
and  thus  the  number  of  raw  eggs  is  increased  so  that  in  many  instances 
quite  a  large  number  are  taken.  As  a  rule,  the  limit  is  reached  at 
eight  or  ten  eggs.  There  are  patients,  however,  who  take  as  many  as 
a  dozen,  eighteen,  or  even  more  eggs  in  a  day.  As  a  rule,  these  large 
quantities  are  well  borne.  Exceptionally,  however,  if  a  patient  has 
taken  a  large  number  of  eggs,  the  skin  acquires  a  yellowish  tinge.  This 
is  possibly  related  to  the  proteid  of  the  yolk,  which  contains  a  certain 
amount  of  sulphur.  The  coloring  of  the  skin  sometimes  alarms  the 
patient,  as  it  suggests  an  attack  of  jaundice.  However,  there  is  no 
discoloration  of  the  conjunctivae.  The  tint,  too.  is  of  a  brighter  yellow 
than  that  seen  in  jaundice.  The  staining  of  the  skin  can  be  made 
to  disappear  by  simply  withdrawing  the  yolk  and  restricting  the  egg 
feeding  to  the  whites  of  the  eggs  only.  In  a  few  days  the  coloring  be- 
comes distinctly  less  pronounced  and  finally  fades  altogether. 

The  quantity  of  food  which  it  is  possible  to  administer  to  neuras- 
thenic patients  at  rest  in  bed  is  sometimes  astonishingly  large,  and  is 
attended  by  a  rapid  increase  in  weight.  If  proper  precautions  are 
taken,  no  digestive  disturbances,  gastric  or  intestinal,  accompany  this 
surcharge  of  the  digestive  tract.  Great  care  should,  of  course,  be 
taken  under  massive  feeding  to  keep  the  bowels  open,  to  see  that  the 
skin  is  kept  active  by  bathing,  and  to  see  that  the  massage  is  given 
thoroughly.  No  undue  distention  of  the  stomach  or  of  the  abdomen 
results,  and  when  the  amount  is  again  reduced  to  normal,  no  untoward 
consequences  are  observed. 

It  is  indispensable  to  give  the  patient  a  special  nurse,  one  whose 
function  it  is  to  devote  her  entire  time  to  her  one  patient.  She  should 
sleep  upon  a  cot  either  in  the  same  room  as  the  patient  or  in  a  room 
immicdiately  communicating.  She  should  spend,  counting  her  own 
sleep,  twenty-two  hours  out  of  the  twenty-four  with  her  patient.  As 
a  rule,  the  patient  is  quieted  and  prepared  for  an  afternoon  sleep  or 
absolute  rest  during  the  hours  of  from  two  to  four.  During  this  time 
the  nurse  ma}/  seek  recreation  in  the  open  air.  Furthermore,  the  in- 
troduction of  a  special  nurse  into  the  room  of  a  patient  modifies  the 
isolation.  The  nurse,  if  properly  trained  and  adapted  to  her  work, 
may  in  various  ways  divert  the  nosophobic .  thoughts  of  her  patient 
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into  pleasant  and  healthful  channels.  Finally,  it  is  imperative  to  add 
that  a  male  patient  should  have  a  male  nurse. 

Other  things  equal,  the  nurse  had  best  give  the  massage  and  make 
the  electric  applications  herself.  The  introduction  of  a  masseuse  into 
the  room  very  frequently  disturbs  the  patient.  The  masseuse,  if  she 
be  not  a  very  tactful  person,  may  create  havoc  by  the  gossip  and  in- 
judicious communications  which  she  may  bring  into  the  room. 

If  the  details  of  a  rest  treatment  be  properly  carried  out,  various 
changes  are  noted,  provided,  of  course,  that  the  case  progresses  favor- 
ably. It  is  noted  that  the  patient  increases  in  weight,  the  muscles 
become  firm,  the  extremities  cease  to  be  cold,  and  the  patient  begins  to 
lose  her  pallor.  The  patient  gradually  passes  into  a  condition  of  pla- 
cidity and  contentment.  Nervousness  and  restlessness  give  way  to 
quiet  and  an  increasing  sense  of  physical  well-being.  The  patient 
usually  remains  in  this  condition  until  a  large  degree  of  improvement 
has  been  reached  and  maintained  for  some  time.  Sooner  or  later, 
however,  mental  indifference  and  placidity  give  way  to  spontaneity  of 
thought  and  action,  and  to  a  desire  for  activity,  both  mental  and 
physical,  and  the  patient  begins  to  ask  permission  to  sit  up,  to  leave 
the  bed,  or  to  begin  exercising.  It  is  found  also,  if  the  patient  is 
weighed,  that  he  has  gained  in  weight.  Often  this  gain  is  so  marked 
as  to  bring  the  weight  a  little  above  the  normal  average. 

As  soon  as  the  maximum  degree  of  improvement  has  been  attained, 
— a  period  which  ensues  at  the  end  of  six  to  ten  weeks  or  more, — the 
patient  should  be  permitted  to  leave  the  bed  for  a  few  minutes  daily, 
say,  five  or  ten  minutes  at  a  time.  The  process  of  getting  the  patient 
out  of  bed  should  be  a  very  gradual  one ;  otherwise  the  effort  of  sitting 
up  may  bring  on  a  sense  of  weakness,  trembling  in  the  extremities, 
faintness,  or  giddiness.  Symptoms  such  as  these  are,  however,  never 
observed  in  patients  in  whom  proper  care  is  exercised.  Little  by  little 
the  time  is  increased  until  the  patient  sits  up  five  or  six  hours  out  of  the 
twenty-four.  Light  passive  exercises,  later  caKsthenics,  and  finally  a 
full  course  of  Swedish  movements  with  resistance,  should  be  instituted. 
Exercise  in  the  open  air  by  walking  or  an  occasional  carriage-ride  is 
added.  Finally  the  patient  is  up  the  greater  part  of  the  day,  rising 
late,  say  at  10.30  in  the  morning,  lying  down  between  two  and  four, 
and  going  to  bed  again  some  time  after  the  evening  meal.  It  is  a  good 
plan  to  complete  the  treatment  not  by  sending  the  patient  directly 
home,  but  to  some  nearby  point  in  the  country  or  at  the  seashore, 
where  exercise  in  the  open  air  can  still  further  be  carried  out,  and,  if 
possible,  among  pleasant  and  stimulating  surroundings.  As  a  rule, 
a  stay  of  two  weeks  at  the  seashore  answers  every  purpose.  During 
this  period  also  the  patient  may  gradually  resume  communication  with 
her  friends.     The  nurse  should  accompany  the  patient. 

The  importance  of  active  exercise  subsequent  to  a  course  of  rest 
treatm.ent  cannot  be  too  strongly  insisted  upon.  The  error,  however, 
must  be  avoided  of  allowing  the  patient  to  take  too  much  exercise, 
especially  at  first.     The  exercise  should  be  Httle  at  first  and  steadily 
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increased,  but  should  always  stop  well  within  the  limit  of  fatigue. 
After  returning  home  the  patient  should  be  instructed  to  Uve  conser- 
vatively, and  a  strictly  physiologic  method  of  H\'ing  should  be  insisted 
upon.  Permanent  results  follow  a  radical  course  of  rest  treatment, 
especially  if  the  subsequent  conduct  of  the  case  be  well  carried  out. 
It  is  of  very  great  consequence,  before  the  patient  finally  passes  from 
under  the  influence  of  the  physician,  to  induce  her  to  take  up  or  in  some 
way  bring  about  the  filUng  of  her  time  with  some  agreeable  and  suitable 
occupation.  Work,  both  mental  and  physical,  is  the  best  guarantee 
of  health.  Work  should,  of  course,  be  within  physiologic  Hmits,  and 
adapted  to  the  physical  and  mental  make-up  of  the  patient.  A  too 
prolonged  period  of  idleness  after  a  course  of  rest  treatment  may  favor 
the  formation  of  invaHd  and  slothful  habits. 

It  will  be  noted  that  thus  far  nothing  has  been  said  as  to  medication, 
and  indeed  in  many  cases  no  medication  is  required.  However,  the 
constipation  frequently  present,  and  at  times  the  insomnia,  when 
marked,  may  demand  treatment  by  medicines.  Constipation  is  fre- 
quently combated  by  the  diet  and  by  the  massage.  Mild  laxatives,  ^ 
such  as  sodium  phosphate,  preferably  the  effervescent  preparation,  or 
Hathorn  or  Friedrichshall  water,  may  be  administered  in  the  morning, 
a  half-hour  or  more  before  the  first  feeding.  We  should,  however,  not 
make  the  mistake  of  using  salines,  even  when  mild,  for  too  long  a  period. 
Often  a  vegetable  laxative,  such  as  cascara,  which  is  so  extensively 
used  at  present,  answers  the  purpose  well.  Indeed,  in  an  atonic  con- 
dition of  the  digestive  tract  cascara  is  especially  indicated.  It  is  best 
given  in  the  form  of  a  liquid  preparation,  in  small  doses  after  meals, 
rather  than  in  a  single  dose  at  bedtime.  At  other  times  a  pill  contain- 
ing small  doses  of  compound  extract  of  colocynth,  nux  vomica,  and 
hyoscyamus,  or  a  pill  of  aloes,  belladonna,  or  strychnin,  or,  when  a 
more  decided  laxative  is  desired,  a  pill  containing  small  doses  of  po- 
dophyUin,  may  be  administered.  Generally,  the  laxative  should  be 
given  at  night.  Again,  atony  of  the  stomach  may  suggest  the  use  of 
some  simple  bitter.  As  a  rule,  however,  this  is  not  required.  The 
neurasthenic,  fortunately,  has  usually  a  good  appetite.  At  times 
catarrh  of  the  stomach  is  present  as  a  compUcation,  and  may  suggest 
special  medication.  Here  the  various  preparations  of  bismuth,  re- 
sorcinol,  charcoal,  or  perhaps  a  pill  containing  nitrate  of  silver,  adminis- 
tered a  short  time  before  feeding,  may  be  used.  Now  and  then  the 
presence  of  an  unusual  amount  of  intestinal  fermentation  may  suggest 
the  employment  of  beta-naphthol  or  other  intestinal  antiseptic. 

Occasionally  persistent  fatigue  sensations,  more  especially  fatigue 
pains,  may  indicate  the  employment  of  the  various  sahcylates,  more 
especially  salophen  or  aspirin,  and  possibly  sodium  salicylate. 

Not  infrequently  the  insomnia  is  so  pronounced  that  it  does  not 
yield  to  the  massage  or  simple  hydrotherapeutic  measures,  such  as  the 
warm  bath  or  the  drip-sheet.  In  such  cases  it  may  be  necessary  to 
employ  small  doses  of  sedatives  for  a  time,  such  as  the  bromids,  tri- 
onal,  sulphonal,  medinal,  or  veronal.     For  obvious  reasons  these  drugs 
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should  not  be  continued  long,  nor  should  they  be  given  in  unnecessarily 
large  doses.  The  stronger  hypnotics,  such  as  morphin  and  chloral, 
are  rarely  indicated.  Finally,  it  may  be  repeated  that  it  is  often  pos- 
sible to  conduct  a  rest  treatment  from  beginning  to  end  with  very 
little  and  often  no  medication. 

Psychotherapy,  unless  combined  with  the  physiologic  and  other 
remedial  methods  detailed  above,  is  of  little  or  no  service.  That  the 
suggestion  of  returning  health  is  of  real  value  in  neurasthenia  there  can 
be  no  doubt,  and  that  an  air  of  cheerfulness  and  brightness  should  per- 
vade the  sick-room  goes  without  saying.  Direct  and  indirect  sugges- 
tion may  both  be  employed  with  advantage  in  the  control  of  special 
symptoms  as  they  arise,  but  hypnotic  or  complex  psycho-analytic 
procedures  are  but  rarely  indicated  or  of  value. 

HYSTERIA 

Hysteria  may  be  defined  as  a  psychoneurosis,  the  various  symptoms 
of  which  present  the  intrinsic  evidence  of  a  mental  origin.  Like  the 
symptoms  of  neurasthenia,  they  can  be  roughly  divided  into  a  group 
of  sensory,  motor,  psychic,  and  visceral  symptoms. 

The  tisturbances  of  sensation  present  themselves  in  the  form  of  an 
anesthesia,  hypesthesia,  paresthesia,  or  hyperesthesia.  The  areas  in- 
volved present  no  relation  to  nerve  distribution  or  to  spinal  segmenta- 
tion. For  example,  a  patient  may  present  an  anesthesia  of  a  hand, 
investing  the  latter  like  a  glove ;  or  of  a  foot,  investing  the  latter  hke  a 
stocking.  Sometimes  a  mere  segment  only  of  a  Hmb  is  involved,  or 
there  may  be  a  patch  of  diminished  sensation  placed  here  or  there  on 
face,  hmbs,  or  trunk.  Not  infrequently  it  involves  the  entire  half  of  the 
body,  producing  a  hemihypesthesia,  or,  if  pronounced,  a  hemianesthesia. 

The  sensory  disturbances  of  hysteria  usually  involve  all  forms  of 
sensation,  though  in  certain  rare  instances  a  dissociated  loss  may  be 
present;  for  instance,  a  loss  of  the  pain  sense  or  of  the  temperature 
sense,  with  preservation  of  the  tactile  sense.  As  stated,  the  disturb- 
ances of  sensation  may  present  themselves  in  the  form  of  isolated 
patches  of  excessive  sensitiveness  in  certain  situations,  that  is,  there 
may  be  present  a  hyperesthesia  or  even  a  hyperalgesia.  The  areas  are 
usually  small,  and  may  be  found  upon  any  portion  of  the  trunk  or 
limbs,  though  they  are  most  frequently  found  in  certain  situations,  es- 
pecially in  a  certain  oval  area  over  the  ribs  just  below  the  mammary 
glands,  and  another  oval  area  immediately  over  the  groin.  The  ten- 
derness is  always  extremely  superficial.  Very  frequently,  if  present 
upon  light  pressure,  it  disappears  upon  deep  pressure.  The  areas  are 
found  more  frequently  upon  the  left  side  of  the  body  than  upon  the 
right.  They  are  also  quite  frequently  foimd  in  the  form  of  isolated 
patches  over  the  spines  of  the  vertebrae  or  to  either  side  of  the  spine, 
below  the  inferior  angle  of  the  scapula.  Not  infrequently  they  are 
found  over  the  scalp.  Occasionally  they  are  found  on  the  buccal 
mucous  membrane,  in  the  conjunctiva,  the  nasal  mucous  membrane, 
the  vagina,  or  it  may  be  the  rectum. 
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The  special  senses  are  not  infrequently  involved.  Especially  is 
this  true  of  vision.  In  most  instances,  in  the  latter  case,  it  is  that  of 
contraction  of  the  visual  field  the  peripheral  portion  of  the  retina 
being  anesthetic.  Not  infrequently  so-called  reversal  of  the  color  field 
is  present.  In  health  \aolet  is  perceived  in  a  relatively  small  center, 
green  in  a  somewhat  larger  area,  red  in  a  still  larger  area,  yellow  in 
a  still  larger  area,  and  blue  in  a  stiU  larger  area.  In  hysteria  the  area 
in  which  blue  is  perceived  becomes  extremely  contracted,  so  that  it  falls 
into  the  field  in  which  red  is  still  perceived;  that  is,  instead  of  the 
largest  field  being  that  of  blue  perception,  it  is  now  that  of  red  per- 
ception. This  symptom  is,  of  course,  only  one  of  anesthesia.  The 
sensitiveness  of  the  retina  to  violet  disappears  first,  then  to  green, 
then  to  blue,  the  red  persistLig  until  the  last.  In  hysterical  contrac- 
tion of  the  visual  field  it  is  noteworthy  that  the  greatest  amount  of 
contraction  occurs  in  the  eye  corresponding  to  the  side  of  the  body  in 
which  there  is  also  hemianesthesia  or  other  sensory  loss. 

Hysterical  deafness  is  also  occasionally  met  with.  It  is  usually  in- 
complete, the  hearing  being  merely  impaired.  Bone  conduction  is 
well  preserved.  As  a  rule,  also,  there  is  anesthesia  of  the  external  audi- 
tory meatus,  frequently  of  the  drum  and  at  times  of  the  auricle.  Hys- 
terical loss  of  smell  and  taste  is  also  occasionally  noted. 

The  motor  sjTnptoms  of  hysteria  resolve  themselves  into  palsies, 
contractures,  tremor,  and  incoordination.  One  or  more  of  these  dis- 
turbances of  the  motor  function  may  be  present  in  a  given  case.  If 
there  be  a  palsy,  it  is  quite  commonly  the  case  that  the  hysterically 
paralyzed  hmb  is  also  anesthetic  ;  namely,  that  hysterical  loss  of  mo- 
tion and  hysterical  loss  of  sensation  are  apt  to  go  hand  in  hand.  Con- 
tractures of  hysteria  rarely  simulate  contractures  due  to  organic 
disease,  though  at  times  the  picture  of  a  spastic  paraplegia  or  of  a 
hemiplegia  is  simulated.  The  tremor  consists,  as  a  rule,  of  to-and-fro 
oscillations  of  var\T[ng  rapidity;  they  may  vary  from  four  to  twelve 
oscillations  in  a  second;  m.ore  frequently  the  rate  is  from  seven  to 
nine  in  a  second.  It  does  not  resemble  either  the  tremor  of  paralysis 
agitans  or  the  coarse  movements  of  insular  sclerosis. 

Incoordination,  when  present,  may  give  rise  to  the  picture  of  hys- 
terical ataxia  or  astasia-abasia.  In  these  cases  the  patient,  when  lying 
down,  is,  as  a  rule,  able  to  move  his  legs  normally  in  all  directions;  but 
when  he  tries  to  get  up,  walk,  or  stand,  the  ataxia  is  at  once  manifest. 
The  gait  in  no  way  resembles  that  of  locomotor  ataxia.  It  is  irregular 
and  may  be  accompanied  by  grossly  bizarre  movements  of  the  trunk 
and  arms. 

The  tendon  reflexes  in  hysteria  are  frequently  exaggerated.  They 
are  rarely  diminished  and  much  more  rarely  lost.  However,  Dejerine, 
Steiner,  Marie,  Souza-Leite,  Nonne,  and  Wiegand  have  observed  such 
a  loss.  Loss  of  the  tendon  reflexes  should  always  excite  the  suspicion 
of  organic  disease.  Again,  a  persistent  ankle  clonus,  such  as  is  com- 
monly m.et  •with,  in  lateral  sclerosis,  is,  in  the  experience  of  the  writer, 
not  present  in  true  hysteria;  merely  a  clonus^  which  lasts  but  a  fraction 
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of  a  second  or  several  seconds  and  then  disappears,  is  not  infrequently 
observed.  The  Babinski  reaction  also  is  absent.  The  cutaneous 
reflexes  in  hysteria  may  not  be  at  all  modified.  Quite  frequently, 
however,  they  are  diminished.  In  a  large  number  of  cases  of  hysterical 
hemianesthesia  the  tendon  reflexes  are  exaggerated  upon  the  anes- 
thetic side.  This  rule  is  not,  however,  imiversal;  in  a  few  cases  the 
reflexes  are  equal  upon  the  two  sides,  and  in  a  still  smaller  number  they 
appear  to  be  somewhat  diminished  on  the  anesthetic  side.  The  cu- 
taneous reflexes,  the  abdominal,  the  plantar,  and  the  cremasteric  reflex 
may  be  much  diminished  on  the  anesthetic  side,  or  even  abohshed. 
At  other  times,  again,  no  change  may  be  noted. 

Among  the  visceral  disturbances  of  hysteria  we  may  note  vomiting, 
rapid  pulse,  vasomotor  phenomena,  rapid  breathing,  cough,  yawning, 
retention  of  urine,  anuria,  phantom  tumor,  aphonia,  and  spurious 
aphasia. 

Hysterical  vomiting  is  often  associated  with  an  anorexia  nervosa; 
that  is.  with  a  more  or  less  marked  loss  of  the  normal  desire  for  food. 
When  increased  frequency  of  the  pulse  is  present,  we  note  that  there  is 
no  organic  disease  of  the  heart  or  other  organs.  It  may  be  associated 
with  locaHzed  flushings,  localized  edema,  blue  edema,  or  with  erythema. 
At  other  times  hysterical  rapid  breathing  may  be  present.  Frequently 
this  symptom  is  unassociated  with  any  change  in  the  pulse-rate;  there 
is  no  dyspnea,  no  cyanosis,  no  cardiac  distress.  When  hysterical 
cough  is  present,  it  is  not  accompanied  by  any  physical  signs.  Some- 
times the  cough  assumes  a  bizarre  form,  the  patient  emitting  sounds 
suggesting  the  crowing  of  a  cock  or  the  yelping  of  a  dog.  Hysterical 
yawning,  when  present,  is  usually  frequently  repeated,  is  greatly  ex- 
aggerated, and  is  greatly  prolonged. 

The  sphincters  are  not  involved  in  hysteria;  however,  retention 
of  urine,  psychic  in  character,  is  not  infrequently  met  with.  Some 
times  the  urine  is  greatly  diminished  in  amount  or  a  condition  of 
anuria  is  apparently  present.  Grave  symptoms,  such  as  are  usually 
associated  with  the  suppression  of  urine,  are  conspicuous  by  their 
absence.  More  frequent  than  anuria  or  diminution  of  urine  is  an 
excess  of  urine,  a  polyuria,  the  patient  voiding  large  amounts  of  pale 
urine. 

An  examination  of  the  abdomen  in  some  cases  reveals  excessive 
distention,  the  patient's  abdomen  being  greatly  ballooned;  occasion- 
ally the  outward  appearance  of  pregnancy  is  presented.  Sometimes 
the  distention  is  limited  or  irregular  in  outhne,  and  then  gives  rise  to 
"phantom  tumor."  Examination,  of  course,  soon  reveals  the  nature 
of  such  tumors;  phantom  tumors  may  owe  their  existence  also  to 
locahzed  spasm  of  the  abdominal  muscles;  they  may  also  be  discov- 
ered in  other  muscles. 

The  psychic  symptoms  of  hysteria  indicate  a  profound  alteration 
in  the  mental  state  or  attitude  of  the  patient.  It  is  especially  notice- 
able that  the  patient's  mind  reacts  abnormally  to  suggestion.  These 
suggestions  sometimes  have  their  origin  in  conditions  within  and  in 
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circumstances  without  the  patient.  The  most  marked  phenomena 
may  result  from  suggestion,  such  as  nausea,  vomiting,  blindness,  and 
paralysis.  Again,  the  sight  of  illness,  e.  g.,  of  paralysis  or  convulsions 
in  others,  may  excite  a  subconscious  imitation;  and  this  may  also 
follow  the  hearing  of  the  accounts  of  illness  in  friends  or  acquaintances. 
Hysteria  is  very  contagious,  suggestions  being  communicated  from 
one  patient  rapidly  to  another. 

Space  will  not  permit  of  the  detailed  discussion  of  the  mental  symp- 
toms of  hysteria;  suffice  it  to  say  that  the  patient's  mental  state  is 
largely  introspective.  The  symptoms  and  their  gravity  are  greatly 
exaggerated.  The  patient  becomes  self-centered,  and  the  behef  in 
the  serious  character  of  the  illness  leads  to  an  inordinate  craving  for 
sympathy. 

In  addition  to  the  symptoms  above  detailed,  which  are  present 
more  or  less  continuously  in  a  hysterical  patient,  and  to  which  the 
term  **interparoxysmal"  is  appHed  by  French  writers,  there  are  other 
symptoms  of  sudden  or  relatively  sudden  onset,  i.  e.,  so-called  hys- 
terical seizures.  Hysterical  attacks  vary  greatly  in  the  symptoms 
which  they  present,  for  they  may  be  Hmited  to  comparatively  hght 
emotional  storms,  attended  by  weeping  and  by  laughter,  or  by  tran- 
sient alterations  of  speech  and  conduct  in  which  emotional  factors  are 
so  dominant  that  even  the  laity  recognize  them  as  hysterical.  In- 
stead of  being  Hght,  the  attack  may  be  severe.  A  well-defined  hys- 
terical seizure  is  usually  preceded  by  a  period  in  which  the  patient  is 
somewhat  depressed,  avoids  the  members  of  her  household,  is  irritable, 
presents  lessened  emotional  control,  weeps  upon  sHght  provocation, 
or  laughs  upon  insufficient  cause.  This  stage  may  last  for  a  few  hours 
or  for  several  days.  Hysterical  stigmata,  already  present,  may  be- 
come more  prominent,  or  new  ones  may  make  their  appearance. 
Sooner  or  later  a  convulsion  comes  on,  attended  by  a  tonic  spasm, 
during  which  the  patient  may  present  rigidity  of  all  the  muscles  of  the 
limbs  and  trunk.  In  contrast  to  epileptic  seizures,  this  phase  of 
rigidity  is,  as  a  rule,  quite  prolonged.  Sooner  or  later,  however,  the 
tonic  spasm  is  followed  by  clonic  convulsions.  After  a  time  these  dis- 
appear. In  contrast  to  the  epileptic  seizure,  the  patient  is  not  un- 
conscious, though  she  quite  commonly  asserts,  after  the  attack  is  over, 
that  she  was  unconscious.  Consciousness  may  be  somewhat  per- 
verted, or  indeed  sKghtly  obtunded,  but  not  lost.  A  hysterical  attack 
may  be  limited  to  a  convulsion  brief  in  duration.  At  other  times  the 
convulsive  phenomena  are  followed  by  a  period  during  which  the 
patient  contorts  the  body  into  various  bizarre  positions,  or  makes 
gestures  and  movements  suggestive  of  voHtion  and  purpose.  In 
other  cases,  again,  these  movements  become  more  pronounced,  and 
the  patient  assumes  dramatic  or  passionate  attitudes,  the  latter  being 
accompanied  by  cries,  weeping,  or  exclamations  of  distress.  Little 
by  Httle,  however,  the  patient  becomes  quiet,  the  attack  passes  off, 
and  sleep  may  follow.  Indi\ddual  attacks  vary  greatly.  Some  pa- 
tients become  rigid  for  long  periods  of  time,  i.  e.,  cataleptic.     Others 
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simulate  coma;  others,  again,  pass  into  a  condition  of  ecstasy,  ap- 
parently hearing  voices  or  seeing  visions.  In  still  others  somnambu- 
lism or  lethargy  make  their  appearance. 

The  symptoms  of  hysteria,  as  already  pointed  out,  all  present  the 
impress  of  a  mental  origin.  Certain  it  is  that  the  palsies,  anesthesias, 
and  other  stigmata  bear  no  relation  to  the  known  facts  of  anatomy, 
such  as  nerve  distribution  and  spinal  segmentation.  All  the  facts 
point  to  a  cortical — that  is,  a  psychic — origin.  In  hysteria  there  is 
an  abnormal  susceptibiHty  to  suggestion.  There  is  a  loss  of  the  normal 
resistance  to  suggestions,  so  that  ideas  from  without  readily  become 
engrafted.  This  abnormal  susceptibihty  to  suggestion,  this  lack  of 
resistance,  is  apparently  attended  by  an  actual  reduction  in  the  field 
of  consciousness.  Thus,  a  patient  who  has  a  contraction  of  the  visual 
field  or  who  has  a  hemianesthesia  has  a  reduction  of  consciousness, 
i.  e.,  the  field  of  consciousness,  as  far  as  vision  or  one-half  of  the  body  is 
concerned,  is  unquestionably  reduced.  Again,  a  patient  who  has  a 
hysterical  paralysis  of  an  arm,  loss  of  sensation,  as  is  usually  the  case, 
being  also  present,  has  the  entire  limb  cut  out  of  or  elided  from  con- 
sciousness, and  consciousness  is  correspondingly  reduced.  Babinski 
has  of  late  years  maintained  that  hysteria  is  entirely  the  outcome  of 
suggestion,  denying  that  the  stigmata  ever  make  their  appearance 
spontaneously.  He  beheves  that  the  sensory  losses  of  hysteria  are 
always  the  outcome  of  inadvertently  made  suggestions  at  the  time  the 
patients  are  examined  by  the  physician.  He  claims,  for  instance,  that 
hysterical  hemianesthesia  predominates  on  the  left  side  of  the  body, 
because  the  physician,  being  usually  right-handed,  has  the  brush  or 
esthesiometer  in  his  right  hand,  and  naturally  tests  the  left  side  of  the 
patient's  body  first,  thus  suggesting  the  anesthesia  which  he  is  trying 
to  discover.  He  also  claims  that  in  one  hundred  consecutive  cases 
of  hysteria,  examined  by  himself  with  due  precaution,  no  hemian- 
esthesia was  discovered.  The  limits  of  this  article  will  not  permit  of 
the  full  discussion  of  Babinski's  views.  However,  granting  that  his 
views  are  in  the  main  correct,  they  do  not  explain  why  there  are  persons 
upon  whom  the  inadvertent  suggestions,  made  during  unskilled  and 
careless  examinations,  ehcit  no  symptoms,  in  contrast  with  those 
patients  in  whom  they  do  ehcit  symptoms.  The  fact  that  there  are 
two  such  classes  of  persons  proves  that  there  is  such  a  thing  as  hys- 
teria. Upon  all  grounds  the  conclusion  seems  inevitable  that  hys- 
teria owes  its  existence  to  an  abnormal  susceptibihty  to  suggestion. 
This  abnormal  susceptibility  must  itself  be  accounted  for  by  an  under- 
lying pathologic  state.  Babinski's  view  fails  also  to  explain  the  re- 
markable association  of  the  symptoms,  an  association  which  can 
be  explained  only  upon  a  psychologic  basis.  Babinski's  view  fails,  for 
instance,  to  explain  the  fact  that  the  visual  field  is,  as  a  rule,  most  con- 
tracted or  most  reduced  on  the  same  side  as  the  hemianesthesia,  or  that 
hysterical  bhndness  of  one  eye  is  quite  commonly  associated  with 
hysterical  deafness  on  the  same  side.  It  is  more  philosophic,  the 
writer  believes,  to  attribute  such  an  association,  as  well  as  the  pre- 
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dominance  of  stigmata  on  the  left  side  of  the  body,  to  some  profound 
and  underlying  morphologic  and  physiologic  fact,  such  as  the  rela- 
tively smaller  size  of  the  right  cerebral  hemisphere  as  compared  with 
the  left,  and  to  its  correspondingly  lowered  resistance  to  functional 
depressing  influences  than  its  more  robust  fellow,  the  left. 

Babinski  has  suggested  the  name  "pithiatism"  to  replace  that  of 
hysteria.  The  word  "pithiatism"  is  derived  from  two  Greek  words 
meaning  "curable  by  persuasion."  Unfortunately,  some  of  the  symp- 
toms are  not  curable  by  persuasion,  and  it  hardly  seems  a  more  eu- 
phonious word  than  hysteria,  which  has  been  long  and  widely  ac- 
cepted. 

Treatment. — In  the  first  place  the  physician  should  take  care,  in 
the  study  of  every  patient,  neither  to  suggest  symptoms  nor  to  accentu- 
ate those  already  present.  Inadvertence  in  the  examination,  un- 
necessary repetition,  the  manner  of  asking  questions  or  of  the  making 
of  physical  tests,  may  in  hysterical  persons  do  great  harm.  The 
diagnosis  of  hysteria  can  readily  be  established  without  making  elabo-  4i 
rate  or  prolonged  observations.  Studies  in  which  an  anesthetic  area 
is  mapped  out  in  great  detail,  or  in  which  the  limitations  of  the  visual 
field  are  demonstrated  during  a  prolonged  and  perhaps  exhausting 
examination,  have  ill  effects  upon  the  patient.  It  is  unnecessary,  for 
instance,  to  dehm.it  the  exact  extent  of  a  painful  area  or  to  press  very 
hard  or  repeatedly  over  such  an  area.  Especially  is  this  precaution 
necessary  because  it  is,  as  a  rule,  easy  to  exclude  actual  visceral 
disease.  The  fact  that  a  visceral  examination  results  negatively  is 
frequently  a  great  rehef  to  the  patient's  mind,  and  a  skilful  examiner 
may  not  only  eHcit  the  symptoms  actually  present,  but  may,  during 
his  examination,  by  his  comments  upon  the  condition  of  the  various 
viscera,  favorably  influence  the  mental  attitude  of  the  patient  and 
create  in  the  patient's  mind  a  belief  that,  after  all,  the  illness  from  which 
he  is  suffering  is  not  one  of  moment.  In  other  words,  the  physician 
may,  in  his  very  first  examination,  make  suggestions  to  the  patient  of 
incalculable  benefit.  In  addition  to  making  the  most  of  the  negative 
visceral  symptoms  present,  the  physician  should  be  careful,  on  the 
other  hand,  to  admit  frankly  the  existence  of  the  symptoms  from  which 
the  patient  complains,  at  the  same  time  conveying  by  his  manner 
the  impression  that  he  does  not  consider  these  symptoms  serious. 
If  his  manner  does  not  sufficiently  reassure  the  patient,  he  may  say 
in  so  many  words  that  he  has  often  met  with  hke  symptoms  in  other 
patients,  and  has  always  seen  them  disappear  under  proper  treatment. 
On  the  other  hand,  we  must  not  forget  that  a  hysterical  patient  is 
frequently  jealous  of  her  symptoms, — indeed,  sometimes  prides  herself 
upon  them,^ — and  is  anxious  that  the  physician  shall  at  the  outset  be 
impressed  with  both  their  severity  and  their  reality,  and  it  may  there- 
fore prove  to  be  an  irretrievable  blunder  for  the  physician  to  minimize 
the  symptoms  unduly,  or  indeed  at  the  first  examination  to  minimize 
them  at  all.  The  patient  might  come  to  the  conclusion  that  the 
physician  making  the  examination  does  not  understand   her  case, 


TREATMENT   OF   SO-CALLED   FUNCTIONAL   NERVOUS   DISORDERS   879 

that  he  does  not  appreciate  her  condition,  and  that  he  has  no  sym- 
pathy for  her  or  feeUng  for  her,  and  her  confidence  in  him  may  be 
shattered  at  this  first  interview. 

The  first  examination  of  a  hysterical  person  requires  an  infinite 
degree  of  tact,  as  much,  if  not  more,  than  does  the  subsequent  treat- 
ment. It  is  of  the  utmost  importance  that  the  physician  should  hsten 
patiently  to  the  recital  of  the  symptoms,  and  that  he  should  appear  to 
be  both  interested  and  sympathetic.  The  patient  should  be  allowed 
to  talk  freely,  long,  and  uninterruptedly.  Very  gentle  questions  of  a 
general  character  may  Httle  by  httle  be  asked,  and  very  gradually  the 
patient  should  be  led  up  to  the  point  of  the  actual  medical  examination. 
The  patient,  of  course,  would  scout  the  idea  of  being  hysterical;  in- 
deed, would  indignantly  deny  such  an  allegation,  and  it  is  of  the  ut- 
most importance  that  the  examination  by  the  physician  should  be 
conducted  from  the  standpoint  of  internal  medicine.  Here  the  physi- 
cian has  two  advantages.  In  the  first  place,  the  visceral  examination, 
proving  negative,  allows  him  to  assume  a  decided  and  convincing 
attitude,  and,  secondly,  because  hysteria  now  and  then  compHcates 
and  sometimes  masks  organic  disease,  places  the  physician  in  the 
position  of  discovering  actual  visceral  disease  if  it  be  present — a  fact, 
it  need  hardly  be  stated,  of  prime  importance.  The  first  interview 
ha\-ing  been  completed,  the  physician  is  next  asked  as  to  the  proper 
course  to  pursue.  If  the  patient's  means  permit  of  it,  and  if  the  hys- 
teria be  of  sufficient  gravity,  a  course  of  rest  treatment  should  be  ad- 
vised; first,  because  hysterical  persons,  owing  to  their  unphysiologic 
methods  of  Uving,  usually  present  evidences  of  a  general  disturbance 
of  physical  health,  sometimes  profound  in  character;  and,  secondly, 
because  hysterical  persons  have  often  an  associated  neurasthenia, 
i.  e.,  are  suffering  from  a  so-called  hystero-neurasthenia.  However, 
thirdly,  and  most  important  of  all,  a  rest  treatment  gives  the  physician 
the  opportunity  of  isolating  his  patient;  that  is,  of  placing  his  patient 
amid  such  surroundings  that  he  can  control  the  mental  fife  of  the 
patient,  can  control  the  environment,  and  therefore  the  suggestions  to 
which  the  patient  may  be  subjected. 

As  in  neurasthenia,  the  rest  treatment  should  be  carried  out  radi- 
cally. More  than  ever  is  a  nurse  who  is  especially  competent  necessary 
in  such  cases.  The  physician  should  always  explain  the  nature  of  the 
case  to  the  nurse,  and  to  some  extent  enter  into  the  details  of  the 
symptoms.  The  nurse  thus  receives  valuable  hints,  which  are  a  guide 
both  to  her  conduct  and  to  her  conversation.  As  a  rule,  she  should 
endeavor,  by  her  demeanor  and  general  conduct,  to  keep  up  gently, 
day  by  day,  the  impression  that  the  patient  will  get  well.  She  should 
be  careful,  however,  not  to  display  too  large  an  amount  of  sympathy. 
Her  attitude  should  be  that  of  calm,  quiet,  and  cheerful  assurance. 
Tact  is,  of  course,  of  inestimable  value,  and,  as  in  other  walks  of  fife, 
a  nurse,  no  matter  how  well  trained,  may,  if  she  lacks  in  these  essential 
qualities,  fail  in  her  work.  No  fixed  and  hard  rule  can  be  given  as  to 
the  exact  attitude  a  nurse  should  assume.     Something  must  be.  left 
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to  her  own  judgment.  Thus,  while  it  is  harmful,  as  a  rule,  for  the  nurse 
to  sympathize  to  any  extent,  some  patients  need  sympathy;  they 
cannot  get  along  without  it,  and  will  not  improve  without  it.  In 
others,  again,  as  is  well  known,  the  shghtest  show  of  sympathy  de- 
stroys the  influence  of  the  nurse  and  her  control  over  the  patient. 
It  is  imnecessary  to  add  that  intimacy,  personal  conversations,  and 
the  imdue  exchange  of  confidences  are  subversive  of  the  necessary 
discipline. 

There  is  no  need  to  repeat  here  the  various  details  with  regard  to 
isolation,  massage,  bathing,  the  use  of  electricity,  exercise,  and  feeding, 
as  these  have  been  fully  considered  in  the  treatment  of  neurasthenia. 
(See  pp.  863-873.)  The  general  principles  indicated  there  must  be 
followed,  of  course,  in  the  case  of  hysteria.  Special  symptoms,  how- 
ever, require  special  attention,  and  require  often  modifications  of  our 
plan.  The  patient  not  infrequently  centers  her  thoughts  upon  a 
single  feature  of  her  case,  such  as  a  given  painful  area  or  a  palsy,  or 
there  may  be  present  a  nausea  or  a  retention  of  urine  which  is  ever 
present  to  the  patient's  consciousness.  The  treatment  of  such  a 
special  symptom  becomes  in  many  cases  the  key  to  success  or  failure. 
As  a  rule,  special  symptoms  become  less  marked  or  disappear  along  with 
the  general  physical  improvement.  Often,  however,  this  is  not  the 
case,  and  the  fact  that  certain  stigmata  are  more  prominent  than 
others  makes  it  wise  to  give  them  special  attention  early  in  the  treat- 
ment. 

Special  painful  sensory  areas  should  be  treated  by  suggestion, 
combined  with  such  measures  as  massage,  hot  or  cold  douching,  or 
by  various  applications  of  electricity.  A  skilful  nurse  will,  in  the  course 
of  her  massage,  literally  rub  out  the  painful  areas.  A  similar  result 
may  follow  the  employment  of  the  other  measures  indicated.  Some- 
times also  a  placebo,  coupled  with  a  suggestion,  is  effectual.  A  capsule 
containing  a  small  quantity  of  starch  or  boric  acid  is  of  special  value, 
especially  in  painful  stigmata  about  the  head,  such  as  clavus.  In- 
guinal tenderness  is  sometimes  exceedingly  persistent,  the  patient 
often  attributing  the  pain  to  an  affection  of  an  ovary,  or,  if  it  be  on  the 
right  side,  in  accordance  with  the  popular  conception  of  appendicitis, 
she  may  beheve  that  she  has  an  appendicitis.  However,  the  special 
methods  above  indicated  rarely  fail,  especially  when  the  suggestion  is 
persistently  maintained  and  the  general  health  of  the  patient  also 
improves. 

If  a  palsy  is  present,  the  patient  should  be  encouraged  as  much  as 
possible  to  move  the  paralyzed  member.  However,  with  the  very  best 
intentions  on  the  part  of  the  patient  the  Hmb  may  fail  to  move  at  all; 
especially  may  this  be  the  case  at  first.  Later,  perhaps,  under  the 
stimulating  suggestion  that  there  is  a  gain  in  strength  and  that  the 
muscles  are  improxing,  the  limb  may  move  slightly  in  response  to  the 
patient's  efforts.  At  times  it  is  advisable  to  say,  while  the  patient  is 
making  the  effort,  that  the  limb  is  actually  moving  or  that  the  fingers 
or  toes  are  being  slightly  moved.     At  othet  times  it  is  justifiable  to 
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deceive  the  patient  by  the  physician  himself  bringing  about  a  sKght 
degree  of  motion  in  the  hmb  during  the  time  that  the  patient  is  making 
the  effort.  | 

If  the  patient  be  suffering  from  a  monoplegia,  it  is  wise  to  have  the  i 

patient  make  the  desired  movement  with  the  unparalyzed  member  (, 

first,  and  subsequently  to  endeavor  to  make  the  movement  simul- 
taneously with  both  limbs.     Often  this  plan  succeeds  admirably,  the 
palsy  disappearing  rapidly.     At  other  times  it  disappears  suddenly 
after  a  skilfully  made  suggestion.     It  is  not  necessary,  of  course,  to 
allude  to  the  role  of  massage  and  electricity  in  the  treatment  of  hys- 
terical palsies.     How  the  latter  measures,  especially  electricity,  act  * 
by  suggestion  need  not  be  commented  upon.     As  a  rule,  a  simple, 
slowly  interrupted  faradic  current,  not  too  strong,  is  all  that  is  re- 
quired.    The    contractures    of    hysteria    often    present    considerable                          .  i' 
difficulty.     As  a  rule,  passive  movements,  with  the  patient  lying  in  ;' 
bed  and  as  relaxed  as  possible,  are  of  value.     Gentle,  especially  super-                            ] 
ficial  rubbing,  coupled  with  the  suggestion  that  the  muscles  are  soften-  •! 
ing,  that  the  Kmb  is  becoming  looser,  will  prove  effectual.     Sometimes                            I 
the  continuous  galvanic  current  is  of  value,  coupled,  of  course,  with                            !; 
suggestion.  i 

Palsies  and  contractures  are,  however,  at  times  exceedingly  per-  1 

sistent,  though  palsies,  in  the  experience  of  the  writer,  are  far  less  j 

difficult  of  treatment  than  are  contractures.     Contractures  sometimes  i 

present  an  almost  hopeless  difficulty.     If  they  are  allowed  to  persist  i 

too  long,  a  certain  degree  of  actual  fixation  may  take  place  in  the  joints 
and  fibrous  tissues,  and  thus  the  difficulty  may  actually  become 
mechanical.  In  such  instances  it  is,  of  course,  proper  to  overcome  the 
contractures  by  means  of  free  movements,  if  necessary,  giving  an 
anesthetic.  Contractures  with  few  exceptions  disappear  under  the 
anesthetic.  This  is  also  true  of  contractures  during  normal  sleep. 
However,  if  the  contracture  has  lasted  many  weeks  or  months,  it  may 
persist  even  under  an  anesthetic  or  during  sleep.  Especially  is  this 
the  case  when  actual  fixation  of  joints  and  fibrous  tissues  has  begun. 
It  is  imperative,  as  soon  as  a  hysterical  contracture  has  been  dis- 
covered, that  passive  movements  be  at  once  instituted  and  daily 
maintained — perhaps  given  several  times  daily.  The  procedure 
should,  of  course,  be  coupled  with  suggestion.  VoHtional  control  of 
the  affected  Umb  should  also  be  stimulated  by  exercise,  especially  in 
the  execution  of  simultaneous  movements  with  the  opposite  limb. 
Such  procedures  are  frequently  followed  by  a  brilHant  result.  A  neg- 
lected or  delayed  interference  may  be  followed  by  permanent  deform- 
ity and  disabiHty. 

Hysterical  disturbances  of  motion,  especially  hysterical  ataxia, — 
the  so-called  astasia-abasia, — must  be  treated  by  efforts  at  retraining. 
These  often  accomphsh  marvelous  results  in  short  periods  of  time. 

The  visceral  symptoms  of  hysteria,  while  usually  not  pronounced, 
are  at  times  so  marked  as  to  demand  special  attention;   at  times  they 
become  very  serious  obstacles  to  recovery.    Among  these  loss  of 
VOL.  ni — 56 
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appetite,  nausea,  and  vomiting — anorexia  nervosa — are  often  most 
difficult  of  treatment.  The  patient  may  at  first  object  to  certain 
articles  of  food,  and  after  a  while  increase  the  list  of  substances  which 
she  declares  she  cannot  take,  until  finally  the  diet  becomes  excessively 
restricted.  Usually  the  articles  objected  to  are  the  very  ones  which 
the  patient  most  needs.  At  times  again,  in  pronounced  cases,  every 
article  of  food  is  objected  to,  the  patient  manifesting  extreme  repug- 
nance to  food;  frequently  she  can  be  persuaded  to  take  food  only  in 
exceedingly  small  quantities.  As  a  rule,  the  patient  declares  that  the 
mere  taking  of  food  increases  the  nausea,  and  not  infrequently  the 
slightest  attempts  to  swallow,  even  Hquids,  are  followed  by  retching, 
eructations,  the  evolution  of  great  quantities  of  gas,  and  marked 
distention  of  the  abdomen.  Sometimes  suggestion,  such  as  the  re- 
peated declaration  on  the  part  of  the  physician  that  the  patient  will 
be  able  to  retain  the  food  if  she  takes  it  in  large  quantity,  is  effectual. 
In  other  cases,  again,  suggestion  fails  altogether,  and  the  patient  may 
lose  excessively  in  weight. 

It  is  of  the  utmost  value,  whenever  practicable,  to  institute  a  radical 
course  of  rest  treatment,  with  complete  isolation.  The  indications  are  ft 
to  place  the  patient,  in  whom  such  profound  perversion  of  function  as  " 
anorexia  nervosa  has  occurred,  amid  surroundings  and  under  condi- 
tions in  which  it  will  be  possible  to  bring  about  a  restoration  to  simple 
physiologic  Hving,  and  at  the  same  time  to  protect  the  patient  against 
the  evil  influences  of  harmful  suggestions,  such  as  they  are  almost 
always  subjected  to  by  their  well-meaning  but  mistaken  relatives  and 
friends.  It  is  quite  clear  that  a  rest  treatment  in  bed,  with  complete 
isolation,  offers  in  many  cases  the  only  favorable  conditions  for  the 
carrying  out  of  such  a  plan. 

It  may  be  wise,  if  there  be  much  epigastric  tenderness,  for  the  nurse 
in  giving  massage  to  omit  rubbing  the  epigastrium  or  the  abdomen 
generally;  at  least  at  first.  Later  on  these  areas  may  be  gradually 
included. 

No  general  rule  as  to  the  food  which  shall  be  administered  can  be 
given.  In  many  cases  much  can  often  be  accompHshed  by  making  an 
agreement  with  the  patient  as  to  the  kind  or  kinds  of  food  which  shall 
be  attempted.  As  a  rule,  the  patient  at  first  rejects  every  proposition 
that  is  made  by  the  physician,  but  after  a  Httle  gentle  argument  and 
persuasion,  some  basis  of  agreement  can  be  reached.  If  possible,  this 
should  include  milk,  and,  indeed,  if  it  be  limited  to  milk,  the  physician 
has  no  great  cause  for  complaint.  The  patient  may  insist  upon  an 
absurdly  small  quantity  being  given  at  a  time.  If  so,  the  compromise 
reached  should  be  adhered  to,  bearing  in  mind  that  much  can  be  gained 
by  frequency  of  feeding.  If  milk  be  rejected,  white  of  egg  or  albumin- 
water  may  be  attempted,  though  this  must  be  regarded  as  merely  a 
temporary  expedient.  As  a  rule,  the  patient  becomes  accustomed  to 
the  food  as  being  given;  she  feels  that  no  advantage  is  being  taken  of 
her,  acquires  confidence  in  both  the  physician  and  the  nurse,  and  can 
be  persuaded,  in  the  course  of  a  few  days,  -to  allow  the  milk  or  other 
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liquid  food  that  is  being  given  to  be  increased.  Whether  the  milk 
had  best  be  modified  in  some  way,  peptonized,  skimmed,  diluted,  made 
alkahne  by  the  addition  of  Hme-water,  salted  or  otherwise  flavored, 
must  depend  entirely  upon  the  resourcefulness  and  the  tactful  judg- 
ment of  the  physician.  Sufl&ce  it  to  say  that  most  is  gained  if  whole 
milk  be  administered.  It  may  be  wise  to  skim  this  slightly  so  as  to 
diminish  the  amount  of  cream  which  is  taken.  Occasionally  it  is 
found  that  if  the  milk  is  diluted  with  some  carbonated  water,  such  as 
Vichy,  fountain  soda, "  ApoUinaris,  and  the  like,  it  is  well  tolerated. 
Occasionally  cases  are  met  with  in  which  Hquids  as  well  as  soHds  are 
equally  rejected.  In  such  instance  we  have  to  resort  to  some  of  the 
following  expedients;  for  instance,  the  yolk  of  an  egg  which  has  been 
very  thoroughly  boiled  may  be  powdered  and  mixed  with  sufficient 
salt  to  make  it  quite  salty.  Small  quantities  of  this  can  be  placed 
upon  the  tongue  and  the  patient  encouraged  to  swallow  it.  If  only  a 
beginning  can  be  made  in  the  way  of  stimulating  the  retention  of  food 
by  the  stomach,  all  is  gained,  for  the  patient  will  soon  find  that  other 
foods  can  be  retained.  Occasionally  a  very  small  quantity  of  finely 
minced  ham — a  mere  fragment,  given  by  a  teaspoon  at  intervals — will 
be  retained.  At  other  times  a  small  piece  of  dried  beef  can  be  chewed 
by  the  patient  and  the  juice  swallowed.  Later  such  a  patient  can  be 
persuaded  to  chew  a  small  piece  of  steak  and  to  swallow  the  juice. 
The  primal  effort  and  object  of  all  the  attempts  at  feeding  should  be 
the  restoration  of  the  belief  on  the  part  of  the  patient  in  her  abihty  to 
retain  food,  and,  after  aU,  the  various  means  by  which  this  can  be 
accomplished  depend  upon  the  case,  and  must  of  necessity  be  varied. 
On  the  whole,  medicines  had  best  be  avoided,  as  the  patient  is  apt  to 
reject  these  as  promptly  as  the  food.  However,  it  is  not  infrequently 
found  that  bromids  are  retained  when  other  medicines  are  not  tol- 
erated. If  so,  much  is  gained.  Twenty  grains  of  the  bromid  of 
ammonium,  with  a  Kttle  aromatic  spirits  of  ammonia,  dissolved  in 
peppermint-water  and  well  diluted,  are  frequently  retained,  and,  as  it 
were,  gratefully  appreciated.  Sometimes  this  is  not  the  case.  Under 
such  circumstances  we  now  and  then  find  that  morphin  in  small  quan- 
tities is  well  borne.  It  should  be  given  in  doses  of  3V  grain,  repeated 
at  intervals  of  one-half  an  hour  to  an  hour  until  a  gentle  sedative 
impression  has  been  made.  Usually  this  occurs  by  the  time  ys  grain 
has  been  given.  Larger  doses  of  morphin  may  be  employed,  but  their 
Uability  to  induce  nausea  of  themselves  must  be  borne  in  mind.  As  a 
rule,  cases  of  anorexia  bear  small  doses  well.  The  morphin  may  be 
retained  if  dissolved  in  a  small  quantity  of  water.  Sometimes  it  is 
best  administered  in  a  few  drops  of  brandy  or  in  a  teaspoonful  of  iced 
champagne.  Gradually  the  nervousness  and  anxiety  of  the  patient 
are  allayed,  and  the  retching  and  vomiting  are  brought  under  control. 
Small  quantities  of  milk  can  now  be  given,  and  Kttle  by  Httle  the  pa- 
tient's confidence  in  her  ability  to  take  food  becomes  restored. 

As  already  stated,  we  now  and  then  meet  with  a  deep  epigastric 
tenderness  which,  from  the  absence  of  other  signs,  suggests  that  the 
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mucous  membrane  of  the  stomach  is  itself  the  area  of  a  painful  hyper- 
esthesia— a  true  sensory  stigma.  Small  doses  of  cocain  are  sometimes 
beneficial  in  such  cases.  It  should  be  administered  in  a  manner 
similar  to  the  morphin,  or  may,  indeed,  be  combined  with  the  latter. 

Champagne  by  itself  has  not  proved,  in  the  writer's  hands,  a  very 
successful  expedient  for  the  relief  of  anorexia  nervosa.  There  is  no 
objection,  however,  to  its  trial  in  cases  in  which  all  foods  fail.  Car- 
bonated water  alone  sometimes  proves  of  value. 

The  patient's  confidence  in  her  abihty  to  take  food  having  been 
somewhat  restored,  we  should  be  content  with  giving  small  quantities, 
a  teaspoonful  or  a  tablespoonful  of  some  liquid  food  every  hour  or  two 
being  sufficient.  A  start  having  been  made,  the  amount  can  be  in- 
creased Kttle  by  httle  until,  after  days,  and  it  may  be  weeks,  a  full 
feeding  is  reached.  The  approach  to  soHd  food  should,  of  course,  be 
cautiously  made.  That  it  should  be  soft  or  semi-solid  and  small  in 
quantity  goes  without  saving.  Special  effort  to  please  the  fancy  and 
the  palate  may  be  made,  such,  for  instance,  as  a  very  small  and  very 
thin  sandwich  of  toast,  containing  between  its  layers  a  small  quantity 
of  scraped  beef,  the  latter  being  well  salted,  and  flavored  perhaps,  in 
addition,  with  a  minute  dash  of  pepper.  A  sandwich  made  similarly, 
with  a  small  quantity  of  the  yolk  of  a  hard-boiled  egg,  may  also  be 
tried. 

It  every  now  and  then  occurs  that  for  several  days  at  a  time  nothing 
whatever  is  retained,  and  under  these  circumstances  it  is  proper  to 
resort  to  feeding  with  the  nasal  tube  or  stomach-tube.  Especially 
is  this  advisable  in  cases  in  which  the  trouble  appears  to  be  due 
to  difficulty  of  swallowing,  or  esophagismus.  Quite  frequently  it  is 
not  necessary  to  resort  to  this  expedient  more  than  once,  the  mere 
preparation  for  the  procedure  being  often  sufficient  to  stimulate  the 
patient  to  take  a  small  quantity  of  food  naturally.  Now  and  then 
tubal  feeding  in  bad  cases  of  anorexia  nervosa  is  unsuccessful  because 
the  patient  rejects  both  the  tube  and  milk  as  fast  as  they  are  intro- 
duced. In  such  instances  it  is  perfectly  proper  to  give,  twenty  min- 
utes before  the  feeding  is  attempted,  a  hypodermatic  injection  con- 
sisting of  morphin,  gr.  yi  to  14-,  and  scopolamin,  gr.  ^fo  to  tto-  As 
a  rule,  the  sedation  and  quiet  produced  by  the  hypodermatic  greatly 
facilitate  the  giving  of  tubal  feeding,  and,  a  large  quantity  of  food  hav- 
ing been  given  and  retained,  the  victory  may  have  been  gained,  the 
patient  ha\ang  become  convinced  of  her  abihty  to  retain  the  food. 

Hypodermatic  medication  should,  of  course,  be  avoided  save  in 
exceptional  instances.  The  rehef  given  is  very  prompt  and  gratifying, 
but  as  the  rehef  is  temporary  only,  the  patient  may  soon  insist  upon  a 
repetition  of  the  dose.  Occasionally,  when  bromid  or  morphin  is  not 
tolerated  by  the  stomach,  suppositories  of  opium  may  be  administered. 
These,  for  obvious  reasons,  should  be  used  for  a  short  period  of  time 
only. 

Finally,  we  may  add  that  it  is  rarely  necessary  to  resort  to  rectal 
feeding  in  anorexia  nervosa.     If  tried,  it  should  be  persisted  in  for  a 
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short  time  only,  as  the  moral  effect  of  the  procedure  is  bad,  the  patient 
being  confirmed  in  her  opinion  that  there  is  something  serious  the 
matter  with  her  stomach. 

In  the  average  case  of  anorexia  nervosa  the  difficulty  of  administer- 
ing food  is  not  so  profound  as  would  perhaps  be  implied  by  the  fore- 
going paragraphs.  Most  frequently  the  patient  objects  strenuously 
to  some  special  article  or  articles  of  diet;  strangely  enough,  they  are 
frequently  the  very  articles  that  the  physician  most  desires  to  give. 
This  difiiculty  may  be  met  in  a  number  of  ways.  When  possible,  the 
endeavor  should  be  made  to  bring  about  in  the  patient  an  auto-sug- 
gestion favoring  the  dietary  it  is  desirable  to  prescribe.  This,  of 
course,  must  be  accomphshed  by  indirect  methods.  Thus,  the  ar- 
ticle of  food — most  often  it  is  milk — may  be  emphatically  and  os- 
tentatiously forbidden,  or  the  nurse,  having  been  previously  instructed, 
should  in  the  patient's  presence  mention  the  matter  of  milk.  The 
physician  in  reply  should  treat  this  matter  as  of  no  consequence,  or 
possibly  ignore  its  mention  by  a  shrug  of  the  shoulders.  Not  infre- 
quently the  patient,  finding  that  milk  is  not  being  forced  upon  her  or 
not  even  mentioned  in  her  presence,  asks  the  physician  whether  he 
never  in  such  cases  as  hers  prescribes  milk,  and  whether  a  trial  of  the 
milk  in  her  case  might  not  prove  beneficial.  Especially  is  this  Hkely 
to  come  to  pass  if  the  amount  of  other  food  has  been  so  Hmited  as  to 
be  grossly  insufficient.  However,  the  indirect  method  of  suggestion 
or  the  suggestion  of  the  opposite  not  infrequently  fails,  and  here  tact- 
ful persuasion,  the  striking  of  a  hard  and  fast  agreement,  as  already 
mentioned  above,  should  be  attempted.  Almost  always  it  can  be 
secured.  The  advantage  gained  is  exceedingly  great,  and  if  followed 
up  in  the  proper  manner,  it  will  prove  of  enormous  usefulness  in  bring- 
ing about  a  successful  issue.  Very  much,  of  course,  must  be  left  to  the 
tact  of  the  physician  and  his  intimate  knowledge  of  the  mental  make- 
up of  the  patient.  The  essentially  psychic  character  of  the  symptoms 
should  never  be  lost  sight  of. 

Hysterical  rapid  breathing  can,  as  a  rule,  be  ignored.  It  usually 
subsides,  though  not  always,  with  the  improvement  in  the  general 
symptoms.  This  is  also  true  with  hysterical  retention  of  urine.  The 
latter  is  not,  as  a  rule,  a  serious  complication,  for  the  physician  can  rest 
assured  that  rupture  of  the  bladder  will  never  take  place,  nor  is  disas- 
trous distention  Hkely  to  result.  The  placing  of  the  patient  upon  the 
vessel  at  regular  but  not  too  frequent  intervals,  with  the  suggestive 
sound  of  running  water  and  with  the  withdrawal  of  the  nurse  from  the 
room  at  the  time,  are  among  the  expedients  to  be  employed.  Not 
infrequently,  when  distention  of  the  bladder  becomes  exceedingly  un- 
comfortable, the  patient  may  leave  the  bed  and  evacuate  the  bladder 
upon  the  floor.  The  patient  will  rarely  go  to  the  extent  of  wetting  the 
bed.  The  catheter,  it  is  to  be  borne  in  mind,  is  to  be  used  only  as  a 
last  resort,  and  when  organic  distention  is  to  be  feared.  Of  course,  the 
catheter  is  not  to  be  used  regularly. 

Hysterical  anuria,  if  present,  is,  of  course,  to  be  treated  by  the  in- 
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gestion  of  large  quantities  of  liquids  and  by  the  giving  of  simple  diu- 
retics. The  anuria  is  not  accompanied  by  the  alarming  symptoms 
which  attend  true  anuria,  for  though  a  hysterical  patient  may  secrete 
an  exceedingly  small  quantity  of  urine,  yet  the  latter  may  be  very 
much  concentrated  and  contain  a  large  percentage  of  waste  products. 
Frequently  also  the  anuria  is  the  result  of  crass  simulation.  Hysterical 
polyuria  can  usually  be  ignored.  Hysterical  frequency  of  micturi- 
tion— which  frequency  is  often  so  great  that  the  patient  passes  half 
of  the  night  upon  the  commode — may  be  corrected  by  appropriate  regu- 
lation and  disciphne  of  habits. 

The  sleep  disturbances  of  hysteria  must  be  treated  upon  general 
principles.  Bromids  and  h3pnotics  may  be  employed,  but  can  fre- 
quently be  dispensed  with.  As  a  rule,  placebos  are  very  efficacious. 
If  radical  rest  methods  are  carried  out,  as  the  effects  of  full  feeding, 
absolute  quiet,  and  rest  become  manifest,  and  as  the  patient's  general 
sense  of  well-being  increases,  the  various  special  symptoms,  including 
the  insomnia,  will  subside. 

In  many  cases  of  hysteria  systematic  rest  treatment  cannot,  for 
many  reasons,  be  instituted.  Under  such  circumstances  we  are  to 
rely  upon  the  institution  of  general  physiologic  methods,  together  with 
suggestion.  It  is  a  wise  plan,  in  many  cases  in  which  the  general 
health  permits  this  to  be  done,  to  have  the  patient  fill  her  time  with 
some  occupation,  mental  and  physical.  Work  is  a  physiologic  stimu- 
lant to  both  mind  and  body,  and  often  in  hysteria  exercises  the  most 
beneficial  influence.  Unfortunately,  it  is  not  always  possible,  even  in 
suitable  cases,  to  convince  the  patient  as  to  the  necessity  of  an  occupa- 
tion, and  quite  frequently  the  circumstances  of  the  patient  are  such 
as  not  to  make  an  occupation  at  all  necessary,  while  the  patient's  edu- 
cation and  inclination  do  not  lead  her  to  spending  her  time  in  a  useful 
or  interesting  manner.  As  a  rule,  however,  the  milder  cases  of  hys- 
teria— that  is,  such  as  do  not  necessitate  hospital  methods — yield 
quite  readily  to  simple  means,  and  success  depends  here  largely  upon 
the  physician's  resourcefulness  in  adapting  the  means  at  his  command 
to  the  end  to  be  obtained. 

It  will  be  noted  that,  in  the  above  consideration  of  the  treatment 
of  hysteria,  special  or  complex  psychotherapeutic  methods  have  re- 
ceived no  attention.  As  a  matter  of  fact,  general  methods,  when  com- 
bined with  simple  physiologic  procedures  which  raise  the  level  of  the 
general  health,  are  most  valuable;  indeed,  I  might  add,  the  only 
methods  that  are  justifiable  and  safe.  Mental  rest  and  mental  exer- 
cise, normal  suggestion,  both  direct  and  indirect — these  are  the  meth- 
ods to  be  employed.  Hypnotism  is  rarely,  if  ever,  justified.  The 
state  of  hypnosis  is  itself  merely  a  state  of  hysteria  artificially  induced. 
Space  will  not  permit  me  to  present  the  facts  upon  which  this  state- 
ment is  based.  Suffice  it  to  say,  first,  that  the  phenomena  presented 
by  hypnotism  are  indistinguishable  from  those  presented  by  hysteria; 
second,  that  they  are  beyond  all  doubt  pathologic;  third,  that  the 
impressions  produced  by  suggestions  under  hypnotism  are  evanescent 
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in  character;  fourth,  that  hypnotism,  repeated  with  sufficient  fre- 
quency, will  confirm  and  make  worse  an  already  existing  hysteria; 
and,  lastly,  that  the  procedure  is  one  which  the  experience  of  the  pro- 
fession the  world  over,  since  the  days  of  Mesmer,  has  proved  to  yield 
no  results  of  tangible  value. 

The  psycho-analysis  of  Breuer  and  Freud  demands  a  brief  con- 
sideration. A  few  years  ago  it  attracted  considerable  attention,  both 
abroad  and  in  this  country;  but  of  late — and  the  writer  thinks  justly — 
it  is  being  neglected.  It  has  never  gained  a  real  foothold  in  America, 
The  method  was  originally  devised  by  Breuer,  who  some  ten  years 
before  he  had,  with  Freud,  pubHshed  a  book,  "  Studien  iiber  Hysterie  " 
(1895),  had,  by  psycho-analysis,  cured  a  hysterical  patient.  Breuer  and 
Freud  claimed  in  their  book  that  the  indi\'idual  symptoms  of  hysteria 
immediately  and  permanently  disappeared  whenever  they  were  suc- 
cessful in  fully  arousing  in  the  patient  the  memory  of  the  event 
which  was  causal  to  the  development  of  the  symptom,  together  with 
the  accompanying  emotion,  if  added  to  this  the  patient  gave  the  fullest 
possible  description  of  the  event  and  gave  verbal  expression  to  the 
emotion. 

Notwithstanding  the  form  in  which  it  is  stated,  this  observation, 
which  embodies  a  certain  element  of  truth,  does  not  by  any  means 
embody  a  new  idea.  It  is  a  common  experience  with  physicians — not 
only  with  neurologists,  but  with  practitioners  in  general — that  if  they 
can  induce  the  patient  to  talk  freely  concerning  his  symptoms,  es- 
pecially dwelhng  upon  the  origin  of  the  latter  and  the  causes  which 
led  to  them,  the  patient's  mind  is  often  reheved,  the  symptoms  at 
once  losing  in  importance  and  often  fading  away.  There  is  an  emo- 
tional rehef  akin  to  that  which  a  child  experiences  when  confessing  to 
its  mother  some  act  of  disobedience,  some  peccadillo  or  other  trivial 
misconduct,  the  recollection  of  which  is  burdening  its  mind.  So  it  is 
with  the  adult,  as  not  only  physicians,  but  lay  persons  equally  know. 
When  a  patient  has  unloaded  his  mind  fully  in  regard  to  some  real  or 
fancied  cause  of  worry,  great  rehef  is  experienced.  There  is,  as  it 
were,  a  rehef  of  tension,  a  reestabhshment  of  the  emotional  equihbrium, 
and  a  consequent  sense  of  comfort  and  relief.  Patients  themselves 
know  this — nervous  patients  in  particular ;  and  it  is  for  this  reason  that 
they  insist  on  describing  their  troubles  in  detail,  often  with  such  mi- 
nuteness and  with  such  wearisome  repetition  as  seriously  to  tax  not 
only  the  time  but  the  endurance  of  the  doctor.  They  want  to  tell 
their  story;  they  want  to  tell  it  fully  and  completely,  without  let  or 
hindrance;  and  so  anxious  are  they  not  to  omit  anything,  that  it  is  a 
common  experience  to  have  them  come  to  our  offices  with  long  series  of 
notes,  mostly  written  upon  small  pieces  of  paper,  in  order  that  no 
point,  no  matter  how  minute,  should  be  omitted. 

The  rehef  which  patients  experience  by  a  full  account  of  their 
symptoms  and  the  inevitable  concomitant  emotional  discharge,  is 
seen,  in  a  more  marked  degree,  of  course,  and  yet  typically,  in  the 
making  of  confessions;    at  times,  the  demand  for  relief  under  these 
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circumstances  is  so  great  and  so  insistent  that  the  sufferer  voluntarily 
makes  statements  which  he  knows  may  lead  to  disgrace,  imprison- 
ment, and  at  times  even  to  death. 

Space  will  not  permit  us  to  give  a  detailed  account  of  Freud's 
method,  and  yet  a  brief  consideration  of  it  is  necessary.  According 
to  the  original  method,  the  patient  was  first  hypnotized,  but  subse- 
quently h>7)notism  was  dispensed  with. 

The  patient  lies  on  her  back  upon  a  couch,  while  the  operator  sits 
upon  a  chair  back  of  the  patient  and  out  of  her  hne  of  vision.  Freud  no 
longer  requests  the  patient  lo  close  her  eyes,  as  formerly,  and  avoids 
every  touch  or  procedure  such  as  would  be  in  keeping  with  hypnosis. 
Such  a  seance  has  the  character  of  a  conversation  between  two  persons 
equally  awake,  one  of  whom,  the  patient,  is  spared  every  possible 
muscular  effort  and  every  diverting  sensory  impression  such  as  might 
disturb  her  in  her  concentration  on  her  internal  psychic  processes. 
Inasmuch  as  the  success  of  a  hypnotic  procedure  depends  upon  the 
skill  of  the  physician  and  the  wilKngness  of  the  patient,  and  inasmuch 
as  a  large  number  of  neurotic  persons  cannot  be  hypnotized  by  any 
possible  procedure,  doing  away  with  hypnotism  allows  Freud's  method 
to  be  applied  to  an  unlimited  number  of  patients.  On  the  other  hand, 
the  expansion  of  consciousness  under  hypnosis  in  the  original  method 
was  a  distinct  advantage,  for  it  gave  to  the  physician  the  very  psychic 
material  of  memories  and  conceptions  required,  and  with  the  aid  of 
which  he  brought  about  the  change  in  the  symptoms.  However, 
Freud  thinks  that  if  his  present  method  suffers  from  a  corresponding 
disadvantage,  there  cannot,  on  the  other  hand,  be  any  possibility  of 
suggestion.  Further,  Freud  believes  that  he  finds  a  counterbalancing 
advantage  in  the  involuntary  thoughts  to  which,  under  the  present 
method,  the  patient  gives  expression — thoughts  involuntary  and  al- 
most always  disturbing,  which  the  patient  under  ordinary  circum- 
stances suppresses,  and  which  usually  interrupt  a  connected  and  de- 
signed account  of  the  past  history.  In  order  to  take  advantage  of 
these  involuntary  ideas  or  conceptions  of  the  patient,  Freud  requests 
the  latter  to  allow  herself  to  drift  in  her  commimication  just  as  one 
would  drift  in  a  conversation  in  which  one  passes  in  turn  to  the  most 
varied  subjects.  He  impresses  the  patient,  before  she  enters  into  the 
detailed  account  of  her  history,  to  tell  everything  that  comes  into  her 
head,  whether  she  thinks  it  important  or  unimportant,  whether  it 
seems  relevant  or  senseless.  The  patient  is  especially  requested  not 
to  suppress  any  thought  or  idea  because  this  idea  happens  to  be  shame- 
ful or  painful. 

In  his  efforts  to  collect  or  unravel  suppressed  memories  Freud  made 
the  following  observation :  In  the  very  beginning  of  the  account  given 
by  the  patient  lapses  of  memory  become  apparent.  These  may  have 
to  do  with  every-day  occurrences  which  have  been  forgotten,  or  to  re- 
lations of  time  or  of  cause  which  have  become  disturbed,  so  that  results 
are  obtained  which  cannot  be  understood.  Freud  claims  that  no 
neurotic  history  can  be  elicited  which  does  not  reveal  anmesias  of 
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some  form  or  other.  If  the  patient  be  urged  to  fill  up  these  lapses  of 
memory  by  an  increased  effort  of  attention,  it  is  noted  that  the  ideas 
which  now  occur  are  repressed  with  every  effort,  until  finally,  if  the 
memory  really  appears,  she  experiences  a  marked  sense  of  discomfort. 
From  this  observation  Freud  concludes  that  the  lapses  or  lacunae  of 
memory  are  the  result  of  a  mental  action  which  he  terms  suppression 
(Verdrangung) ,  and  as  the  motive  of  this  suppression  he  recognizes 
feehngs  of  aversion  or  dislike.  The  psychic  forces  which  have  brought 
about  this  suppression  he  beheves  he  recognizes  in  the  resistance  which 
is  offered  to  the  memory-reproduction. 

The  factor  of  this  resistance  has  become  one  of  the  fundamental 
features  of  his  theory.  He  regards  the  ideas  which  appear  under 
these  circumstances  as  derivatives  of  the  suppressed  psychic  pictures; 
as  transformations  of  the  same,  the  direct  result  of  the  resistance  offered 
to  their  reproduction.  The  greater  the  resistance,  the  more  pro- 
nounced is  this  transformation.  It  is  in  this  relation  of  these  un- 
designed ideas  to  the  suppressed  memory  that  there  is  found  the  thera- 
peutic indication  of  Freud's  method.  If  we  possess,  he  adds,  a  method 
which  renders  it  possible  to  gain  access  from  the  involuntary  ideas  to 
the  suppressed  ones,  from  the  transformations  to  the  original  ideas, 
we  make  pre\dously  undiscovered  subconscious  factors  accessible  to 
consciousness  without  resorting  to  h\^nosis. 

Freud's  method  and  theory  are  open  to  many  serious  criticisms. 
The  first  of  these  is  offered  by  the  pecuHar  \dew  which  he  holds  as  to 
the  origin  of  hysterical  obsessions.  Breuer  in  his  first  patient,  the 
patient  whose  case  originally  suggested  the  method,  fancied  or  perhaps 
did  detect  in  the  history  a  cause  of  self-reproach  or  blame  which  had 
led  to  her  hysteria,  and  the  unloading  of  or  confession  of  which  led  to 
her  prompt  recovery.  At  any  rate,  the  studies  made  by  his  colleague, 
Freud,  have  led  the  latter  to  some  very  remarkable  conclusions,  con- 
clusions to  which  comparatively  few  neurologists  as  yet  have  been 
able  to  subscribe.  Freud  beheves  that  the  various  obsessions,  hys- 
terical and  otherwise,  have  their  origin  in  some  passionate  sexual 
action  or  aggression  of  childhood.  Obsessions  are,  he  says,  always 
reproaches  changed  or  evolved  from  the  suppression  of  the  memory  of 
reproaches  having  this  sexual  origin;  in  other  words,  that  the  memory 
of  the  sexual  action  itself,  being  repulsive  or  abhorrent,  is  suppressed, 
but  the  feeling  associated  with  the  memory  persists  in  the  mind  and 
now  associates  itself  with  or  attaches  itself  to  some  other  memory  or 
action,  and  that  in  this  way  arise  the  various  obsessions.  Others 
than  myself  have  dwelt  upon  the  glaring  inconsistency  of  the  sexual 
immaturity  of  children  and  the  intrinsic  biologic  improbabiUty  of  this 
theory.  Perhaps  Freud  has  liimself  been  impressed  by  this  fact,  for 
"  of  late  years  it  would  appear  that  he  has  retreated  to  the  age  of  pu- 
berty, attempting  to  save  the  situation,  however,  by  saying  that  the 
memory  of  these  sexual  events  is  projected  from  puberty  into  the  period 
of  childhood. 

It  is  extremely  probable  that  Freud,  by  his  method,  suggests  the 
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memories  of  sexual  occurrences  to  his  patients;  in  other  words,  that  he 
ehcits  from  them  a  fictitious  memory  of  sexual  events  in  their  child- 
hood, of  events  that  have  never  occurred.  Indeed,  Loewenfeld  gives 
an  instance  of  a  patient  of  Freud  who  subsequently  came  into  his 
(Loewenfeld's)  hands.*  The  woman  stated  to  him  that  the  sexual 
events  which  she  had  related  to  Freud  when  under  his  treatment  had 
really  never  occurred.  She  declared  that  the  whole  thing  had  been  a 
piece  of  pure  imagination. 

Finally,  it  must  be  added  that  Freud  states  that  from  one-half  a 
year  to  three  years  is  necessary  for  the  successful  treatment  of  a 
patient.  Such  a  condition  of  affairs  is  most  discouraging,  especially 
when  we  bear  in  mind  that  each  seance  requires  one  or  more  hours,  and 
that  the  seances  must  be  frequently  repeated,  often  daily,  if  success  is 
to  be  achieved.  As  far  as  I  have  been  able  to  learn,  a  measure  of 
success  such  as  would  justify  so  great  an  expenditure  of  time  has  not 
followed.  I  need  not,  I  am  sure,  point  out  the  one  remaining  objec- 
tionable feature  of  Freud's  method,  and  that  is  the  questioning  of 
patients  with  regard  to  their  sexual  lives.  Such  questioning  must  be 
persistent  and  insistent,  and,  aside  from  the  doubtful  value  of  the 
results  obtained,  must  be  painful  and  offensive  ahke  both  to  the 
physician  and  to  the  patient.  Certainly,  in  persons  of  high  social  and 
moral  makeup,  such  a  seance,  if  at  all  possible,  must  be  intensely  dis- 
agreeable, and  if  the  truth  be  known,  the  rehearsal  ofs  exual  details, 
repulsive  and  revolting,  probably  does  harm  and  not  good. 

TRAUMATIC  NEUROSES 

It  has  long  been  recognized,  in  the  larger  number  of  patients  who 
suffer  from  nervous  disturbances  follow^ng  accident  or  injury,  that 
these  disturbances  are  purely  functional  in  character.  Because  of  the 
frequency  of  accidents  on  railroads,  the  symptom-complex  resulting 
from  these  accidents  became  known  as  "railway  spine,"  and  was 
originally  believed  to  be  due  to  such  lesions  as  chronic  meningomye- 
litis.  Not  only  Erichsen,  but  even  Leyden,  Westphal,  and  Erb,  ad- 
vocated this  view.  Little  by  little,  however,  the  purely  functional 
character  of  these  affections  became  recognized;  no  basis  of  anatomic 
change  could  be  discovered. 

In  brief,  the  nervous  disorders  that  follow  trauma  proved  to  be 
preeminently  neurasthenic  and  hysterical.  Very  commonly  neuras- 
thenia and  hysteria  are  associated  in  traumatic  cases,  the  patient  suffer- 
ing from  a  so-called  hystero-neurasthenia.  Sometimes  the  symptoms 
of  neurasthenia  alone  are  present;  this,  however,  is  true  of  a  small 
number  of  cases  only.  In  by  far  the  larger  number,  the  symptoms  of 
hysteria  alone  are  present.  The  symptoms  of  traumatic  neurasthenia 
and  traumatic  hysteria  do  not  differ  from  those  of  neurasthenia  and 
hysteria  arising  from  other  causes  except  in  one  important  particular, 
and  that  is  the  fixed  relation  v/hich  the  symptoms  bear  in  the  patient's 
mind  to  the  accident,  when  the  accident  involves  litigation.     Physi- 

*  Loewenfeld:  "Sexualleben  und  Nervenleiden,"  1899,  p.  195. 
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dans  of  wide  hospital  experience  are  well  aware  that  both  neurasthenia 
and  hysteria  of  traumatic  origin,  in  which  the  element  of  litigation  is 
absent,  recover,  as  a  rule,  very  readily  and  under  simple  methods  of 
treatment;  indeed,  quite  frequently  without  any  treatment  whatever. 
Exceptions  to  this  rule,  of  course,  occur,  but  they  are  infrequent. 

Sometimes  a  profound  hysteria  develops  after  a  comparatively 
slight  trauma.  Very  frequently,  again,  a  hysteria  which  would  rap- 
idle  subside  if  litigation  were  disposed  of,  persists  for  many  months  or 
even  years.  The  fact  that  an  injury  has  resulted  from  a  railway  or 
other  accident  involving  legal  HabiUty  necessitates  a  closer  questioning 
and  more  careful  taking  of  records  on  the  part  of  the  physician,  not 
only  at  his  first  but  at  his  subsequent  visits,  than  would  otherwise  be 
the  case.  In  due  course  the  patient  rehearses  his  symptoms  in  the 
consultations  with  his  lawyers,  and  many  times  again  during  the  ex- 
aminations by  the  medical  experts.  The  patient  is  thus  subjected  to 
a  process  which  fixes  the  symptoms  firmly  in  his  mind;  indeed,  he  is 
usually  made  worse  by  the  preparations  for  the  trial,  so  pernicious  is 
the  effect  of  this  constantly  made  and  repeated  suggestion.  It  is 
noteworthy  that  if  trial  be  not  reached  or  be  for  some  reason  post- 
poned, the  symptoms  become  less  marked,  and  indeed  often  largely 
subside  until  the  next  date  of  trial  approaches,  when  they  again  be- 
come more  pronounced  and  often  worse  than  before;  indeed,  new 
symptoms  sometimes  make  their  appearance.  These  recurrences  are 
due  to  autosuggestion,  and  more  especially  to  the  renewed  expert 
examinations  and  to  the  renewed  consultations  with  lawyers.  The 
pecuHar  relation  which  the  hysteria  bears  to  the  accident  is  shown  by 
the  history  of  these  patients  when  their  cases  have  been  settled  and 
litigation  disposed  of.  Time  and  again  experts  testify  upon  the  stand 
that  a  prolonged  course  of  rest  treatment  is  necessary  to  restore  the 
patient  to  health,  and  yet  the  experience  of  the  writer,  extending  over 
a  quarter  of  a  century  and  embracing  many  hundreds  of  cases,  fails  to 
reveal  a  single  instance  in  which,  subsequent  to  the  settlement  of  a 
case,  a  rest  treatment  was  carried  out.  In  other  words,  these  patients 
recover  when  the  element  of  litigation  has  been  removed,  provided 
they  are  let  alone.  The  instances  m  which  they  consult  physicians 
subsequent  to  settlement  are  very  rare.  It  is  only  when  the  plaintiff 
has  suffered  an  injury  other  than  hysteria  that  after-attendance  by 
physicians  occurs.  It  can  be  stated  as  a  scientific  fact  that  in  the  vast 
majority  of  cases  all  treatment  ceases  with  settlement,  the  symptoms 
disappearing  and  the  patient  forgetting  all  about  them.  In  confirma- 
tion of  the  intimate  relations  existing  between  the  trauma  and  the 
symptoms  in  the  patient's  mind,  I  may  make  this  final  statement, 
and  this  without  fear  of  contradiction:  that  these  patients  neither  get 
well  nor  improve,  no  matter  what  treatment  is  adopted,  as  long  as  the 
case  remains  unsettled  or  as  long  as  there  is  any  hope  of  settlement. 

Among  unusual  claims  made  by  hysterical  patients  is  that  oc- 
casionally of  vesical  incontinence.  True  vesical  incontinence  never 
occurs  in  hysteria.     When  incontinence  is  present,  it  is  purely  psychic 
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and  semi-voluntary.  Careful  watching  and  examination  of  the  cloth- 
ing or  the  bedding  of  the  patient  usually  clear  up  this  matter.  It  is 
further  a  remarkable  fact  that  a  large  number  of  cases  of  traumatic 
hysteria  complain  of  sexual  disturbances.  Men  complain  of  incompe- 
tence or  of  some  abnormahty,  such  as  pain  in  the  performance  of  the 
act.  Women  complain  of  their  inabihty  to  receive  their  husbands,  and 
that  coition  is  attended  by  suffering.  How  great  a  field  there  is  here 
for  gross  misstatement  and  wilful  deception  need  not  be  pointed  out, 
and  it  goes  without  saying  that  it  is  impossible  either  to  verify  or  to  dis- 
prove the  assertions  made.  However,  it  has  on  one  or  more  occasions 
occurred  in  the  experience  of  the  writer  that  during  the  long  delays 
pending  trial,  pregnancy  and  childbirth  have  occurred  in  the  instance 
of  married  Htigants  who  had  claimed  to  have  been  made  impotent  by 
their  injuries. 

The  treatment  of  traumatic  neurasthenia  and  traumatic  hysteria 
is  obviously  the  settlement  of  the  claim,  the  cessation  of  litigation; 
at  least  it  is  the  first  step  in  the  treatment.  Without  it  nothing  can 
be  accomplished.  If  hysteria  alone  has  been  present,  nothing  further 
will  be  required.  If  a  neurasthenia,  profound  in  character,  has  fol- 
lowed the  accident,  rest  methods  might  be  employed;  the  writer, 
however,  has  never  met  with  an  instance  in  which  treatment  was 
subsequently  carried  out;  ob\dously,  it  was  never  necessary. 

HYPOCHONDRIA 

Hj'pochondria  is  a  neurosis  which,  while  not  as  frequent,  is  rela- 
tively as  important  as  neurasthenia  or  hysteria.  It  is  often  mistaken 
for  the  latter  affections  and  at  times  even  for  melancholia.  Physicians 
are  not  wanting  indeed  who  regard  hx^Dochondria  as  a  stage  or  form  of 
melanchoHa.  However,  hypochondria  presents  a  characteristic  cHni- 
cal  picture  of  its  own.  It  is  an  affection  in  which  there  is  present  a 
constant  sense  of  physical  ill-being  without  there  being  any  s3^mptoms 
whatever  of  actual  \'isceral  or  other  physical  disease  or  functional  dis- 
turbance. There  are  never  any  discoverable  lesions  and  no  functional 
changes  save  such  as  are  so  slight  and  unessential  as  to  offer  no  ex- 
planation of  the  patient's  condition.  The  patient  experiences  a  sense 
of  not  being  well,  a  sense  sometimes  sKght  but  usually  so  \a\dd  and 
pronounced  as  to  dominate  for  the  time  being  his  Kfe  and  actions. 
There  is  never,  as  in  melanchoHa,  psychic  depression  with  ideas  of 
sinfulness,  spiritual  ruin,  or  moral  unworthiness ;  least  of  all  are  there 
any  traces  of  the  delusion  of  the  unpardonable  sin.  In  hypochondria 
the  patient's  ideas  relate  solely  to  his  body.  It  is  the  health  of  the 
body  which  alone  concerns  him,  and  further  there  is  notliing  approach- 
ing the  wave-Hke  course  presented  by  melancholia. 

In  health  the  sense  of  physical  or  organic  well-being  directly  affects 
the  psychic  state  of  the  indi\ddual.  It  dominates,  as  it  were,  his  men- 
tal tone,  and  so  long  as  the  sum  total  of  the  organic  impressions  is 
normal,  an  average  degree  of  well-being  is  experienced.  In  this  con- 
dition the  mental  attitude  is  objective,  biit  if  the  organic  sense  be 
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disturbed,  so  that  a  feeling  of  ill-being  is  produced,  the  mental  atti- 
tude becomes  subjective  and  the  individual  becomes  introspective. 
Like  hysteria,  hypochondria,  presents  a  position  midway  between 
mental  and  nervous  diseases.  Like  hysteria,  it  is  a  psychoneurosis. 
Not  infrequently  it  is  hereditary,  or  neuropathic  factors  are  met  with 
in  the  family  history.  It  is  more  frequently  seen  among  men  than 
among  women,  and  is  more  commonly  met  with  among  those  who 
are  unmarried.  It  occurs  more  frequently  before  forty  than  after- 
ward, though  it  is  also  seen  in  middle  Hfe. 

While  we  know  little  or  nothing  of  its  intrinsic  pathology,  we  know 
that  causes  which  depress  the  nervous  nutrition,  as  well  as  habits  of 
unphysiologic  Hving,  favor  its  evolution;  e.  g.,  sedentary  occupations, 
excessive  or  insuflScient  food,  idleness,  physical  indulgences,  the  abuse 
of  alcohol  and  tobacco  and  other  nervous  stimulants.  Many  cases 
occur  among  clerks,  students,  and  professional  people  who  lead  in- 
active lives.  On  the  other  hand,  it  is  also  met  with  among  individuals 
who  live  out-of-doors,  as  farmers,  laborers,  and  other  persons  who  make 
their  living  by  manual  labor;  here  the  monotony  of  Hfe,  the  daily 
sameness  of  existence,  may  be  the  active  cause.  The  underlying 
neuropathy  of  hypochondria  is  now  and  then  revealed  in  the  person  of 
the  patient.  He  may  be  deHcate  and  neurotic  in  appearance;  more 
often  his  physical  development  is  good  and  his  appearance  in  direct 
contradiction  with  the  grave  and  manifold  illnesses  of  which  he  com- 
plains. It  is  noteworthy,  however,  that  he  lacks  ability  and  energy, 
that  he  does  not  finish  work  which  he  has  begun,  that  he  lacks  the 
sustained  momentum  to  carry  projects  to  a  successful  conclusion. 
Not  infrequently  such  persons  are  quite  successful  in  their  early  lives, 
but  become  incapables  toward  middle  hfe,  when  hypochondria,  fastens 
itself  upon  them.  Intellectual  development  and  education  play  no 
role  in  hypochondria,  for  the  latter  may  occur  alike  among  laborers 
and  scholars.  Space  will  not  permit  of  extensive  consideration  of 
symptoms.  Sufiice  it  to  say  that  such  a  person  is  usually  mindful  of 
his  health.  He  is  constantly  afraid  of  becoming  ill,  of  catching  cold, 
acquiring  serious  disease  of  the  chest,  or  it  may  be  of  the  bowels.  It  is 
quite  a  common  experience  for  such  a  patient  to  present  himself  for 
examination  before  a  physician  while  wearing  an  excessive  amount  of 
clothing.  Often  also  these  patients  are  pecuUar  in  regard  to  their  food. 
Not  infrequently  they  adopt  a  special  dietary,  to  which,  however,  they 
adhere  for  a  Hmited  time  only;  for  a  time  it  is  an  exclusive  vegetable 
diet,  and  again  it  is  a  diet  containing  a  disproportionate  amount  of 
meat.  Now  it  is  abstinence,  then  full  feeding,  and  again  Fletcherism. 
Quite  commonly  a  special  dish  or  class  of  foods  is  affected  or  excluded. 
Now  it  is  cereals,  breakfast  foods,  special  kinds  of  bread,  which  are 
favored,  and  again  it  is  fruit  and  vegetables.  Sometimes  an  article 
of  food  favored  at  one  time  is  tabooed  at  another. 

The  patient  is  apt  to  complain  of  various  subjective  symptoms, 
such  as  pains  or  pressure  about  the  head,  pains  in  his  Hmbs,  or  of 
vibratory,  trembhng,  or  numb  sensations,  or  it  may  be  of  fuUness  and 
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pressure  over  the  stomach  or  over  the  bowels.  Distressing  sensations 
which  he  explains  by  a  disorder  of  the  liver,  kidneys,  or  heart  may  also 
be  complained  of;  not  infrequently  they  consist  of  vague  sensations 
which  he  cannot  adequately  describe.  Physical  examination  fails  to 
reveal  physical  signs  of  moment.  The  neurologic  examination  is 
negative.  Now  and  then  a  coated  tongue,  some  evidences  of  gastro- 
intestinal atony  or  catarrh,  together  with  constipation,  are  noted. 
Quite  commonly,  however,  these  symptoms,  if  present,  are  slightly,  if 
at  all,  marked.  Sometimes  a  slight  catarrh  of  the  head  or  of  the  throat 
is  noted,  and  when  a  knowledge  of  such  catarrh  is  possessed  by  the 
patient,  it  becomes  a  fruitful  source  for  hjqDochondriacal  ideas.  Be- 
yond slight  indigestion  and  constipation,  no  visceral  or  somatic  signs 
can,  as  a  rule,  be  detected.  Now  and  then  a  coldness  of  the  hands  and 
feet  or  sHght  Hvidity  of  the  surface  or  other  sKght  circulatory  disturb- 
ance is  noted. 

Quite  commonly  such  patients  note  carefully  their  various  symp- 
toms; especially  do  they  study  their  bowel  movements,  and  at  times 
also  the  urine.  If  the  latter  be  phosphatic,  it  becomes  a  fruitful  source 
of  nosophobia.  Not  infrequently  the  patient  keeps  a  record  of  his 
symptoms,  and  it  is  quite  a  common  experience  to  have  him  enter  the 
physician's  office,  seat  himself,  and  then  draw  forth  slips  of  paper  on 
which  he  has  noted  a  multiphcity  of  symptoms,  symptoms  usually 
subjective,  always  trivial  and  unimportant,  and  generally  incapable 
of  verification.  In  manner  and  bearing,  the  hypochondriac  suggests  a 
person  gravely  oppressed  by  illness.  He  frequently  presents  the  his- 
tory of  having  visited  physician  after  physician  in  a  vain  attempt  to 
obtain  satisfaction  as  to  his  condition.  The  various  diagnoses  of  his 
case  that  have  from  time  to  time  been  formed  are  carefully  preserved 
by  him,  and  serve  to  convince  him  that  he  is  really  a  very  sick  man. 
At  times  he  reads  medical  books.  At  other  times  he  makes  his  own 
diagnosis  and  then  goes  to  the  physician  with  his  diagnosis  already 
prepared.  Finding  Httle  or  no  satisfaction  from  visiting  physicians, 
he  may  begin  to  treat  himself,  and  he  then  becomes  a  prey  to  numerous 
proprietary  and  patent  medicines.  As  a  rule,  one  can  find  in  the 
closets  and  drawers  of  such  a  patient  a  collection  of  pills,  powders,  and 
bottles.  He  is  usually  taking  medicine  of  somekind  or  other.  Today 
it  is  medicine  for  his  stomach  and  bowels,  tomorrow  for  his  liver  and 
kidneys.  It  is  not  surprising  that  his  habits  should  be  peculiar. 
Either  he  does  not  exercise  at  all  or  he  exercises  excessively.  Fre- 
quently he  adopts  special  systems  of  exercise,  first  one  and  then  an- 
other, each  being  followed  for  a  time,  only  to  be  rejected.  He  is  apt 
to  entertain  equally  varying  views  with  regard  to  bathing,  ventila- 
tion, and  clothing.  The  point  is  that  he  is  always  concerned  with  the 
care  of  his  person.  He  becomes  readily  alarmed  about  himself.  The 
discovery  of  a  new  or  supposedly  new  sym.ptom  or  some  other  trivial 
occurrence  at  once  enhances  his  hypochondria. 

Hypochondria  does  not  always  pursue  an  even  course.  The  atti- 
tude of  mind  may  at  one  time  be  more  pronounced  than  at  others. 
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Sometimes  actual  remissions  are  noted.  In  some  cases  a  permanent 
and  spontaneous  recovery  takes  place.  In  others  the  hypochondria 
fades  away  with  increasing  years  and  ultimately  disappears.  Es- 
pecially is  this  true  with  the  hypochondria  which  has  its  inception  in 
youth  or  early  adult  Hfe.  Young  hypochondriacs  offer  relatively 
favorable  prognoses  unless  the  neurosis  has  made  its  appearance  in 
childhood.  In  such  instances  marked  neuropathic  factors  are  usually 
quite  evident.  The  prognosis  is  also  relatively  unfavorable  in  those 
cases  in  which  there  is  a  family  history  of  hypochondriasis  or  a  family 
history  of  insanity.  Acquired  hypochondria  offers  a  somewhat  better 
prognosis,  provided  the  etiologic  factors,  such  as  sedentary  habits  and 
other  habits  of  unphysiologic  living,  can  be  corrected.  The  hypo- 
chondria which  makes  its  appearance  in  the  middle  period  of  life  is  rela- 
tively unfavorable,  save  that  as  old  age  approaches  it  gradually  fades 
and  becomes  less  marked.  It  is  a  remarkable  fact,  further,  that 
throughout  the  course  of  hypochondria  the  mental  faculties  are  clear, 
well  preserved,  and  suffer  no  degradation.  It  is  very  rare  that  a  case 
merges  into  mental  failure. 

In  addition  to  a  hypochondria  general  in  its  character,  we  may  dis- 
tinguish two  forms:  in  one,  the  gastro-intestinal  form,  the  patient 
complains  of  distressing  sensations  referred  to  the  abdomen  or  to  the 
digestive  tract;  there  may  be  present  some  atonic  indigestion,  perhaps 
also  slight  gastric  catarrh  and  constipation,  but  the  statements  of  the 
patient  as  to  his  suffering  are  out  of  all  proportion  to  the  symptoms. 
The  second  is  the  sexual  form  of  hypochondria.  This  is  more  common 
in  young  men.  Its  victims  frequently  believe  themselves  to  be  im- 
potent. Quite  commonly  they  are  persons  who  have  never  attempted 
the  sexual  act  and  are  engaged  to  be  married.  As  a  rule,  when  mar- 
riage takes  place  they  prove  to  be  entirely  normal.  Every  now  and 
then,  however,  this  is  not  the  case.  The  fear  and  nervousness,  and 
especially  the  belief  that  impotence  exists,  lead  to  failure.  The 
sexual  organs,  it  is  not  necessary  to  say,  fail  to  reveal  any  abnormality. 
Not  infrequently,  the  belief  in  sexual  impotence  is  based  upon  a 
previous  masturbation,  even  when  the  latter  has  been  slight  and  in- 
significant. At  times,  again,  it  is  the  occurrence  of  emissions  which 
forms  the  nucleus  around  which  the  hypochondria  centers.  Some- 
times the  emissions  are  excessive,  but  usually  they  are  quite  normal  in 
their  frequency. 

The  indications  for  treatment  are,  unfortunately,  not  so  clear  as 
in  the  cases  of  neurasthenia  and  hysteria.  It  does  not  answer  the 
purpose  to  explain  to  the  patient  that  he  suffers  from  a  purely  imagi- 
nary disease,  that  he  is  not  ill,  and  that  he  merely  beHeves  himself  to 
be  ill.  As  a  matter  of  fact,  the  patient  is  really  ill— ill  from  a  very 
troublesome  affection.  The  wisest  course  is  not  to  dispute  the  reality 
of  the  condition,  but  to  point  out  to  him  the  functional  character  of  the 
symptoms  and  the  entire  absence  of  organic  disease.  Especially  is 
this  course  valuable  if,  previous  to  expressing  such  an  opinion,  the 
physician  has  made  an  elaborate  physical  examination.     Hypochon- 
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driacs  like  to  be  examined,  and  one  of  the  most  common  grievances  of 
wh'ch  they  complain  is  that  no  one  will  listen  to  them,  that  no  one 
will  take  time  to  examine  them  properly. 

The  question  of  treatment  is  the  appHcation  of  physiologic  mea- 
sures and,  if  necessary,  the  correction  of  special  symptoms.  At  once 
the  question  arises  shall  we  apply  rest,  and  if  so  to  what  extent.  Rest 
treatment,  especially  systematic  rest  in  bed,  should  be  but  rarely  em- 
ployed in  hypochondria.  If  employed  at  all,  it  should  be  appKed  in  the 
partial  method  only.  The  object  of  the  treatment  should  be  to  raise 
the  general  health  to  as  high  a  level  as  possible,  and  it  is  essentially  a 
problem  of  physiologic  living  and  physiologic  therapeutics  that  con- 
fronts us.  Occupation  is  here,  as  a  rule,  of  inestimable  value.  Work, 
mental  and  physical,  means  the  active  stimulation  of  function,  and  as 
a  corollary  a  relatively  higher  level  of  health.  Work,  too,  necessitates 
an  objective  mental  attitude,  and  the  patient  devotes  less  and  less 
time  to  the  consideration  of  his  symptoms.  A  high  degree  of  activity, 
if  it  can  be  brought  about,  means  for  him  a  relatively  high  degree  of 
health;  and,  in  fact,  he  is  often  at  his  best  when  under  full  pressure. 
Of  course,  in  the  beginning  of  a  treatment,  or  if  due  to  the  patient's  un- 
physiologic  habits  there  be  an  actual  impairment  of  health,  rest  meth- 
ods may  be  employed,  but  they  should  consist  only  of  partial  methods, 
and  as  the  general  health  improves  the  time  devoted  to  active  exercise 
and  active  pursuits  must  be  increased  and  the  performance  and  dis- 
charge of  the  patient's  duties  must  be  rigidly  insisted  upon.  There  is 
no  impropriety,  of  course,  in  the  application  of  hydrotherapy,  of 
massage,  of  electricity;  but  in  every  possible  way  the  physician  should 
refrain  from  confirming  in  the  patient's  mind  the  idea  as  to  the  serious- 
ness of  his  illness.  Every  hour  of  the  day  should  be  filled,  and  in  every 
way  the  active  interest  of  the  patient  in  his  business  should  be  stimu- 
lated. The  aim  is,  of  course,  to  give  the  patient  as  objective  an  atti- 
tude of  mind  as  possible. 

THE  NEURASTHENOID  STATES  (THE  PSYCHASTHENIAS) 

Under  the  term  of  psychasthenia,  Janet  has  embraced  the  states 
which  were  at  one  time  classed  under  the  general  term  of  the  neuras- 
thenic insanities,  and  which  the  writer  has  at  various  times  described 
under  the  general  term  of  the  neurasthenoid  states.  A  psychasthenia 
is  an  affection  in  which  a  person  suffering  from  a  neuropathy,  usually 
hereditary,  is  also  the  victim  of  a  nervous  exhaustion;  that  is,  there 
are  present  in  a  psychasthenia  two  factors:  first,  a  more  or  less  pro- 
nounced neuropathy,  and,  secondly,  exhaustion.  By  virtue  of  the 
neuropathy,  the  symptoms  presented  by  the  exhaustion  assume  a 
special  character  and  differ  from  those  met  with  in  ordinary  neuras- 
thenia. A  brief  illustration  will  make  my  meaning  clear.  As  pointed 
out  in  the  consideration  of  neurasthenia  (see  p.  858),  a  neurasthenic 
patient  may  suffer  from  attacks  of  spontaneous  generalized  fear.  If, 
besides  being  neurasthenic,  the  patient  has  the  misfortune  to  be  also 
neuropathic,  that  is,  if  there  be  present,  in  addition  to  the  neurasthenia. 
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the  elements  of  a  nervous  degeneration,  hereditary,  congenital,  or 
acquired,  the  attack  of  fear  may  assume  a  special  character.  A 
pathologic  association  may  be  formed  in  the  patient's  mind  with  the 
environment  or  other  circumstances  attendant  upon  the  attack;  the 
emotion  of  fear  may  become  definitely  related  to  such  environment  or 
circumstances,  so  that  whenever  the  environment  or  circumstances  are 
reproduced,  these  alone  may  evoke  a  recurrence  of  the  fear.  Thus,  a 
neuropathic  neurasthenic  patient  may  have  an  attack  of  spontaneous 
fear  while  he  happens  to  be  alone.  At  subsequent  times,  the  mere  fact 
of  being  alone  may  of  itself  induce  an  attack  of  fear;  the  symptom 
arising  under  such  circumstances  is  known  technically  as  monophobia, 
the  fear  of  being  alone.  Similarly,  other  forms  of  fear,  such  as  agora- 
phobia (fear  of  open  spaces) ,  claustrophobia  (fear  of  narrow  or  closed 
spaces),  and  other  special  fears  too  numerous  to  mention  may  arise. 
In  a  similar  manner,  other  obsessions  are  formed;  thus,  a  normal 
neurasthenic  loses,  as  a  result  of  his  overfatigue,  his  usual  readiness  of 
decision.  It  takes  him  longer  than  formerly  to  decide  ordinary  mat- 
ters; he  cannot  form  a  conclusion  as  rapidly  or  as  readily.  In  a  neuro- 
pathic subject  this  indecision  may  become  so  pronounced  as  to  lead  to 
the  formation  of  a  true  insanity  of  indecision,  a  folie  de  doute.  Again, 
a  normal  neurasthenic  loses  somewhat  in  personal  force  or  will  power; 
the  neuropathic  subject  may,  under  exhaustion,  suffer  loss  of  will-power 
to  an  extreme  degree,  so  that  he  may  be  unable  to  perform  simple  and 
accustomed  acts;  thus,  a  clergyman  may  be  unable  to  ascend  his 
pulpit,  an  actor  unable  to  take  up  his  cue;  such  a  symptom  is  termed 
abulia.  The  normal  neurasthenic  also  presents  some  impairment  of 
self-control,  of  inhibition,  that  is,  he  becomes  irritable,  impulses  are 
eliminated  too  readily,  are  not  dominated  or  controlled  as  in  health; 
weakness  and  irritability  go  hand  in  hand.  Deficiency  of  inhibition 
in  a  neuropathic  neurasthenic  may  result  in  the  elimination  of  special 
gestures,  exclamations,  words,  or  phrases  which  the  patient  is  utterly 
unable  to  prevent;  i.  e.,  such  a  patient  may  develop  psychomotor  tics, 
the  various  tics  which  the  French  term  tic  convulsif.  These  move- 
ments, which  suggest  often  voluntary  actions,  may  consist  of  bowing 
movements,  special  gesticulations,  the  interlarding  of  speech  with 
inappropriate  exclamations,  oaths,  and,  at  times,  of  obscene  expressions. 
The  more  pronounced  the  symptoms,  of  course,  the  more  pronounced 
is  the  neuropathy.  Special  tricks  of  gesture,  special  words  or  phrases, 
having  once  found  ready  utterance  in  the  neuropathic  neurasthenic, 
the  same  acts  subsequently  find  expression  with  greater  and  greater 
ease,  until  finally  they  are  utterly  beyond  the  patient's  control.  This 
symptom,  which  is  really  one  of  defect  of  inhibition,  developed  in  a 
neuropathic  subject  by  fatigue,  is  often  spoken  of  as  insanity  with 
irresistible  impulse.  Space  will  not  permit  of  a  more  extended  con- 
sideration. 

The  neurasthenoid  affections,  the  psychasthenias,  unfortunately 
do  not  offer  an  encouraging  outlook.  However,  every  possibility  in 
the  way  of  improving  the  general  health  of  the  patient  should  be  em- 
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ployed.  Not  infrequently,  especially  if  the  psychasthenia  has  been 
of  relatively  short  duration,  full  rest  methods,  full  feeding,  massage, 
bathing,  exercise,  etc.,  together  with  simple  psychotherapeutic  pro- 
cedures, such  as  gradual  retraining  and  reeducation,  are  followed  by 
gratif}dng  results.  Systematic  exercises,  especially  those  necessitat- 
ing attention,  and  careful  muscular  coordinations  are  of  special  value. 
If  the  psychasthenia  has  lasted  for  many  years,  little,  as  a  rule,  can  be 
accomphshed.  In  regard  to  the  various  psychotherapeutic  measures 
to  be  employed,  the  reader  is  referred  to  page  887.  What  has  been  said 
as  to  the  application  of  psycnotherapy  to  hysteria  appHes  equally 
to  the  apphcation  of  psychotherapy  to  psychasthenia,  save  that  in 
psychasthenia  the  results  are  far  less  gratifying.  Psycho-analysis  is 
occasionally  of  some  value  here.  If  the  patient  is  able  to  unfold  fully 
the  details  of  the  first  attack  of  a  special  fear  or  of  such  other  obses- 
sion as  he  may  have,  the  pathologic  associations  which  he  has  formed 
may  be  broken  up.  If  any  result  can  be  gained,  it  can  be  achieved 
in  a  single  interview.  Frequent  repetition  does  harm  and  often  de- 
feats the  end  in  view.  However,  it  does  not  require  three  years, 
nor  are  we  to  search  for  forgotten  facts  of  sexual  aggression  or  assault. 
(See  p.  889.) 

A  point  of  practical  value  is  that,  in  a  given  number  of  cases,  minute 
doses  of  thyroid  extract,  long  continued,  are  apparently  of  benefit. 
A  possible  explanation  may  be  found  in  the  fact  that  every  now  and 
then  in  psychasthenia,  more  especially  in  cases  presenting  indecision, 
there  are  present  symptoms  of  myxedema.  These  symptoms,  while 
usually  not  topical  in  degree,  are  yet  so  evident,  as  to  be  unmistakable. 

HEADACHE 

Headache,  as  the  word  imphes,  is  the  name  merely  of  a  symptom 
and  not  of  a  disease.  However,  it  is  a  symptom  so  frequently  com- 
plained of  and  the  pivotal  point  of  so  many  afTections  that  it  requires 
a  separate  consideration.  The  term,  as  used  both  by  the  laity  and 
medical  writers,  is  of  wide  application.  It  becomes  absolutely  neces- 
sary, therefore,  before  entering  into  a  consideration  of  treatment,  to 
discuss  the  various  forms  of  headache  both  from  the  standpoint  of 
etiology  and  of  diagnosis,  for  without  a  correct  diagnosis  and  without 
correct  views  of  etiology  the  treatment  is  often  an  impossible  task. 

Pains  referred  to  any  part  of  the  head  are  apt  to  be  spoken  of  as 
headache,  even  though  this  pain  have  its  seat  in  structures  external 
to  the  skuU.  This  is  the  case  notably  with  some  forms  of  rheumatic 
and  syphiUtic  headaches.  Rheumatism  of  the  scalp,  for  instance,  is 
by  no  means  an  infrequent  affection,  and  if  it  involves  the  occipital 
region,  it  may  be  associated  with  rheumatism  of  the  muscular  inser- 
tions of  this  region.  Such  pain  may  be  very  distressing,  and  if  un- 
recognized may  go  unreHeved.  It  is  very  apt  to  be  mistaken  for  the 
occipital  headache  so  commonly  met  with  in  neurasthenia.  It  is 
distinguished  by  the  fact  that  there  is  marked  tenderness  of  the  scalp 
to  touch  or  to  the  hair-brush,  and,  if  it  be  situated  in  the  occipital  and 
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nuchal  situations,  there  is  the  associated  symptom  of  pain  made  worse 
by  motion.  Similarly,  the  scalp  may  be  the  seat  of  gurmnata  which 
may  either  be  painful  to  touch  or  which  may  give  rise  to  severe  and 
persistent  headache,  worse  at  night.  Syphihs,  as  is  well  known,  may 
also  involve  the  periosteum  and  bones  of  the  skull.  Usually  the  symp- 
toms are  such  as  to  permit  of  a  ready  diagnosis.  The  treatment  of 
rheumatism  of  the  scalp  is,  of  course,  that  of  rheumatism  in  general, 
and  does  not  merit  special  discussion;  this  is  also  the  case  of  syphihs 
of  the  scalp,  cranium,  periosteum,  and  skull. 

In  a  general  consideration  of  headaches  it  becomes  necessary  to 
make  a  distinction  between  headaches  due  to  organic  changes  and 
headaches  that  are  purely  functional  in  character.  Headaches  due  to 
organic  causes  are  such  as  would  be  produced  by  an  inflammation  of 
the  dura,  by  a  depression  of  bone  irritating  the  dura,  or  by  gross  dis- 
ease, such  as  brain  tumor;  organic  headaches  are,  of  course,  associated 
with  demonstrable  lesions.  They  are  usually  distinguishable  from 
non-organic  headaches  by  the  fact  that  they  are  constant  or  persistent. 
We  should  bear  in  mind,  however,  that  organic  headaches  may  fluc- 
tuate somewhat  in  intensity.  It  not  infrequently  happens,  even  in  so 
grave  an  affection  as  brain  tumor,  that  the  headache  is  somewhat  less 
at  times  than  others.  Indeed,  the  rehef  experienced  may  be  so  great 
for  short  periods  of  time  that  the  patient  may  even  speak  of  the  head- 
ache as  being  absent.  However,  headache  is  usually  so  persistent  a 
symptom,  so  constantly  spoken  of  by  the  patient,  that  even  if  the  fact 
of  fluctuation  in  intensity  be  observed,  this  fluctuation  must  not  be 
regarded  as  militating  against  the  diagnosis  of  organic  headache. 
Further,  organic  headaches  are  likely  to  be  associated  with  other  very 
pronoimced  symptoms.  Thus,  in  brain  tumor,  we  are  apt  to  have 
vomiting  and  dizziness,  frequently  optic  neuritis,  and  in  a  very  large 
number  of  cases  the  so-called  focal  symptoms — locahzed  convulsions 
or  palsies,  special  sense  and  speech  disturbances,  or  other  signs  which 
point  to  some  one  region  of  the  brain.  Again,  in  headache  due  to 
intracranial  syphihs  not  only  have  we  the  peCuhar  history  of  the  head- 
ache being  worse  at  night,  somnolence  or  other  sleep  disturbances,  but 
also  the  associated  palsies,  unequal  pupils,  involvement  of  ocular 
muscles,  and  other  signs  pointing  uninistakably  to  a  brain  s\phiHs. 

A  discussion  of  the  organic  headaches  would  involve  a  discussion  of 
the  various  diseases  of  the  dura  and  of  the  brain  already  discussed  in 
other  portions  of  this  volume.  As  far  as  we  are  concerned,  the  ques- 
tion of  organic  headache  is  important  only  as  regards  their  recognition; 
that  is,  their  separation  from  the  functional  headaches.  The  organic 
headaches,  let  us  repeat,  are  characterized  first  by  being  continuous, 
by  the  co-existence  of  sleep  disturbances,  nausea,  vomiting,  and  by 
the  association  of  gross  physical  signs  pointing  directly  to  gross  lesions, 
general  or  focal  in  character. 

FUNCTIONAL  HEADACHES 

A  consideration  of  the  various  forms  of  headache  leads  to  the  fol- 
lowing useful  grouping:  Thus,  we  have,  first,  the  headaches  associated 
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with  the  great  neuroses — (a)  neurasthenia;  (&)  hysteria;  secondly, 
headaches  of  diathetic,  toxic,  and  infectious  origin;  thirdly,  headaches 
symptomatic  of  affections  of  the  special  sense  organs,  such  as  the  eyes, 
and  the  various  viscera;  and,  fourthly,  headaches  associated  with 
various  diseases  of  the  blood. 

Neurasthenic  Headache. — The  headache  of  neurasthenia,  as  al- 
ready pointed  out,  is,  as  a  rule,  a  dull,  diffuse  pain  or  ache,  which  in  its 
milder  forms  suggests  merely  a  sensation  of  fatigue.  It  may,  however, 
become  pronounced  and  even  then  may  be  nothing  more  than  an  exag- 
gerated fatigue  sensation  which  disappears  upon  rest.  It  is  usually 
described  by  the  patient  as  a  dull  feeling  in  the  head  or  as  a  dull  aching. 
As  a  rule,  it  is  not  diffused  o\"er  the  entire  head,  but  is  seated  in  the 
occiput,  in  the  upper  part  of  the  neck,  over  the  brows,  or  just  over  the 
eyes.  The  occipital  pain  is,  however,  by  far  the  most  frequent. 
Other  situations  are  occasionally  described  by  the  patient,  such  as  the 
sides  of  the  head  and  the  temples.  Very  commonly  the  pain  is  ac- 
companied by  a  sense  of  pressure  or  constriction,  these  sensations  either 
being  referred  to  the  sides  of  the  head  (the  patient  often  saying  that 
he  feels  as  though  a  tight  band  had  been  placed  around  his  head)  or 
it  is  associated  with  pressure  and  drawing  sensations  at  the  back  of 
the  neck.  Sometimes,  instead  of  sensations  of  drawing,  pressure,  or 
constriction,  other  sensations,  such  as  heaviness  or  throbbing,  are 
described.  Neurasthenic  headache,  when  mild,  disappears  upon  the 
mere  cessation  of  work.  The  average  statement  of  the  patient  is  to 
the  effect  that  mental  effort  brings  it  on  or,  if  it  be  already  present, 
leads  to  exacerbations. 

It  need  not  be  here  stated  that  in  a  patient  presenting  neurasthenic 
headache  the  other  cardinal  symptoms  of  neurasthenia  are  also  present. 
(See  p.  858.)  Thus,  we  have  the  statements  of  the  patient  relating  to 
ready  fatigue  and  exhaustion,  the  associated  symptoms  of  backache, 
limbache,  and  the  various  digestive,  circulatory,  and  sleep  disturbances 
so  commonly  met  with.  The  diagnosis  of  a  neurasthenic  headache, 
therefore,  resolves  itself  into  the  diagnosis  of  neurasthenia,  while  its 
treatment  is  the  treatment  of  neurasthenia. 

Hysterical  Headaches. — It  not  infrequently  happens  that  a  pa- 
tient, most  frequently  a  woman,  presents  herself  complaining  of  head- 
ache. Very  frequently  the  statements  in  regard  to  the  headache  are 
couched  in  such  terms  as  to  suggest  exaggeration,  while  the  appear- 
ance of  the  patient  is  such  as  to  negative  the  existence  of  really  serious 
suffering.  If  asked  to  indicate  the  site  of  the  pain,  the  patient  is  very 
apt  to  point  to  a  small  circumscribed  spot  or  area  with  her  finger.  If, 
now,  this  area  be  examined,  it  is  found  to  be  very  sensitive  to  superficial 
pressure.  At  the  same  time,  the  patient  is  apt  to  describe  it  as  a  pain 
which  is  deep  and  boring,  or  as  though  a  knife  were  being  driven  into 
the  head;  this  has  given  rise  to  the  well-known  term  of  clavus  for  the 
symptom.  Sometimes  other  symptoms  secondary  in  importance  are 
also  complained  of  by  the  patient,  such  as  ringing  or  throbbing  noises 
in  the  ears;  sometimes  she  says  that  she  feels  as  though  the  head  were 
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being  beaten  with  a  hammer.  Clavus  is  merely  to  be  regarded  as  an 
area  of  painful  cutaneous  hyperesthesia;  other  sensory  stigmata  of 
hysteria  should  at  once  be  sought  for.  Especially  should  the  patient 
be  tested  for  the  topical  painful  stigmata  beneath  the  breasts  and  over 
the  groins  and  elsewhere,  bearing  in  mind,  other  things  equal,  the  pre- 
dominance of  these  signs  upon  the  left  half  of  the  body.  The  treat- 
ment is,  of  course,  the  treatment  of  hysteria.     (See  p.  878.) 

Diathetic  Headaches. — Headaches  are  not  infrequently  com- 
plained of  by  patients  who  are  the  victims  of  the  gouty  or  rheumatic 
diathesis.  The  diagnosis  is  to  be  made  by  the  presence  of  other  symp- 
toms pointing  to  these  affections.  Like  other  affections  of  this  char- 
acter, they  are  more  frequently  found  in  persons  who  have  passed 
middle  Hfe,  and  in  whom  there  is  a  history  of  exposure  or  deprivation  or 
of  excessive  eating  or  drinking.  Hereditary  factors  should  also,  it  is 
needless  to  say,  be  inquired  into.  The  headache  of  uremia  and  of 
diabetes  need  only  be  mentioned  as  instances  of  other  headaches 
associated  with  diathetic  conditions,  the  recognition  of  which,  other 
things  equal,  should  be  prompt.  Uremic  headache,  while  diffuse,  is 
most  pronounced  in  the  occiput,  extending  to  the  neck.  At  other 
times,  again,  it  is  frontal.  Dizziness  may  also  be  present.  The 
patient  is  frequently  dull  and  apathetic.  An  examination  of  the  urine, 
of  course,  leads  to  the  diagnosis.  Diabetic  headache,  usually  asso- 
ciated with  dehrium,  sometimes  with  cyanosis,  may  precede  the  onset 
of  diabetic  coma.  Headache  of  diabetic  origin  is,  on  the  whole,  a 
rare  symptom.  Its  association  as  a  part  of  the  symptom  complex,  of 
course,  determines  its  diagnosis. 

Toxic  Headaches. — Among  toxic  headaches  we  should  especially 
bear  in  mind  headaches  of  alcohohc  origin.  The  headache  complained 
of  by  chronic  alcohohc  subjects  is,  as  a  rule,  widely  diffused,  dull  in 
character,  and  more  pronounced  in  the  frontal  regions  than  elsewhere. 
It  is,  as  a  rule,  more  marked  in  the  mornings.  It  is  more  pronounced 
after  unusual  excesses.  It  is,  of  course,  associated  with  the  other 
symptoms  of  chronic  alcohohsm.  Headache  due  to  lead  is  not  met 
with  save  as  prodromal  to  and  associated  with  other  and  more  pro- 
nounced cerebral  symptoms,  such  as  dehrium,  convulsions,  and  coma. 
Optic  neuritis  or  neuroretinitis  may  also  be  observed.  In  the  investi- 
gation of  an  obscure  case  of  headache  the  abuse  not  only  of  tobacco,  but 
of  tea  and  coffee,  should  also  be  borne  in  mind.  No  difficulty,  as  a  rule, 
is  experienced  in  tracing  headaches  such  as  these  to  their  proper  cause. 
An  inquiry  into  the  habits  of  patients  is  usually  very  fruitful  of  results. 
Care  should,  however,  be  taken  to  prevent  confusion  of  these  head- 
aches with  migraine.  (See  p.  903.)  Tobacco  headaches  generally 
occur  at  irregular  intervals,  even  in  the  confirmed  users  of  tobacco, 
and  then  bear  a  relation  to  some  unwonted  excess.  Like  the  headache 
due  to  alcohol,  it  is  widely  diffused  and  usually  frontal. 

Headaches  from  Infection. — The  headaches  associated  with  the 
various  infectious  diseases  require  only  a  passing  mention,  inasmuch 
as  their  association  with  other  well-known  symptom  groups  at  once 
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determines  their  nature.     They  neither  require  nor  is  it  practicable  to 
give  them  detailed  consideration  here. 

Headaches  Symptomatic  of  Affections  of  the  Special  Sense  Or- 
gans, such  as  the  Eye  and  the  Various  Viscera. — Closely  alHed  to  the 
neurasthenic  headaches  are  headaches  associated  with  functional 
troubles  of  the  eyes,  of  the  stomach,  and  of  other  \dscera.  Of  these, 
none  is  so  frequent  as  that  due  to  overuse  of  the  eyes;  that  is,  to  eye- 
strain. There  can  be  no  question,  however,  that  eye-strain  as  a 
direct  cause  has  been  much  overestimated.  Almost  always  there  is 
an  associated  and  underlying  condition  of  nervous  exhaustion,  so  that 
any  effort  is  followed  by  headache  or  by  an  exacerbation  of  headache. 
It  is  not  surprising,  therefore,  that  in  neurasthenic  states  we  should 
find  that  the  use  of  the  eyes  brings  on  headache ;  especially  if  the  eyes 
present  marked  difficulties  of  refraction  and  accommodation,  so  that 
their  use  is  unavoidably  attended  by  considerable  effort.  The  head- 
ache in  these  cases  is  usually  occipital  in  character  and  indistinguish- 
able in  its  general  character  from  that  present  in  neurasthenia.  More 
rarely  it  is  frontal.  It  is  always  made  worse  by  the  use  of  the  eyes. 
It  is  important,  of  course,  to  have  the  latter  carefully  examined,  and 
to  have  their  defects  as  far  as  possible  corrected  by  proper  glassing. 
Very  frequently,  however,  this  correction  fails  to  relieve  the  headache, 
though  it  may  amehorate  it.  In  many  instances  a  treatment  directed 
to  the  underlying  neurasthenia  is  the  only  method  by  means  of  which 
a  genuine  reUef  can  be  secured. 

Pains  referred  to  the  brow,  to  the  temples,  or  to  the  malar  regions 
are  not  infrequently  the  outcome  of  disease  of  the  nasal  ca\dty  or 
sinuses.  In  the  majority  of  cases  the  nasal  or  sinus  symptoms  are 
so  prominent  as  to  attract  attention.  In  others  they  are  compara- 
tively sHght,  and  the  true  cause  of  the  pain  may  remain  undiscovered 
imless  it  is  specially  sought  for.  In  all  obscure  cases,  with  or  without  gm 
aching  pains  in  the  brow,  the  malar  regions,  or  in  the  temples,  the  " 
nasal  cavities  and  sinuses  should  be  thoroughly  explored. 

Various  functional  disturbances  of  the  stomach  and  bowels  are 
also  associated  with  headache.  Especially  is  this  Hkely  to  be  the 
case  if  there  be  present  a  chronic  gastritis.  Gastric  headaches 
are  more  frequently  frontal,  though  they  may  be  referred  to  the 
convexity  or  may  be  generalized.  As  a  rule,  the  headache  is 
most  pronounced  when  the  signs  of  indigestion  are  most  evident. 
Frequently  such  headaches  are  relieved  by  vomiting.  The  possible 
influence  also  of  the  absorption  of  toxic  substances  must  here 
be  borne  in  mind.  Headaches  due  to  stomach  disturbances 
are,  on  the    whole,  infrequent. 

Now  and  then  atonic  conditions  of  the  bowel  are  accompanied  by 
headache.  A  familiar  instance  is  the  headache  which  attends  con- 
stipation and  which  is  relieved  by  free  evacuation.  Headaches  which 
accompany  uterine  and  ovarian  disease  are  also  recognized.  The  pain 
is,  as  a  rule,  referred  to  the  vertex,  and  is  frequently  relieved,  tempo- 
rarily at  least,  by  pressure  on  the  top  of  the  head.     It  is,  of  course, 
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accompanied  by  the  symptoms  of  pelvic  disease,  and  is  secondary  in 
importance  and  in  value.  It  is  important,  further,  to  add  that  the 
patient  almost  always  suffers  from  an  associated  neurasthenia.  In- 
deed, I  think  that  it  may  well  be  doubted  whether  a  headache,  directly 
dependent  upon  uncomplicated  pelvic  disease,  really  exists. 

Headaches  Due  to  Anemia  and  H3rperemia  of  the  Brain  and 
Diseases  of  the  Blood. — A  generation  ago  it  was  quite  common  to 
ascribe  headaches  to  anemia  and  hyperemia  of  the  brain.  It  was  only 
after  neurasthenia  became  well  understood  that  the  diagnosis  of 
cerebral  anemia  ceased  to  be  made.  That  cerebral  anemia  presents 
itself  as  a  natural  and  pathologic  entity  there  can  be  no  doubt,  but  it 
does  not  present  itself  by  any  means  with  that  degree  of  frequency 
which  the  older  physicians  thought.  Finally,  it  may  well  be  doubted 
whether  head  pain  constitutes  a  symptom,  or  at  least  a  promineut 
symptom,  of  cerebral  anemia.  In  acute  general  anemia  from  hemor- 
rhage the  symptoms  are  those  of  failing  vision,  ''blackness  before  the 
eyes,"  faintness,  and  a  feeling  of  being  dazed  or  confused,  tinnitus, 
nausea,  and  vomiting;  if  the  anemia  be  profound,  lethargy,  a  ten- 
dency to  sleep,  unconsciousness  with  dilatation  of  the  pupils,  may  finally 
supervene.  Head  pain  at  no  time  forms  a  part  of  the  clinical  picture. 
In  the  chronic  anemia  which  results  from  frequently  repeated  hemor- 
rhages we  may  likewise  notice  a  tendency  to  faint,  dizziness,  somnolence, 
or  at  times  insomnia,  apathy,  and  tinnitus. 

Cerebral  hyperemia  as  a  cause  of  headache  has  suffered  an  almost 
similar  fate.  Transient  attacks  of  cerebral  hyperemia,  however, 
probably  occur;  as,  for  instance,  due  to  increased  action  of  the  heart 
in  febrile  conditions,  sudden  chill,  etc.  Whether  it  occurs  in  associa- 
tion with  plethora  is  doubtful,  and  yet  this  seems  very  probable  when 
one  remembers  the  condition  of  intense  congestion  of  the  face  which 
sometimes  comes  on  in  a  plethoric  person  after  a  full  meal,  especially 
if  taken  with  alcohol.  Such  a  patient  may  complain  of  throbbing  in 
the  temples,  great  fullness  of  the  head,  headache,  and  dizziness.  Un- 
questionably also  hyperemia  occurs  passively  in  general  venous  ob- 
struction, as  in  mitral  stenosis,  emphysema,  pressure  on  the  superior 
vena  cava  by  aneurisms  and  tumors,  or  from  locahzed  obstruction  in 
cerebral  sinuses  or  veins.  It  probably  occurs  also  during  tremendous 
muscular  efforts.  Headache  associated  with  hyperemia  is  clearly 
secondary  in  its  origin.  It  can  hardly  come  under  the  notice  of  the 
physician  as  an  independent  cause  of  headache. 

Furthermore,  in  diseases  of  the  blood,  such  as  chlorosis,  pernicious 
anemia,  and  leukemia,  symptoms  similar  to  those  noted  in  anemia 
are  present.     Headache,  on  the  other  hand,  is  rarely  noted,  if  at  all. 

MIGRAINE 

Migraine  is  a  nervous  affection  characterized  by  severe  attacks  of 
headache,  recurring  at  irregular  intervals.  The  pain  is,  as  a  rule, 
limited  or  markedly  accentuated  upon  one-half  of  the  head ;  hence  the 
name,  hemicrania.     The  individual  attack  is  usually  preceded,  though 
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not  always,  by  distinct  prodromata.  Sometimes  the  patient  suffers 
from  a  sense  of  heaviness  in  the  head,  pressure  over  the  brows,  or  it 
may  be  dizziness.  At  other  times  there  is  present  a  sense  of  weakness 
and  depression,  or  the  patient  may  feel  sleepy,  may  yawn  repeatedly, 
or  may  wish  to  lie  down.  In  many  patients  there  is  noticed  a  more  or 
less  marked  impairment  of  vision,  usually  involving  a  part  of  the  field 
only;  at  times  a  hemianopsia  is  simulated.  Frequently  also  vibrating 
scotomata  are  observed,  or  the  blind  field  is  filled  with  quivering 
lines,  sometimes  of  dazzHng  brightness.  At  other  times  an  attack  is 
preceded  by  a  tinnitus,  or  it  may  be  some  paresthetic  disturbance  of 
the  side  of  the  face,  or  obscure  sensations  may  be  noticed  in  an  arm. 
a  hand,  or  more  rarely  in  lower  extremity.  Rarely  distinct  paralytic 
phenomena  are  observed,  such  as  a  weakness  of  a  hand  or  wrist. 

After  a  variable  period  of  time — a  few  minutes  or  a  fraction  of  an 
hour,  the  pain  begins.  It  is  at  first  dull  in  character,  accompanied  by 
a  sense  of  heaviness  in  the  head.  It  gradually  increases  in  intensity. 
Sometimes  it  remains  limited  to  a  comparatively  small  area  of  the 
temple.  At  other  times  it  radiates  over  the  entire  area  of  the  top  of 
the  head  or  of  the  face.  Again,  instead  of  the  focus  of  the  pain  being 
situated  in  the  temple,  it  may  be  found  back  of  the  ear.  It  gradually 
increases  in  intensity  until  usually,  after  several  hours,  an  acme  of 
suffering  is  reached.  Not  infrequently  nausea  supervenes  and  at  times 
vomiting  ensues.  Subsequently,  the  pain  subsides,  and  the  patient 
is  apt  to  fall  into  a  sleep  which  is  usually  quite  profound  and  lasts 
several  hours.  On  awakening  the  patient  is  generally  free  from  pain; 
the  attack  is  over. 

In  the  beginning  of  the  attack  various  vasomotor  disturbances 
may  be  observed.  Thus,  there  is  not  infrequently  flushing  of  the  side 
of  the  head  and  face  which  is  affected,  a  flushing  w^hich  is  succeeded  by 
pallor  as  the  attack  progresses.  At  other  times,  too,  distinct  changes 
are  noted  in  the  pupils,  the  pupil  of  the  affected  side  being  at  one 
period  dilated  and  later  on  contracted.  Marked  pupillary  changes  are 
not,  however,  by  any  means  observed  in  all  cases,  and  this  is  likewise 
true  of  the  vasomotor  changes  in  the  face.  The  duration  of  an  attack 
usually  extends  over  a  number  of  hours;  sometimes  over  the  greater 
part  of  a  day. 

The  frequency  of  recurrence  differs  greatly  in  various  cases.  Quite 
commonly  we  have  a  history  of  a  migraine  beginning  in  childhood  or 
youth,  the  attacks  being  then  many  weeks  and  often  months  apart. 
Little  by  little  the  interval  becomes  shorter,  until  an  attack  occurs  say  ^': 
once  in  two  weeks,  once  in  a  week,  or  perhaps  several  times  in  a  week;  £, 
or  the  attacks  may  succeed  each  other  so  rapidly  that  a  scarcely  ap-  X<\ 
preciable  interval  is  to  be  found  between  them.  Indeed,  migraine  ||. 
headaches,  when  long  established,  are  in  some  indi\dduals  practically  *' 
continuous.  At  times,  also,  the  headache  is  not  unilateral,  but  is  ;^: 
marked  upon  both  sides  of  the  head,  sometimes  equally  so,  constituting 
then  a  so-called  double  hemicrania. 

In  severe  cases,  when  the  attack  is  at  its  height,  the  patient  is  ex- 
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ceedingly  sensitive  to  light  and  noise.  At  times  there  is  also  marked 
sensitiveness  on  the  affected  side  of  the  face  and  scalp  to  touch. 
Movement,  too,  adds  greatly  to  the  suffering. 

Migraine  is  today  regarded  as  a  degenerative  neurosis.  Heredi- 
tary elements  are  present  in  a  very  large  number  of  cases.  According 
to  Moebius,  go  per  cent,  of  cases  furnish  a  direct  heredity.  Quite 
commonly  it  begins  at  or  about  the  period  of  puberty,  though  it  at 
times  makes  its  appearance  in  childhood.  It  rarely  begins  after  thirty. 
Quite  usually  it  becomes  less  marked  as  middle  age  is  approached; 
not  infrequently  it  disappears  altogether  at  this  period  of  life,  or  per- 
sists in  a  greatly  modified  and  lessened  form,  such  as  the  occasional 
occurrence  of  vibrating  scotomata  without  the  subsequent  occurrence 
of  pain. 

While  the  essentially  neuropathic  and  hereditary  factors  of  mi- 
graine must  be  admitted,  it  must  also  be  borne  in  mind  that  its  attacks 
may  be  directly  provoked  by  various  exciting  causes,  such  as  excesses 
with  alcohol,  tobacco,  tea,  and  coffee,  or  by  emotional  or  mental  over- 
strain, shock,  overwork,  and  especially  overfatigue  of  the  eyes. 

Many  facts  point  to  an  important  role  played  by  the  vasomotor 
apparatus,  and  others  suggest  defective  tissue  metabolism,  defective 
elimination  of  waste  substances, — the  alloxuric  bodies, — and  conse- 
quent autointoxication,  as  causes.  Indeed,  it  appears  to  bear  a  dis- 
tinct relation  to  the  gouty  diathesis,  as  was  long  ago  pointed  out  by 
Charcot  and  by  Gowers. 

In  the  treatment  of  migraine  three  important  considerations  must 
be  borne  in  mind:  First,  attention  must  be  given  to  the  general  health 
of  the  patient.  This  must  be  brought  to  as  high  a  level  as  possible, 
and  to  tliis  end  no  means  are  so  efficacious  as  those  embodied  in  general 
physiologic  and  hygienic  measures.  It  not  infrequently  happens, 
especially  if  the  attacks  have  occurred  with  great  frequency  or  been 
almost  continuous,  that  the  general  health  has  greatly  suffered.  Mi- 
graine is  not  infrequently  at  such  times  compUcated  with  neurasthenia. 
As  far  as  possible  such  a  patient  should  be  relieved  from  the  strain  of 
his  occupation.  Rest  methods  in  some  form,  partial  or  even  com- 
plete, should  be  instituted.     (See  section  on  Neurasthenia.) 

In  a  large  number  of  persons  suffering  from  migraine  it  is  imprac- 
ticable to  institute  absolute  rest,  and,  indeed,  this  is  not  by  any  means 
always  required.  It  will  frequently  suffice  to  institute  partial  rest 
methods  (see  p.  865),  but  this  should  be  carried  out  as  rigidly  in  the 
intervals  between  the  seizures  as  during  their  occurrence.  It  is  es- 
pecially important  to  modify  the  diet,  as  in  neurasthenia,  with  the 
view  of  minimizing  the  waste  substances,  notably  those  of  the  uric 
acid  group.  With  this  object  in  view  the  carbohydrates,  the  starches, 
and  sugar-containing  foods  should  be  reduced  to  a  minimum,  but  not, 
of  course,  absolutely  withdrawn.  The  same  is  true  of  the  red  meats. 
Their  role  in  favoring  an  excessive  formation  of  uric  acid  is  well  known, 
and  whatever  view  we  may  hold  as  to  the  relationship  between  uric 
acid  and  migraine,  experience  proves  that  migraine  patients  do  better 
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upon  a  diet  which  contains  only  a  moderate  amount  of  red  meat.  The 
white  meats,  chicken,  fish,  oysters  in  season  and  properly  prepared, 
eggs,  milk,  and  the  succulent  vegetables  can  be  freely  given.  The 
milk  especially  is  a  most  important  article  of  diet,  and  it  is  a  not  un- 
common practice  with  the  writer  in  case  of  severe  and  obstinate  mi- 
graine to  place  the  patient  exclusively  upon  a  diet  of  milk  for  a  time. 
Milk  has  the  double  advantage,  while  it  is  nutritious,  of  being  unstim- 
ulating,  and  at  the  same  time,  because  of  its  Hquid  nature,  greatly 
favoring  elimination.  An  important  point  in  regard  to  diet  consists 
also  in  instructing  the  patieni,  as  to  the  amount  of  food  he  is  to  take. 
Full  feeding  is  in  many  of  these  cases  of  the  very  greatest  value.  The 
diet  should  first  be  regulated  as  regards  the  kinds  of  food;  secondly, 
the  quantity  should  be  steadily  increased,  especially  as  regards  the 
milk,  until  a  maximum  amount  is  taken.  In  addition,  it  is  wise  also 
to  instruct  the  patient  to  drink  freely  of  water,  especially  in  the  in- 
tervals between  meals. 

Attention  must  also  be  given  to  the  skin.  The  patient  should 
bathe  freely.  A  tepid  sponge  bath  or  rapid  immersion  bath  should 
be  prescribed  daily.  The  bath  should  be  followed  by  vigorous  friction. 
In  some  cases  it  may  be  of  advantage  to  order  a  cold  immersion  bath 
daily,  but  not  infrequently  the  sufferer  from  migraine  is  exceedingly 
sensitive  to  baths  of  this  kind  and  does  not  react  well  from  them. 

As  far  as  possible,  errors  of  digestion  should  be  corrected.  Atony 
of  the  stomach,  constipation,  gastric  catarrh  if  it  exists,  as  is  not  un- 
commonly the  case,  should  also  receive  their  due  measure  of  attention. 
As  regards  the  constipation,  it  is  wiser,  in  case  of  migraine,  to  use  some 
mild  sahne  or  laxative  water  rather  than  to  rely  upon  a  vegetable 
laxative  or  cathartic.  Phosphate  of  soda,  especially  in  the  efferves- 
cent form,  is  a  valuable  remedy  in  these  cases.  The  Carlsbad  salts,  ^ 
Hunyadi,  and  similar  laxatives  answer  an  equal  purpose.  It  is  ex- 
ceedingly probable  that  the  sahne  stimulates  elimination  by  the  bowel, 
and  it  is  a  not  uncommon  experience  to  find  that  a  beginning  migraine 
attack  is  frequently  aborted  by  a  sahne,  taken  as  soon  as  prodromal 
symptoms  are  noted. 

As  far  as  possible,  the  patient  should  be  instructed  to  five  in  the 
open  air.  Gentle  exercise  is  of  the  utmost  value  under  these  circum- 
stances. One  of  the  cardinal  benefits  of  exercise  is  the  increased  in- 
take of  oxygen  which  the  exercise  induces,  and  the  consequent  more 
thorough  oxidation  of  the  waste  products  and  their  more  ready  eUmi- 
nation.  By  all  the  means  at  our  command,  then, — by  proper  propor- 
tioned rest  and  exercise,  by  a  carefully  adapted  diet,  by  stimulating 
the  activity  of  the  kidneys,  bowels,  and  skin, — the  general  health  of  the 
patient  should  be  improved. 

Whether  it  be  advisable,  in  view  of  possible  autoinfection  through 
the  intestinal  tract,  to  give  intestinal  antiseptics,  such  as  beta-naph- 
thol,  remains  an  open  question.  The  writer  has  never  found  them  of 
the  shghtest  use  in  migraine.  Bearing  in  mind,  however,  not  only 
the  possible,  but  also  the  very  probable,  rote  of  the  purin  bodies  in  mi- 
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graine,  the  writer  has  for  years  past  treated  cases  of  migraine,  es- 
pecially when  obstinate,  by  means  of  the  sahcylates.  He  has  been  in 
the  habit  of  administering  sodium  sahcylate,  preferably  in  combina- 
tion with  sodium  bromid,  in  moderate  doses,  for  a  period  of  ten  days 
or  two  weeks,  with  undoubted  benefit  as  regards  both  the  frequency 
and  the  severity  of  the  attacks.  According  to  the  circumstances, 
from  five  to  ten  grains  of  sodium  salicylate,  associated  with  ten  or 
twenty  grains  of  sodium  bromid,  should  be  administered,  well  di- 
luted, three  times  daily  after  meals.  The  remedy  is,  as  a  rule,  well 
borne  by  cases  of  migraine,  and  unquestionably  is  followed  by  good 
results. 

In  many  cases  the  sodium  salicylate  is  not  well  borne,  and  it  is  then 
wise  to  use  aspirin,  or,  better  still,  novaspirin  freely,  say  in  fifteen-grain 
doses  three  or  four  times  daily.  Rarely,  because  of  the  condition  of 
the  stomach,  it  may  be  wise  to  give  salophen.  This  may  be  employed 
in  similar  or  somewhat  larger  doses.  It  is  always  well  borne  by  the 
stomach,  but  is  less  efficient  than  the  other  remedies. 

The  treatment  of  the  attack  itself  requires  special  consideration. 
It  is  wisest  to  instruct  the  patient,  just  as  soon  as  prodromata  are 
noted,  to  take  a  saline;  the  dose,  guided  by  prexious  experience,  being 
such  as  to  give  rise  to  two  or  three  loose  movements.  A  full  dose,  say 
thirty  or  possibly  forty  grains,  of  bromid,  preferably  ammonium  bro- 
mid, should  be  taken  some  two  hours  later.  The  patient  should 
then  lie  down  and  compose  himself  to  sleep.  In  patients  in  whom  it 
is  impracticable  to  take  the  bromid,  because  of  the  interference  with 
the  occupation,  recourse  may  be  had  to  one  of  the  coal-tar  products, 
antifebrin,  phenacetin,  or  antipyrin,  the  remedy  being  combined  with 
a  moderate  dose  of  bromid,  with  half  a  grain  or  a  grain  of  caffein,  or 
possibly  with  some  aromatic  spirits  of  ammonia.  A  useful  combina- 
tion is  phenacetin,  five  to  ten  grains,  with  caffein,  one-half  to  one 
grain;  at  other  times  ammonium  bromid,  twenty  grains,  caffein 
citrate,  one  grain,  and  antipyrin,  ten  grains,  with  or  without  ten  or 
twenty  drops  of  aromatic  spirits  of  ammonia.  Far  more  useful  than 
the  bromid  and  the  coal-tar  products,  the  author  has  found  cannabis 
indica.  The  patient  is  instructed  to  take  one  drop  of  the  fluidextract 
of  cannabis  indica  every  hour  or  every  half-hour  until  some  reUef  is 
experienced.  Very  soon  the  amount  which  the  patient  requires  to 
control  an  attack  is  thus  determined  experimentally.  Sometimes  the 
patient  is  not  reUeved  until  the  dose  is  increased  to  two,  three,  five,  or 
ten  drops,  and  sometimes  even  more.  The  patient  should,  however, 
always  be  cautioned  with  regard  to  the  possible  unpleasant  effects 
which  may  supervene  when  the  full  physiologic  action  is  established, 
:such  as  dizziness,  sKght  confusion,  and  disturbances  in  the  sense  of 
time.  However,  unusual  or  unpleasant  sensations  rarely  make  their 
appearance  from  therapeutic  doses.  We  should  be  content  to  begin 
with  small  doses  and,  notwithstanding  repeated  failures,  should  steadily 
increase  the  dose  in  successive  attacks  until  an  impression  is  made 
-and  the  necessary  dose  definitely  determined.     In  rare  cases,  usually 
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cases  in  which  the  attacks  have  existed  for  many  years  and  in  which 
the  intervals  are  so  short  as  to  make  the  headaches  practically  con- 
tinuous, we  may  be  forced  to  abandon  cannabis  indica;  but  under  such 
circumstances  we  may  frequently  obtain  very  useful  results  from  gel- 
semium.  This  drug  should  be  administered  in  the  form  of  the  fluid- 
extract,  in  doses  of  from  one  to  five  minims,  and  repeated  if  necessary 
at  intervals  of  four  hours.  Of  late  years,  since  the  author  has  given 
more  attention  to  the  physiologic  and  hygienic  treatment  of  migraine, 
and  especially  since  his  employment  of  the  saHcylates  and  bromid  in 
the  intervals  of  the  attacks,  he  has  experienced  but  little  difficulty  in 
controlhng  the  pain  by  moderate  doses  of  cannabis  indica  or  by  doses 
of  phenacetin  and  caffein,  so  small  that  even  their  repetition  does  no 
harm.  Occasionally,  cases  of  migraine  of  such  severity  are  met  with  \ 
that  no  method  of  treatment  appears  to  be  of  value.  Under  these 
circumstances  Whitehead  has  recommended  and  carried  out  success- 
fully the  insertion  of  a  seton  in  the  back  of  the  neck,  the  seton  being 
worn  for  quite  a  long  period.  However,  the  writer  has  never  made  use 
of  this  expedient. 

It  goes  without  saying  that  while  migraine  does  not  result  from 
eye-strain,  eye-strain  may  evoke  the  attacks.  In  every  case,  there- 
fore, the  eyes  should  be  examined  and  if  necessary  corrected.  For 
similar  reasons,  the  nasal  ca\'ities,  the  sinuses,  the  ears,  and  pharynx 
should  likewise  be  studied  and  if  diseased  treated. 

VERTIGO 

Vertigo  is  a  term  appUed  to  a  symptom  in  which  the  patient  ex- 
periences a  subjective  sense  of  movement  or  of  actual  movement 
accompanied  by  more  or  less  marked  disturbance  in,  or  even  loss  of, 
the  sense  of  space  relations.  The  movement  may  be  referred  by  the 
patient  to  his  own  person  or  may  be  projected  by  him  to  the  external 
world.  The  sensation  is  one  of  distress,  and  is  attended  by  a  more  or 
less  marked  disturbance  of  the  equihbrium  or  of  the  sense  of  equi- 
librium. Vertigo  may  be  entirely  subjective  or  it  may  be  objective; 
that  is,  attended  by  an  actual  movement  of  the  body.  The  move- 
ment may  be  very  sHght  or  so  pronounced  as  to  cause  the  patient  to 
stagger  or  even  fall.  Quite  commonly  the  patient  experiences  a  sensa- 
tion as  though  all  the  objects  about  him  are  turning  around  or  that  he 
himself  is  turning  around,  hence  the  term,  derived  from  vertere,  to 
turn.  The  words  giddiness  and  dizziness  are  both  commonly  applied 
to  the  less  marked  conditions  of  vertigo  or  to  forms  of  vertigo  which  are 
almost,  if  not  entirely,  subjective. 

Vertigo  is  almost  always  paroxysmal.  The  intervals  are  very 
irregular:  sometimes  a  few  hours,  sometimes  days  and  weeks  intervene. 
The  attacks  may  come  on  spontaneously  or  may  be  excited  by  changes 
of  posture,  such  as  rising  from  a  bed  or  chair,  stooping,  or  turning;  at 
other  times,  though  less  frequently,  sudden  movements  which  jar 
the  head,  such  as  coughing  or  sneezing,  bring  on  the  attack. 

Vertigo  is  a  symptom  which  is  found  in  a  great  variety  of  conditions 
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and  only  at  times  appears  as  an  independent  clinical  affection;  more 
frequently  it  is  the  chief  or  most  distressing  symptom  of  some  other 
aff'ection  which  is  present.  It  may  be  a  symptom  of  a  general  affec- 
tion such  as  neurasthenia;  here  it  is  usually  purely  subjective.  It 
may  also  be  met  with  in  toxic  states;  e.  g.,  from  alcohol,  tobacco,  and 
coffee  and  in  uremic  poisoning.  It  may  be  met  with,  again,  in  dis- 
turbances of  the  nerve-centers,  e.  g.,  the  cerebellum;  or  in  disturbances 
of  certain  peripheral  structures,  such  as  the  ears,  more  especially  the 
labyrinth;  or  in  disturbances  of  the  nerves  and  nervous  tracts  which 
combine  these  structures  with  the  nerve-centers.  Lesions  of  the  cere- 
brum also  may  be  attended  by  vertigo,  apparently  more  especially 
when  situated  in  regions  which  stand  in  relation  with  the  cerebellum, 
such  as  the  frontal  lobes.  It  may  have  its  origin  in  a  disturbance  of 
vision;  or,  again,  in  some  disturbance  of  digestion;  also  in  disturb- 
ances of  other  visceral  functions,  e.  g.,  the  renal.  Again,  it  may  be 
the  expression  of  a  disease  of  the  heart  or  of  a  general  disease  of  the 
vascular  apparatus,  such  as  an  arteriosclerosis.  It  appears  also 
that  vertiginous  attacks  sometimes  take  the  place  of  epileptic  seizures; 
it  is  very  difficult,  of  course,  to  diff"erentiate  between  such  seizures 
and  attacks  of  petit  mal.  It  is  not  impossible,  however,  that  an  attack 
of  epilepsy  should  be  preceded  by  or,  in  the  case  of  petit  mal,  accom- 
panied by  a  vertiginous  attack.  Persons  suffering  from  migraine  may 
also  suffer  from  vertigo.  It  is  probable  further  that  vasomotor  disturb- 
ances— vasomotor  ataxia — may  be  responsible  for  attacks  of  vertigo. 
Finally,  it  may  be  present  by  itself  as  an  independent  symptom;  i.  e., 
without  being  in  any  discoverable  relation  with  disturbances  in  any 
organs  or  functions;  in  such  case  it  is  termed  essential  vertigo. 

That  vertigo  may  be  excited  artificially  is  known  to  every  child 
who  tries  the  experiment  of  turning  rapidly  around  a  number  of  times 
in  succession.  The  vertiginous  sensations  of  sea-sickness  have  doubt- 
less an  origin  in  a  similar  disturbance  of  the  sense  of  space  relations. 
Again,  vertigo,  as  is  well  known,  may  be  excited  by  the  passage  of  a 
galvanic  current  through  the  ears,  and  this  so-called  galvanic  vertigo 
is  remarkable  for  the  fact  that  the  person  experimented  upon  tends  to 
fall  toward  the  anode  on  the  closure  of  the  current  and  toward  the 
cathode  on  the  opening  of  the  current. 

If  a  case  of  vertigo  presents  itself,  the  important  matter,  before 
treatment  can  be  considered,  is  the  differential  diagnosis.  The  first 
step  is  to  differentiate  between  a  subjective  and  objective  vertigo. 
If  the  vertigo  be  subjective  or  attended  by  almost  no  objective  dis- 
turbances, we  are  to  tliink  of  general  disturbances,  such  as  are  met  with 
in  neurasthenia  and  in  toxic  states.  The  fatigue  symptom  group  of 
neurasthenia  is  so  well  known  that  the  affection  is  very  readily  recog- 
nized, and  a  brief  inquiry  will  determine  whether  the  patient  is  sub- 
jecting himself  to  any  of  the  ordinary  forms  of  intoxication.  The 
examination  of  the  urine  will  readily  disclose  a  disease  of  the  kidneys 
or  of  some  diathetic  affection.  An  examination  of  the  heart  and  blood- 
vessels will  enable  the  physician  to  judge  as  to  the  existence  of  cardio- 
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vascular  degenerations.  The  attention  of  the  physician  may  be 
directed  by  the  patient  at  the  very  beginning  to  disturbances  of  the 
ears,  eyes,  or  stomach;  but  even  when  this  is  not  the  case,  these  organs 
should  always  be  carefully  studied. 

The  affections  of  the  ear  which  may  be  attended  by  vertigo  are 
most  varied.  The  disturbance  may  have  its  origin  in  the  external, 
the  middle,  or  the  internal  ear.  Usually,  more  or  less  decided  audi- 
tory symptoms  are  present.  Commonly,  it  is  accompanied  by  some 
impairment  of  hearing — frequently  a  marked  impairment.  Generally, 
this  impairment  of  hearing  is  accompanied  by  a  diminution  in  the 
bone  conduction  in  one  or  both  sides,  and  with  especial  frequency  do  we 
find  tinnitus  aurium.  Usually,  an  attack  of  auditory  vertigo  is  ushered 
in  or  preceded  by  an  attack  of  tinnitus  or,  if  tinnitus  be  continuous,  this 
becomes  for  the  time  being  more  pronounced.  Tinnitus  is,  however, 
not  by  any  means  always  present,  nor  is  impairment  of  hearing  neces- 
sarily present.  Occasionally,  nystagmus  is  observed  and  at  times 
double  \asion  makes  its  appearance.  In  a  case  studied  by  Oppenheim 
nystagmus  made  its  appearance  when  the  eyes  were  turned  toward  the 
side  of  the  affected  ear.  Other  observers  have  occasionally  noted 
nystagmus  when  the  eyes  were  directed  toward  the  sound  ear.  Audi- 
tory vertigo  may  occur  daily  or  at  intervals  of  weeks  or  months. 
Again  it  may  occur  with  excessive  frequency.  At  times  it  is  contin- 
uous or  almost  continuous;  rarely,  it  is  so  pronounced  that  the  patient 
is  afraid  or  actually  unable  to  leave  his  bed. 

Auditory  vertigo  is  commonly,  though  incorrectly,  spoken  of  as 
Meniere's  disease.  However,  it  is  not  by  any  means  necessary,  as  it 
was  at  one  time  thought,  that  there  should  be  disease  of  the  labyrinth; 
labyrinthine  vertigo  may  be  indistinguishable  from  that  due  to  other 
affections  of  the  ear.  Thus,  the  same  symptom  complex  may  make 
its  appearance  as  a  result  of  disease  of  the  middle  ear  or  as  a  result  of 
disease  of  the  external  auditory  meatus.  Notwithstanding,  we  should 
bear  in  mind  that  the  symptoms  in  the  majority  of  cases  point  to  an  f 
involvement  of  the  labyrinth,  and,  especially  in  the  absence  of  disease 
of  the  meatus  or  middle  ear,  involvement  of  the  labyrinth  should  al- 
ways be  considered.  In  the  form  of  vertigo  described  by  Meniere 
the  cause  appears  to  have  been  hemorrhage  into  the  labyrinth.  Dis- 
eases of  the  blood-vessels  and  trauma  appear  to  be  adequate  causes. 
Again,  disease  of  the  labyrinth  may  ensue  upon  disease  of  the  middle 
ear.  It  is  noteworthy,  however,  that  vertigo  is  but  rarely  an  accom- 
paniment of  an  acute  otitis  media.  It  is  probable  that  the  deafness  of 
Meniere's  disease  is  due  to  involvement  of  the  cochlea  and  the  vertigo 
to  involvement  of  the  semicircular  canals.  Meniere's  disease,  at 
least  with  an  apoplectiform  onset,  is  in  the  writer's  experience  very 
rare.  Frankl-Hochwart  was  able  to  find  but  twenty-seven  cases  of 
Meniere's  disease  in  the  literature.  However,  in  such  case  the  vertigo 
is  described  as  very  severe;  the  patient  may  fall  to  the  ground,  and 
there  are  present  severe  nausea,  vomiting,  deafness,  and  tinnitus. 
Curiously  enough,  the  loss  of  hearing  is  usually  bilateral,  and  while 
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the  loss  of  hearing  may  not  be  total,  it  is,  as  a  rule,  very  pronounced. 
Gradually,  the  nausea  and  vomiting  subside,  and  as  the  days  pass  by 
the  vertigo  lessens  and  may  altogether  disappear.  Impairment  of 
hearing,  however,  remains,  as  a  rule,  more  or  less  pronounced.  The 
diagnosis  of  Meniere's  disease  is  to  be  based  upon  the  suddenness  of 
the  attack,  the  deafness,  the  tinnitus,  the  intense  character  of  the 
vertigo,  and  upon  the  exclusion  of  other  possible  causes  of  the  vertigo. 

In  many  cases  of  chronic  heart  disease  vertigo  is  met  with  as  a 
symptom.  It  must,  of  course,  be  dififerentiated  from  attacks  of  tran- 
sient faintness  or  cardiac  weakness.  However,  it  appears  to  have  its 
origin  in  this  very  cardiac  weakness,  and  is  apparently  due  to  a  mo- 
mentary failure  of  the  blood-supply  to  the  brain.  It  is  not  infre- 
quently met  with  in  myocarditis. 

Ocular  vertigo  is  very  rare.  Gowers  looks  upon  it  as  due  to  an 
erroneous  projection  of  the  visual  field,  and  believes  that  the  im- 
pression received  influences  the  centers  of  equihbrium.  At  times,  also, 
it  has  doubtless  to  do  with  the  double  \'ision  present  in  some  cases. 
The  sensation  is  seldom  intense.  It  is  not  important  save  from  the 
standpoint  of  diagnosis.  Disease  of  the  nasal  mucous  membrane  or 
of  the  sinuses  appears  in  rare  cases  to  be  associated  with  vertigo. 

Gastric  vertigo  is  so  closely  associated  with  the  taking  of  food,  and 
often  with  the  symptoms  of  indigestion,  that  the  diagnosis  is,  as  a  rule, 
made  very  readily.  This  is  also  true  of  the  vertigo  associated  with 
constipation. 

An  affection,  in  which  vertigo  is  a  very  prominent  symptom,  was 
described  many  years  ago  by  Gerlier  as  occurring  endemically  in  the 
Canton  of  Geneva,  Switzerland;  there  were  present,  besides  very 
pronounced  vertigo,  ptosis,  marked  weakness  of  the  extremities,  weak- 
ness of  the  muscles  of  mastication,  and  at  times  diplopia  and  other 
visual  phenomena.  The  affection  is  not  one  which  it  seems  to  the 
writer  should  be  considered  under  the  head  of  vertigo.  It  appears  to 
have  been  very  obscure  and  due  to  some  general  cause — possibly  in- 
fectious or  toxic  in  character — in  which  vertigo  was  merely  a  promi- 
nent symptom.     Gerher  gave  it  the  name  of  vertige  paralysant. 

The  treatment  of  vertigo  is,  of  course,  the  treatment  of  the  affection 
of  which  it  is  a  symptom.  It  is  not  necessary  to  re\'iew  in  this  con- 
nection the  treatment  of  the  neurasthenic  and  various  toxic  states  with 
which  it  is  associated,  or  of  the  various  conditions  of  the  auditory, 
visual,  digestive,  or  vascular  apparatus  of  which  it  may  be  an  accom- 
paniment. 

In  the  forms  of  vertigo  in  wliich  no  special  cause  can  be  discovered 
and  those  forms  of  vertigo  which  seem  to  be  due  to  disease  of  the 
cardiac,  renal,  and  vesical  apparatus,  general  principles  must  be  ap- 
plied. In  this  connection  the  iodids,  upon  the  one  hand,  the  cardiac 
tonics,  upon  the  other,  and  the  stimulation  of  the  excretion  of  the  skin, 
kidneys,  and  bowels  is  the  obvious  Hne  of  treatment  to  be  employed. 

An  attack  of  Meniere's  disease  should,  of  course,  be  treated  by 
active  purgation,  sweating,  coimterirritation  back  of  the  ear,  abso- 
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lute  rest  in  bed,  together  with  the  bromids  or  other  sedatives,  and  later 
by  the  iodids.  If  other  forms  of  aural  disease  are  present,  they  should, 
of  course,  receive  appropriate  treatment,  which  cannot  be  discussed 
here. 

The  efficiency  of  the  bromids,  reenforced  now  and  then  by  bella- 
donna, should  be  borne  in  mind.  The  free  administration  of  quinin 
has  been  thought  to  do  good;  there  is,  however,  the  justifiable  fear 
that  quinin  may  make  worse  the  deafness  already  present.  Babinski 
has  practised  lumbar  pimcture  with  apparent  success.  Electricity 
has  also  been  employed,  but  with  no  decisive  result.  The  seton  has 
been  employed  with  asserted  benefit.  In  desperate  and  continuous 
vertigo  the  attempt  may  be  made  to  secure  relief  by  extirpation  of  the 
semicircular  canals.  This  appears  to  have  been  followed  by  success  in 
cases  operated  on  by  Lake  and  MiUigan. 

EPILEPSY 

Epilepsy  is  an  affection  characterized  by  irregularly  recurring 
attacks  in  which  loss  of  consciousness  is  the  dominant  feature.  In  its 
mildest  expression  the  attack  consists  of  a  brief  suspension  or  absence 
of  consciousness.  In  its  more  pronounced  form  the  loss  of  conscious- 
ness is  attended  by  a  convulsion.  For  our  present  purposes  it  will  be 
necessary  to  consider  briefly,  first,  the  generaHzed  form  of  epilepsy, — 
that  is,  the  essential  form, — and,  secondly,  the  epilepsy  of  the  focal 
form,  in  which  the  symptoms  point  to  definitely  localizable  lesions;  the 
latter  is  commonly  spoken  of  as  Jacksonian  epilepsy. 

The  generaHzed  form  or  essential  epilepsy  presents  itself  in  the 
form  of  petit  mal;  that  is,  of  attacks  characterized  by  brief  periods  of 
suspension  or  absence  of  consciousness;  in  the  form  of  grand  mal; 
that  is,  attacks  in  which  convulsions  are  present;  and,  thirdly,  in  the 
form  of  seizures  in  which  so-called  epileptic  equivalents  substitute  the 
attacks  of  petit  mal  or  grand  mal.  As  already  intimated,  the  attack 
may  consist  merely  of  a  brief  suspension  of  consciousness  or  it  may  be 
ushered  in  by  an  aura — a  signal  symptom.  Most  commonly,  no 
history  of  an  aura  can  be  ehcited.  When  present,  however,  the  aura  ? 
may  be  of  most  varied  origin.  Most  frequently  it  is  sensory,  and  con-  \ 
sists  of  a  tingling  or  numbness  beginning  in  an  extremity.  At  other  | 
times  it  is  motor,  and  is  ushered  in  by  muscular  twitchings;  these  Like- 
wise usually  begin  in  an  extremity.  At  other  times  the  aura  has  its 
origin  in  one  of  the  special  senses;  thus,  the  patient  may  hear  sounds  of 
various  kinds,  ringing  of  bells,  voices;  he  may  see  colors,  fights,  curious 
shapes;  he  may  have  disturbances  of  taste  or  smell.  Sometimes  the 
patient  makes  gustatory  or  tasting  movements  of  the  tongue  and  fips. 
Sometimes  an  attack  is  ushered  in  by  a  sudden  vasomotor  change,  such 
as  sudden  pallor  of  the  features,  or  by  a  sudden  emotion  or  sensation 
of  fear.  Following  upon  the  aura  more  or  less  closely  comes  the  con- 
vulsion. This  begins  with  a  tonic  spasm,  often  ushered  in  by  a  shrill 
cry.     This  tonic  spasm,  as  a  rule,  lasts  a  fe\V  seconds  only,  being  soon 
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replaced  by  clonic  convulsive  movements.  The  movements  are  at 
first  small  in  extent,  but  are  very  forceful,  involving  the  trunk,  the 
muscles  of  the  neck  and  head,  and  the  extremities.  The  latter  are,  as 
a  rule,  involved  symmetrically.  They  rapidly  mcrease  both  in  extent 
and  in  violence.  The  duration  of  the  active  convulsion  varies  from  a 
few  seconds  to  several  minutes.  Gradually,  the  violence  of  the  con- 
vulsion moderates,  the  patient  becomes  quiet,  consciousness  gradually 
returns;  the  patient  seems  somewhat  hea\y  and  stupid,  may  complain 
of  headache,  may  vomit,  and  usually  falls  asleep.  It  is  not  infre- 
quently noted  that  the  tongue  is  bitten  during  the  convulsion,  while 
the  urine  and  even  the  bowels  may  be  voided.  The  patient  is  always 
unconscious  during  a  true  epileptic  seizure,  the  unconsciousness,  as  a 
rule,  dating  from  the  time  of  the  onset  of  the  convulsion.  He  can  some- 
times remember  and  give  an  account  of  an  aura,  but  he  cannot  give  an 
account  of  the  convulsion.  Not  infrequently  the  epileptic  seizure  is 
substituted  by  an  epileptic  dehrium  which  is  of  great  intensity  and  is 
sometimes  attended  by  violent  assaults  on  the  part  of  the  patient. 
The  duration  of  an  epileptic  delirium  varies  from  several  hours  to 
several  days.  Rarely  dehrium  passes  into  an  active  confusion  and 
may  then  persist  for  several  weeks.  Post-epileptic  mental  disturb- 
ances may  arise  after  the  seizure  or  may  be  a  continuation  of  epileptic 
dehrium.  The  picture  presented  is  that  of  confusion,  of  dehrium,  or 
of  stupor. 

Although  space  will  not  permit  us  to  enter  into  a  detailed  dis- 
cussion of  the  pathology  of  epilepsy,  the  following  facts  should  be 
borne  in  mind.  Especially  important  is  it  to  note  that  a  large  number, 
if  not  indeed  the  majority,  of  epileptics  present  morphologic  pecuhar- 
ities  indicative  of  arrest  or  deviation  of  development.  These  pe- 
cuharities  are  similar  to  those  met  with  in  the  great  group  of  defectives, 
notably  imbeciles  and  idiots,  though  they  are  by  no  means  as  marked 
or  as  striking.  However,  a  narrow  or  irregular  palate,  abnormahties 
of  dentition,  anomahes  of  the  external  ear,  pecuharities  of  skull  con- 
formation, of  the  features,  of  the  hmbs  and  digits  are  constantly 
noted.  It  is  a  justifiable  inference  that  if  the  surface  markings  indicate 
arrests  and  de\dations  of  development,  the  deeper  structures  must 
present  a  similar  evidence,  and  that  the  organism  as  a  whole  is  defective 
and  aberrant  in  development.  In  keeping  with  this  fact  the  writer 
found,  many  years  ago,  that  the  brains  of  epileptics  presented  anoma- 
hes in  the  development  of  the  convolutions  and  fissures  and  that  these 
anomahes  were  often  gross  and  striking.  Lastly,  in  keeping  with  this 
fact  of  arrest  and  deviation  is  the  fact  that  epilepsy  is  very  common 
among  idiots  and  imbeciles;  and  finally  and  especially,  that  epilepsy 
makes  its  appearance  early  in  hfe — in  childhood,  puberty  or  youth, 
and  that  it  is  progressively  more  and  more  infrequent  after  adult  hfe 
has  been  attained;  i.  e:,  after  twenty-five  or  thirty. 

Purely  pathologic  studies  of  epilepsy  are  disappointing.  In 
the  first  place,  no  constant  findings  are  revealed  by  autopsy.  The 
sclerosis  of  the  cornu  ammonis,  noted  long  ago  by  Meynert,  and  the 
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changes  in  the  brain,  noted  by  Bevan  Lewis,  Buchholz,  Chaslin,  and 
others,  of  a  disproportionate  increase  of  gha,  cannot  be  regarded 
as  of  themselves  sufficient  to  explain  the  convulsions;  and  space  will 
not  permit  of  a  discussion  of  the  relations  of  the  motor  area  to  essential 
epilepsy  save  to  point  out  that  this  area  is  in  all  probabiHty  the  seat 
of  the  disturbance  which  manifests  itself  in  the  explosion;  at  least, 
this  interpretation  is  justified  by  all  the  facts  at  our  command.  Quite 
in  conformity  with  modern  medical  thought  is  the  theory  which  regards 
epilepsy  as  due  to  an  autointoxication.  A  large  number  of  writers 
have  of  late  years  adopted  this  view,  though  proof  of  such  autoin- 
toxication is  still  very  meager.  However,  several  significant  facts  are 
known;  thus  the  urine  possesses  a  greater  coefficient  of  toxicity  im- 
mediately after  an  epileptic  attack  than  before.  In  the  intervals  of  the 
attacks  the  urine  is  distinctly  hypotoxic.  The  inference  would  seem 
to  be  justified  that  retained  toxins  were  active  in  the  production  of  the 
epileptic  seizure.  Collolian  found  that  the  serum  of  the  blood,  es- 
pecially at  the  time  of  the  seizure  and  directly  afterward,  was  toxic  in 
character,  in  contrast  to  the  blood  of  healthy  persons.  Again,  epilepsy 
has  been  attributed  to  gastro-intestinal  intoxication,  for  example,  by 
Marchant.  While  the  theory  of  autointoxication  in  epilepsy  cannot  be 
considered  established,  its  probability  should  be  taken  into  consider- 
ation when  we  undertake  the  problem  of  treatment. 

Treatment. — Before  considering  the  administration  of  medicine 
it  is  necessary  to  bring  up  the  general  health  to  as  high  a  level  as  possi- 
ble. To  this  end  we  must  institute  a  thoroughly  hygienic  method  of 
living.  It  is  a  well-known  fact  that  if  this  be  done,  the  frequency  of 
the  attacks  is  much  diminished.  It  is  of  the  utmost  importance,  first, 
that  the  patient  should  live  as  much  as  possible  in  the  open  air,  and 
that  he  should  sleep  in  a  well-ventilated  room.  It  is  very  probable 
that  the  increased  oxidation  of  the  tissues  which  results  favorably  in- 
fluences the  autointoxication  from  which  the  patient  appears  to  suffer. 
The  patient  should,  of  course,  exercise,  but  this  exercise  should  not 
be  strenuous.  Gentle  exercise,  such  as  walking,  gardening,  Hght 
farm  work,  is  indicated.  If  the  exercise  be  hard  or  excessive,  the  t- 
frequency  of  the  seizures  will  increase;  the  toxicity  of  the  patient  seems  %\ 
to  be  unfavorably  influenced  by  the  fatigue  substances  thrown  into  §■■' 
the  circulation  under  such  circumstances;  fatigue— overfatigue  espe- 
cially— is  always  bad.  The  same  is  true  of  nervous  overstrain  or  emo- 
tional disturbances. 

Secondly,  it  is  of  the  utmost  importance  to  keep  the  various 
emunctories  of  the  body  active.  The  action  of  the  skin  should  be  pro- 
moted by  sponge-bathing  or  by  brief  immersion-bathing,  followed  by 
gentle  rubbing.  The  bowels  should  be  kept  freely  open,  and  if  this 
cannot  be  accomplished  by  the  diet,  some  simple  saline,  such  as  the 
phosphate  of  soda  or  some  simple  laxative  water,  should  be  given. 
It  is  the  writer's  custom  to  bring  about,  if  possible,  two  bowel  move- 
ments daily.  In  addition,  the  patient  should  drink  freely  of  water 
between  meals  so  as  to  promote  the  action  of  the  kidneys. 

The  diet  of  epileptics,  while  not,  as  a  rule,  demanding  rigid  modi- 
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fication,  is  of  some  importance.  A  mixed  diet  is  indicated,  and  yet 
epileptics  do  best  if  the  diet  is  slightly  modified.  Thus  the  amount  of 
carbohydrates  should  be  moderate  in  amount.  Starches  and  sugars  not 
only  favor  the  digestive  disturbances  and  catarrhal  conditions  so  often 
noted  in  epileptics,  but  they  also  make  increased  demands  upon  the 
functions  of  oxidation  and,  indirectly,  ehmination.  They  should  not, 
however,  be  rigidly  excluded.  The  same  is  true  of  the  red  meats;  the 
latter  should  not  be  given  too  freely.  The  white  meats,  milk,  eggs,  and 
the  succulent  vegetables  can  be  given  Hberally.  Tea,  coffee,  alcohol, 
and  tobacco  had  best  be  excluded.  It  is  unnecessary  to  add  that  salt 
meats,  fried  foods,  and  Uke  indigestibles  should  be  forbidden. 

The  epileptic  further  requires  abundant  rest.  He  should  retire 
relatively  early.  Everything  which  wdll  bring  about  imdue  physical 
fatigue  or  nervous  or  mental  overstrain  should,  as  a  matter  of  course, 
be  avoided.  Surroundings  free  from  worry  or  undue  excitement  are 
also  best,  for  obvious  reasons.  In  many  cases  the  colony  farm  method 
of  treatment  offers  many  advantages  because  of  the  possibihty  of 
inducing  simple  hygienic  living  under  competent  supervdsion. 

In  a  large  number  of  patients  it  is  necessary  to  give  medicines  to 
control  the  seizures,  but  in  cases  in  which  the  attacks  are  very  infre- 
quent, i.  e.,  occurring  but  once  in  a  number  of  months  or  but  a  few 
times  in  the  year,  it  is  wisest  to  omit  medication  and  to  rely  solely 
upon  general  methods.  Under  ordinary  circumstances,  however,  the 
seizures  are  so  frequent  that  it  is  necessary  to  give  medicines  for  their 
control.  The  most  valuable  are  the  bromids.  While  very  many  other 
remedies  have  been  introduced  from  time  to  time,  the  bromids  are 
the  only  ones  which  hold  their  own.  We  should  give  them,  the  writer 
beheves,  in  such  doses  in  the  beginning  as  to  make  a  profound  impression 
both  upon  the  frequency  and  the  intensity  of  the  seizures.  Full  doses, 
as  a  rule,  need  not  be  long  continued,  and  it  becomes  possible,  little  by 
Mttle,  to  diminish  the  amount  until  the  dose  is  found  which  is  sufficient 
to  maintain  a  reasonable  control  over  the  attacks.  The  various  salts 
of  bromid  are  about  equal  in  their  therapeutic  value;  the  potassium 
salt,  however,  if  long  continued,  may  prove  more  depressing  than 
bromid  of  sodium  or  bromid  of  ammonium.  Bromid  of  strontium  has 
not,  in  the  experience  of  the  writer,  shown  itself  to  be  especially  effica- 
cious. Quite  commonly  several  of  the  bromid  salts  are  given  together, 
though  the  plan  does  not  seem  to  have  especial  value.  Sometimes 
Fowler's  solution  is  added  to  the  prescription  because  of  the  acne  which 
usually  follov;s  free  bromid  administration.  It  is  a  good  plan,  while  the 
bromids  are  being  administered,  to  reduce  to  a  minimum  the  amount 
of  table-salt  which  the  patient  consumes.  The  food  should  be  pre- 
pared without  any  salt  whatever  being  added,  and  the  bromid  should 
be  administered  immediately  after  the  meal.  It  is  very  probable  that 
the  bromid  in  a  measure  replaces  the  sodium  chlorid  under  these 
circumstances.  At  any  rate,  no  disadvantage  can  result  from  follow- 
ing such  a  plan  as  this,  and  patients  soon  become  accustomed  to  getting 
along  without  the  salt.     It  is  not  necessary,  however,  to  withdraw 
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the  salt  absolutely.  Attention  was  first  directed  to  the  possible  sub- 
stitution of  the  bromid  salts  for  sodium  chlorid  by  Richet  and 
Toulouse,  who  proposed  a  rigid  plan  of  withdrawal  of  the  table-salt 
and  its  full  substitution  by  the  bromids,  claiming  that  the  latter 
under  such  circumstances  proved  more  efficient  even  in  smaller  amount. 
However,  the  consensus  of  experience  has  not  justified  such  radical 
withdrawal  and  substitution.  Indeed,  certain  disadvantages  may 
follow,  such  as  loss  of  appetite,  disgust  for  food,  and  even  digestive 
disturbances. 

In  very  severe  cases  it  may  be  wise  to  institute  the  treatment  orig- 
inally proposed  by  Flechsig  in  1893,  namely,  of  increasing  the  effi- 
ciency of  the  bromids  by  a  pre^dous  course  of  opium.  The  plan  consists 
in  giving  the  opium,  preferably  a  liquid  preparation,  in  moderate  doses, 
three  times  daily,  and  slowly  and  steadily  increasing  the  amount  as 
tolerance  is  estabhshed.  The  opium  is  administered  for  a  period  of 
some  six  weeks,  after  which  it  is  abruptly  withdrawn  and  bromid  given 
in  large  doses,  say  from  forty  to  sixty  grains  three  times  daily.  The 
opium  inhibits  the  seizures  during  the  time  of  its  administration, 
while  the  action  of  the  bromids  subsequently  administered  is  greatly 
increased. 

Antipyrin  added  to  a  dose  of  bromid  is  also  efficacious  in  dim- 
inishing the  frequency  of  the  attacks  in  severe  cases.  Five  grains  and 
upward  may  be  given  with  each  dose  of  the  bromid.  The  antipyrin 
should,  of  course,  after  a  brief  period  be  withdraw^n.  Many  other 
remedies  have  been  used  in  the  treatment  of  epilepsy.  Among  these 
may  be  mentioned  antifebrin,  borax,  chloral,  cannabis  indica,  hydro- 
bromic  acid,  the  iodids  and  mercurials,  monobromate  of  camphor. 
None  of  them,  however,  can  be  claimed  to  have  estabhshed  a  reputa- 
tion for  genuine  efficiency,  that  is,  an  efficacy  comparable  to  the 
bromids.  Silver  nitrate  has  in  former  years  been  employed  in  severe 
cases,  even  to  the  point  of  producing  argyria,  but  with  a  questionable 
result.  It  is  at  present  rarely  employed.  Occasionally,  in  cases  in 
which  the  seizures  occur  with  great  frequency,  a  few  drops  of  tincture 
of  belladonna  or  minute  doses  of  atropin  are  added  to  each  dose  of 
the  bromid;  the  writer,  however,  has  failed  to  note  an  especial  ad- 
vantage from  this  expedient.  It  is  perfectly  justifiable,  in  cases  of 
great  severity,  to  add  for  a  time  small  doses — five  grains  or  ten 
grains — of  chloral  hydrate  to  each  dose  of  the  bromid.  Tincture  of 
digitahs  is  added  by  Gowers,  while  adonis  vernalis  has  been  used  by 
others.  Doubtless  the  stimulation  of  the  heart's  action  is  of  advantage 
in  some  cases.  Solanum,  or  horse-nettle,  has  now  and  then  been  found 
beneficial,  especially  in  the  epilepsy  of  children,  in  which  it  seems  to 
diminish  somewhat  the  frequency  of  the  attacks.  It  should  be  given 
in  doses  of  fifteen  drops  of  the  fluidextract  and  gradually  increased. 
Conclusive  evidence  as  to  its  value  is,  however,  wanting. 

In  a  small  percentage  of  epileptics  there  are  present,  with  or  with- 
out stigmata  of  arrested  development,  some  of  the  symptoms  of  hypo- 
thyroidism;   e.  g.,  myxedematoid  infiltration  of  the  skin,  sometimes 
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slight,  sometimes  more  pronounced.     In  such  cases  very  marked  bene- 
fit is  derived  from  the  administration  of  small  doses  of  thyroid  extract. 

The  treatment  of  the  epileptic  seizure  itself  requires  a  brief  con- 
sideration. If  there  is  a  well-established  peripheral  aura,  originating  in 
an  extremity,  the  attack  may  at  times  be  averted  by  suddenly  grasping 
the  extremity,  or  the  patient  can  wear  a  strap  or  other  ligature  about 
the  extremity,  say  the  arm,  which  can  be  suddenly  pulled  taut  when  the 
aura  first  makes  its  appearance.  In  this  way  the  aura  is  sometimes 
arrested  and  the  attack  inhibited.  In  some  instances  simply  striking 
the  extremity,  for  example,  the  hand,  a  sudden  blow  against  a  table  or 
neighboring  object  may  arrest  the  aura.  Patients  in  whom  an  aura  is 
so  arrested  sometimes  complain  of  a  feehng  of  discomfort  and  of 
vague  distress.  Others  manifest  irritabihty,  headache,  and  dizziness, 
symptoms  which  are  apt  to  disappear  if  a  seizure  finally  makes  its 
appearance.  The  inhalation  of  a  few  drops  of  nitrite  of  amyl  may 
successfully  avert  a  seizure.  Sometimes  other  procedures  which  make 
a  decided  impression  upon  the  special  senses,  such  as  quickly  placing 
salt  or  a  piece  of  ice  upon  the  tongue,  will  now  and  then  inhibit  a 
seizure.  If  a  seizure  has  made  its  appearance,  it  becomes  necessary 
to  see  that  the  patient  is  so  placed  that  he  cannot  injure  himself.  The 
clothing  should  be  loosened,  especially  about  the  neck,  while  a  cork 
or  some  other  object,  about  which  a  handkerchief  has  been  wrapped, 
should  be  quickly  thrust  between  the  teeth  to  prevent  the  biting  of  the 
tongue.  When  the  attack  subsides,  the  patient  should  be  allowed  to 
rest;  he  usually  sleeps.  If  he  be  awakened,  he  will  commonly  complain 
of  headache  and  of  general  discomfort.  If  the  epileptic  seizures  succeed 
each  other  with  great  frequency,  so  that  a  status  epilepticus  ensues,  it 
is  a  good  plan  to  give  full  doses — forty  to  sixty  grains — of  chloral 
hydrate  by  the  bowel.  Other  sedatives  may,  of  course,  be  employed, 
such  as  scopolamin  or  hyoscin  hydrobromate  hypodermatically.  This 
may  also  be  given  with  the  addition  of  morphin,  though  the  latter  is 
rarely  indicated  and  is  of  itself  of  Httle  value.  If  the  status  epilepticus 
be  very  severe  and  does  not  yield  to  simple  measures,  it  is  wise  to  make 
a  trial  of  chloroform  inhalation. 

It  is  of  the  utmost  importance  in  every  case  to  make  an  exhaustive 
physical  examination.  Gastric  and  intestinal  disturbances,  if  present, 
should  be  corrected.  The  presence  of  nasal  polypi  should  receive 
attention.  Diseased  teeth  should  be  rem.oved  or  treated.  Intestinal 
worms  should  be  expelled.  The  eyes  should  be  looked  into.  The 
genitaha  should  be  examined,  especially  in  boys.  Finally,  a  careful 
search  should  be  made  for  scars  or  other  evidences  of  traumata,  es- 
pecially about  the  head. 

If  the  facts  of  the  case,  such  as  a  late  beginning,  throw  doubt  upon 
the  essential  character  of  an  epilepsy,  the  possibihty  of  alcoholic, 
lead,  or  other  form  of  poisoning  should  be  investigated. 

An  epilepsy  may  be  distinctly  focal  in  type ;  that  is,  the  attacks  may 
begin  in  a  definite  manner  in  one  and  the  same  extremity  and  may 
subsequently  spread  to  other  portions  of  the  body  and  become  general; 
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or  the  convulsion  may  be  limited  to  one  extremity  and  may  in  such  case 
not  be  attended  by  loss  of  consciousness,  a  form  termed  Jacksonian 
epilepsy.  Again,  epilepsy  may  owe  its  origin  to  trauma;  e.  g.,  injuries 
to  the  scalp,  bone,  dura,  or  brain. 

The  treatment  of  epilepsy  due  to  gross  organic  disease,  such  as 
tumor,  or  of  epilepsy  the  sequel  of  trauma,  at  once  raises  the  question 
of  surgical  interference.  Each  case  must,  of  course,  be  decided  for 
itself.  Essential  epilepsy  does  not,  for  obvious  reasons,  justify 
operative  interference.  However,  cases  not  infrequently  arise  when 
the  diagnosis  between  an  essential  epilepsy  and  one  of  focal  origin 
becomes  exceedingly  difficult.  Focal  epilepsy  makes  its  appearance 
not  infrequently  without  the  added  symptoms  of  gross  brain  lesion, 
such  as  optic  neuritis,  headache,  and  vomiting;  and  yet,  if  the  attacks 
be  clearly  focal  in  character,  either  in  onset  or  throughout  the 
attack,  an  exploratory  operation  is  not  only  justifiable  in  so  grave  a 
disease  as  epilepsy,  but  clearly  indicated.  If  tumor  or  other  grave 
disease  be  discovered,  the  problem  becomes  one  of  surgery.  If  no 
gross  lesion  be  found,  the  question  of  excision  of  the  center  should  be 
considered  and  should  be  decided  by  the  definiteness  of  the  symptoms 
and  the  gravity  of  the  case.  Excision  of  a  leg  center  would,  for  obvious 
reasons,  not  be  justified,  but  whether  the  resulting  palsy  of  an  arm — 
and  which  is  usually  incomplete  and  may  undergo  considerable  im- 
provement— is  not  preferable  to  confirmed  epilepsy,  may  be  seriously 
questioned.  However,  it  should  be  borne  in  mind  that  the  excision  of 
the  center  may  not  arrest  the  seizures,  especially  in  cases  in  which  they 
have  been  long  estabhshed.  In  the  absence  of  focal  symptoms,  oper- 
ative interference  must  be  limited  to  the  excision  of  depressed  or 
thickened  bone,  spicules  of  bone,  scar  tissue,  and  like  surgical  con- 
ditions. 

INFANTILE  CONVULSIONS 

In  infancy  there  is  a  greater  liability  to  convulsive  seizures  than 
in  older  children.  This  may  possibly  be  due,  on  the  one  hand,  to  a 
more  highly  irritable  condition  of  the  nerve-centers  and,  on  the  other, 
to  an  imperfect  inhibition,  the  latter  itself  being  related  to  the  as  yet 
imperfect  development  of  the  various  nervous  tracts. 

Infantile  convulsions  may  be  separated  clinically  into  those  which  | 
occur  immediately  or  shortly  after  birth  and  those  which  occur  after 
the  lapse  of  several  months  or  within  the  first  two  or  three  years. 
Thus  the  newborn  may  suffer  from  convulsions  due  to  traumata  of  the 
brain  arising  from  dystocia;  e.  g.,  prolonged  compression  of  the  head 
or  conditions  involving  delay  and  instrumental  interference.  The 
most  common  lesion  is  meningeal  hemorrhage.  The  convulsions 
may  be  slight  and  brief,  or  more  frequently  are  severe  and  often  pro- 
longed. Sometimes  distinct  localizing  symptoms  are  present;  at  others, 
the  convulsion  is  general  and  local  weakness  or  palsy  is  absent.  In 
such  cases  surgical  interference  should  always  be  considered,  and  if  1 

the  indications  are  at  all  clear,  the  interference  should  be  immediate,  ! 

How  much  can  be  accomplished  under  sucfi  circumstances  has  been  \ 
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shown  by  Gushing,  and  how  urgent  it  is  is  shown  by  the  disastrous 
results  of  meningeal  hemorrhage  in  such  children  as  survive.  Cerebral 
diplegia,  hemiplegia,  epilepsy,  and  general  mental  arrest  are  the  com- 
mon sequels.  The  treatment,  of  course,  consists  in  the  early  or  im- 
mediate opening  of  the  skull  and  evacuation  of  the  clot.  The  condition 
present,  e.  g.,  the  membranous  character  of  the  bones,  renders  the 
procedure  relatively  easy.  The  details,  however,  will  find  their  proper 
expression  in  a  surgical  treatise. 

Infantile  convulsions  other  than  those  related  to  childbirth  are  quite 
rare  in  the  first  few  weeks  or  months  of  life.  They  coincide  largely 
with  the  period  of  dentition,  and  are  related,  in  the  majority  of  cases, 
— at  least  two-thirds, — to  digestive  disturbances.  Quite  frequently 
the  cause  is  evidently  a  simple  attack  of  indigestion,  of  overfeeding,  or 
of  the  giving  of  food  unsuited  to  the  age  of  the  child.  In  such  cases 
the  convulsion  may  make  its  appearance  during  any  period  of  the 
digestive  disturbances;  usually,  however,  several  hours  elapse  after 
the  latter  has  begun.  Instead  of  a  simple  attack  of  indigestion  there 
may  be  the  signs  of  a  gastro-enteritis  and  intestinal  infection;  however, 
convulsions  are  less  frequent  in  chronic  gastro-intestinal  disturbances 
than  in  the  acute.  Further,  convulsions  are  less  frequent  and  less 
pronounced  the  older  the  children.  Convulsions  due  to  digestive  dis- 
turbances appear  to  be  most  frequent  in  the  months  of  June  and  July, 
while  in  August  and  September  they  are  relatively  rare. 

Digestive  disturbances  produce  convulsions  at  times  through 
peripheral  irritation,  at  other  times  through  autointoxication,  or 
through  both  of  these  causes  combined.  Among  causes  other  than 
digestive  disturbances  the  various  infectious  diseases  are  to  be  con- 
sidered. Thus  convulsions  may  make  their  appearance  in  the  course 
of  the  various  eruptive  fevers,  especially  in  the  period  of  invasion,  in 
the  course  of  throat  affections,  tonsilHtis,  pneumonia,  poHomyeKtis, 
whooping-cough.  They  may  also  make  their  appearance  as  a  result 
of  difficult  dentition,  or  of  other  peripheral  irritation  and  possible 
infections,  such  as  otitis  media.  It  should  be  borne  in  mind  also  that 
uremia  may  also  give  rise  to  convulsions  in  children,  just  as  in  adults. 

The  attacks  bear  a  general  resemblance  to  epileptic  seizures. 
Frequently,  however,  distinct  prodromata  can  be  noted.  For  example, 
if  the  child  be  sleeping,  the  mother  may  note  that  it  is  restless,  that  it 
is  frequently  disturbed  by  sudden  movements,  by  gritting  of  the  teeth, 
or  by  sudden  convulsive  shocks  in  the  extremities  which  may  awaken 
the  child.  The  face,  too,  may  present  a  pecuHar  expression,  the  hds 
being  slightly  open  so  as  to  render  the  whites  of  the  eyes  visible.  If 
the  child  be  awake,  it  may  be  irritable  and  crying.  It  is  restless  and 
may  throw  itself  about,  more  especially  on  its  back.  Distinct  shocks 
soon  make  their  appearance  in  the  extremities  and  the  convulsion 
follows.  Sometimes  the  eyes  are  turned  upward,  deviated  to  one  side, 
or  may  twitch  violently  to  and  fro;  or  a  strabismus,  fugitive  or  inter- 
mittent in  character,  may  be  noted.  The  pupils  vary  somewhat, 
though  they  are  usually  contracted,  the  more  so  the  more  violent  the 
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seizure.  Usually  the  attack  is  in  the  beginning  distinctly  tonic,  but 
soon,  as  in  epilepsy,  it  becomes  clonic;  the  tonic  phase,  however,  may 
be  lacking,  the  convulsion  beginning  with  clonic  movements. 

Contrary  to  what  we  note  in  the  epileptic  attack,  the  urine  and 
bowels  are  usually  not  evacuated,  though  this  may  occur.  The  child 
is,  as  a  rule,  quite  unconscious,  and  if  the  convulsion  be  somewhat 
prolonged,  it  may  become  somewhat  cyanotic,  due  to  the  interference 
with  the  respiration.  It  may  cry  out  as  the  attack  comes  on  or  as  the 
attack  subsides.  As  a  rule,  it  does  not  emit  any  cry  during  the  attack. 
The  pulse-rate  is  usually  decidedly  increased,  and  now  and  then  a 
rise  of  temperature  is  noted,  though  most  frequently  this  does  not 
occur.  Rise  of  temperature  would,  of  course,  suggest  a  gastro-intestinal 
or  other  infection.  Death  may  ensue  during  a  convulsion  and  may  be 
the  result  of  the  exhaustion  and  of  the  action  of  the  toxin  or  infection 
that  may  be  present.  An  elevation  of  temperature,  more  or  less 
marked,  usually  precedes  death. 

Finally,  the  fact  also  that  infantile  convulsions  occur  more  fre- 
quently in  rachitic  children  than  in  others  should  be  borne  in  mind, 
and  also  that  children  of  a  neuropathic  makeup  or  heredity  are 
more  liable  to  convulsive  seizures  than  others. 

Treatment. — The  treatment  of  infantile  convulsions  must  be  in  part 
directed  to  the  cause,  if  this  be  discovered,  and  in  part  sym.ptomatic. 
If  the  attack  owes  its  origin  to  indigestion,  attention  should,  of  course, 
be  directed  to  the  intestinal  tract.  Vomiting  should  be  encouraged, 
free  evacuation  and  lavage  of  the  bowel,  the  administration  of  small 
doses  of  calomel,  and  Hke  expedients  are  indicated.  If  the  trouble  be 
due  to  difficult  dentition,  the  gums  should  be  freely  lanced.  If  the 
febrile  affections,  such  as  the  various  exanthemata  and  other  infectious 
diseases,  are  in  course  of  development,  appropriate  treatment  should. 
of  course,  be  instituted.  Measures  for  the  control  of  the  convulsions 
are,  however,  imminent  no  matter  what  the  cause.  As  a  rule,  they  call 
for  the  administration  of  the  bromids  or  of  chloral,  or  of  both  these 
drugs  combined.  A  small  dose  of  antipyrin  added  to  a  dose  of  bromid 
sometimes  proves  very  efficacious.  If  the  stomach  be  intolerant,  the 
chloral  can  be  given  by  the  bowel,  often  with  success.  If  the  convul- 
sions are  persistent,  cautious  use  may  be  made  of  chloroform  inhalation. 
At  the  same  time  the  child  should  be  immersed  in  a  lukewarm  bath, 
that  is,  a  bath  of  the  temperature  of  90°  to  95°  F.  Care  should  be  taken 
not  to  make  use  of  a  hot  bath.  The  child  may  remain  in  the  bath  for 
fifteen  or  twenty  minutes,  or  for  a  longer  period  should  the  convulsions 
persist.  Cold  compresses  may  at  the  same  time  be  apphed  to  the  head, 
according  to  the  case.  Later,  if  necessary,  mustard  plasters  may  be 
applied  to  the  back  of  the  neck  or  to  the  extremities.  Lumbar  punc- 
ture has  been  practised  in  severe  cases,  but  it  is  a  doubtful  expedient. 

PUERPERAL  CONVULSIONS 

Convulsive  seizures  may  make  their  appearance  during  the  last 
stages  of  pregnancy,  during  childbirth,  or  in  the  puerperal  period. 
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They  are  met  with  more  frequently  in  young  primiparae.  As  is  well 
known,  they  may  be  renal  in  origin,  and  a  distinct  disease  of  the  kidney 
may  be  confirmed  by  autopsy  findings.  However,  it  not  infrequently 
happens  that  the  amount  of  albumin  in  the  urine  is  small  or  entirely 
wanting;  so,  too,  the  microscopic  examination  of  the  urine  may  prove 
entirely  negative.  On  the  other  hand,  we  should  remember  also  that 
not  infrequently  women  who  already  have  Bright's  disease  may  pass 
successfully  through  pregnancy  and  childbirth. 

Of  course,  explanations  of  infectious  and  toxic  origins  have  been 
evoked  to  explain  the  occurrence  of  puerperal  convulsions,  but  no  spe- 
cific infectious  cause  has  as  yet  been  discovered;  none,  it  might  be 
added,  which  seems  probable.  It  is  not,  of  course,  impossible  that  there 
may  be  a  special  condition  of  toxicity  due  to  the  absorption  of  toxic 
products  from  the  placenta,  and  that  in  cases  where  there  is  renal 
insufficiency  this  toxicity  may  induce  convulsions.  It  is  not  impossible, 
further,  that  in  pregnancy  there  may  be  an  undue  irritabihty  of  the 
nerve-centers  and  a  more  ready  response  to  toxic  irritants.  If  distinct 
signs  of  renal  insufficiency  be  present,  they  always  constitute  a  cause 
for  anxiety.  Distinct  prodromata  are  either  not  present  or  they  are 
ill  defined  and  consist  of  restlessness,  headache,  dizziness,  and  vague 
discomfort.  The  attacks  may  very  much  resemble  those  of  epilepsy. 
They  may  be  extremely  violent,  very  prolonged  and  persistent,  and 
may  in  their  general  character  resemble  status  epilepticus.  In  severe 
cases  a  rise  of  temperature,  more  or  less  pronounced,  usually  occurs. 

Treatment. — The  indications  are  very  clear.  Labor  must  be  in- 
duced or,  if  already  present,  hastened  and  expedited.  The  methods 
to  be  employed  are,  of  course,  to  be  decided  by  obstetricians.  Whether 
simple  dilatation  or  some  more  radical  surgical  procedure  is  to  be 
practised  must  depend  upon  the  urgency  and  circumstances  surround- 
ing a  case.  I  believe  that  surgeons  are  incKned  to  resort  to  the  less 
radical  procedure  of  dilatation  in  most  cases. 

Secondly,  everything  must  be  done  to  allay  the  irritabihty  of  the 
nerve-centers  and  to  favor  elimination.  The  bowels  should  be  freely 
evacuated,  hquids  should  be  administered  in  Kberal  amount  to  stim- 
ulate the  action  of  the  skin  and  kidneys.  Hypodermoclysis  is  espe- 
cially indicated.  Sweating  should  be  promoted,  and  in  given  cases 
venesection  should  be  practised.  At  the  same  time  the  bromids  and 
chloral  should  be  administered  in  full  doses.  If  the  convulsions  be 
very  severe  and  persistent  and  time  wall  not  allow  for  the  absorption 
of  the  bromids  and  chloral,  small  doses  of  morphin  sulphate,  grain  ^6, 
and  scopolamin,  grain  yto'  ^^Y  ^e  tried  hypodermatically  and  re- 
peated if  necessary.  Chloroform  inhalation  may  also  be  cautiously 
practised. 

Care  must,  of  course,  be  taken  to  maintain  the  strength  of  the 
patient,  and  if  necessary  the  fluidextract  of  digitahs  or,  better  still, 
digitalone  may  be  given  hypodermatically  to  sustain  the  heart. 
Nitroglycerin  and  oxygen  inhalation  may  also  be  employed,  but  are 
less  valuable  expedients.     Whether  lumbar  puncture  has  any  value 
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remains  to  be  determined.     Its  indications  are  not  very  clear,  and 
opinions  are  divided  as  to  its  efficacy. 

CHOREA 

Chorea  presents  itself  in  the  form  more  especially  of  the  chorea 
of  childhood, — the  so-called  chorea  minor  or  Sydenham's  chorea, — 
the  hereditary  chorea  of  Huntington,  and  so-called  electric  chorea. 

It  is  a  notable  fact  that  chorea  occurs  with  frequency  among  chil- 
dren, more  especially  in  children  from  six  to  twelve  or  thirteen  years 
of  age;  it  appears  also  to  be  more  common  in  girls  than  boys  in  the 
proportion  of  about  three  to  one.  It  is  an  affection  which  is  character- 
ized by  irregularly  recurring  movements  of  one  or  more  extremities, 
of  the  face,  or  of  some  other  portion  of  the  head  or  neck.  These 
movements,  to  some  extent,  simulate  voluntary  movements;  they  do 
not  consist  of  sudden  or  spasmodic  twitchings,  but  are  somewhat 
slower;  they  are  irregular  and  of  varying  extent  and  character.  The 
movements  may  begin  in  the  hand,  the  arm,  or  face,  usually  upon  one 
side,  and  then  spread  gradually  to  the  other.  As  a  rule,  the  movements 
are  most  marked  in  the  extremities,  but  the  muscles  of  the  tongue,  of 
deglutition,  the  eye  muscles  and  even  the  muscles  of  respiration,  may 
become  involved.  Sometimes  the  movements  are  most  pronounced 
upon  one  side  of  the  body  or  may  be  limited  to  one  side,  in  which 
case  the  affection  is  termed  a  hemichorea.  Quite  commonly  also  the 
muscles  of  the  child  are  somewhat  weak,  and  at  times  this  weakness 
becomes  a  prominent  feature  of  the  case.  The  electric  reactions  of 
the  nerves  and  muscles  remain  normal.  The  reflexes  are  usually 
unchanged,  and  there  is  no  involvem.ent  of  the  sphincters.  Rarely,  'S^ 
when  the  attack  is  very  severe,  a  rise  of  temperature  has  been  noted. 

Mental  changes  have  also  been  observed.  These  are  frequently 
noted  early  in  the  case.  The  children  are,  as  a  rule,  irritable,  easily 
frightened,  somewhat  petulant,  emotional,  or  apathetic.  In  exceptional 
and  very  severe  cases  even  mental  confusion  may  come  on,  and  more 
rarely  delirium.  The  history  which  is  so  frequently  obtained  in  the 
case  of  Sydenham's  chorea,  of  a  prodromal  period  of  pains  in  the  joints, 
has  led  to  a  collocation  of  chorea  with  acute  articular  rheumatism. 
The  not  infrequent  occurrence  of  endocarditis  in  chorea  is  in  keeping 
with  this  relationship.  In  a  large  number  of  cases  a  history  of  actual 
swelling  of  the  joints  cannot  be  elicited;  however,  a  history  of  pains 
referred  to  the  joints  or  to  the  limbs  generally  can  very  frequently  be 
obtained.  Sometimes  the  description  of  the  pain  is  vague;  often  the 
term  "growing  pains"  is  used  by  the  mother.  Whether  we  accept  the 
prevalent  interpretation  that  the  pains  are  due  to  ordinary  rheumatism 
or  whether  we  regard  them  as  due  to  a  separate  and  specific  infection, 
the  evidence  points  none  the  less  conclusively  to  an  infectious  process. 
That  the  infection  is  less  serious  than  that  concerned  in  ordinary 
rheumatism  would  be  evidenced  by  the  absence  of  gross  or  persistent 
changes  in  the  joints,  and  by  the  relatively  mild  and  usually  negligible 
character  of  the  cardiac  complications.    Futther,  the  vast  majority  of 
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cases  terminate  in  spontaneous  recovery,  though  now  and  then  in  rare 
instances  a  fatal  case  is  met  with.  Usually  the  number  of  fatal  cases  is 
given  as  2  to  4  per  cent.,  but  this  the  writer  would  regard  as  much  too 
high.  In  an  extensive  hospital  experience,  covering  many  years,  he 
has  observed  but  one  fatal  case. 

The  duration  of  an  attack  of  chorea  varies  from  six  to  ten  or  twelve 
weeks.  The  prolonged  cases  are  usually  met  with  among  the  older 
patients.  In  the  latter  also  endocarditis,  when  present,  is  apt  to  be 
much  more  pronounced. 

It  must  be  especially  borne  in  mind  that  chorea  is  very  prone  to 
recur.  At  least  one-fourth  of  the  cases  suffer  from  two,  three,  and  often 
more  attacks.  The  season  of  the  year  most  favorable  to  the  develop- 
ment of  chorea  is  the  spring,  and  in  the  out-patient  departments  we 
often  see  the  same  patients  returning  with  the  season. 

Chorea  rarely  appears  as  a  sequel  of  scarlet  fever,  measles,  or 
typhoid  fever ;  under  such  circumstances  it  offers  a  much  less  favorable 
prognosis.  Finally,  ordinary  Sydenham's  chorea  may  not  be  Hmited 
to  childhood,  but  may  make  its  appearance  as  late  as  puberty,  after 
puberty,  or  even  in  adult  Hfe.  It  becomes,  however,  less  and  less  fre- 
quent in  proportion  to  the  age,  and  while  almost  no  period  of  hfe  is 
absolutely  free  from  it,  it  is  exceedingly  rare  in  adult  hfe.  Doubt 
may  be  legitimately  entertained  whether  late  cases  are  really  Syden- 
ham's chorea.  This  doubt  appHes  especially  to  senile  chorea  and 
also  the  chorea  of  pregnancy.  In  the  latter  affection  at  least  special 
causes  appear  to  be  at  work.  The  chorea  of  pregnancy  occurs  more 
frequently  in  young  women,  in  primiparae,  and  in  the  early  months  of 
pregnancy.  In  very  rare  instances  it  persists  throughout  pregnancy; 
rarely  it  makes  its  appearance  late  in  pregnancy  or  even  in  the  puer- 
peral state.  It  would  seem,  all  things  considered,  that  chorea  is  a  symp- 
tom, and  that  it  is  not  always  due  to  one  and  the  same  toxin. 

The  chorea  of  pregnancy  also  presents  a  very  different  prognosis 
from  ordinary  chorea,  for  it  presents  a  mortahty  of  25  per  cent.;  death 
results  from  exhaustion,  from  the  inabihty  to  take  and  to  digest  food, 
and  from  insufficient  sleep  and  rest. 

Treatment. — The  treatment  of  chorea  should  be  based  upon 
general  principles.  Everything  should  be  done  to  raise  the  health  of 
the  child  to  as  high  a  level  as  possible.  The  withdrawal  from  school, 
and  if  practicable  the  institution  of  partial  rest  methods,  should  be 
insisted  upon.  Milk  should  be  freely  added  to  the  diet  and  various 
tonics  administered.  If  the  case  be  at  all  severe,  the  patient  should 
be  put  to  bed  and  a  full  rest  treatment  carried  out.  This  is,  as  a  rule, 
followed  by  the  most  gratifying  results.  For  the  details  of  such  a 
treatment  the  reader  is  referred  to  the  section  on  Neurasthenia. 

If  the  movements  are  very  severe,  so  that  the  patient  does  not 
sleep  or  that  he  is  Uable  to  injure  himself  by  striking  his  hmbs  against 
the  bed,  the  edges,  head-  and  footboard  of  the  latter  should  be  care- 
fully padded.  It  is  wise  also  under  such  circumstances  to  administer 
some  sedative,  such  as  chloral,  in  moderate  doses.     Better,  however, 
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than  chloral  is  trional,  which  in  small  doses  is  exceedingly  well  borne  by 
children  and  has  the  most  gratifying  effect  in  quieting  the  movements. 
Two  grains  of  trional  given  to  a  child  six,  seven,  or  eight  years  of  age,  at 
intervals  of  two  to  four  haurs,  will  sooner  or  later  produce  a  decided 
impression;  subsequently  the  drug  can  be  diminished  or  withdrawn. 
The  bromids  may  also  be  used,  though  they  are,  in  the  experience  of 
the  writer,  less  efficacious  than  trional.  Among  older  children  small 
doses  of  the  fiuidextract  of  cimicifuga,  five  or  ten  drops,  may  be 
occasionally  employed,  but  is  rarely  indicated. 

Among  the  tonics  to  be  administered,  the  one  most  commonly 
rehed  upon  is  arsenic  in  the  form  of  Fowler's  solution.  This  remedy, 
while  exceedingly  useful,  must  be  administered  with  caution.  Accord- 
ing to  the  age  of  the  patient,  we  should  begin  with  two  or  three  drops, 
gradually  increasing  the  dose  one  drop  daily  until  six,  seven,  or  even 
more  drops  are  administered  three  times  a  day.  The  arsenic  is,  as  a 
rule,  well  borne,  but  it  is  important  to  watch  for  signs  of  intoxication; 
the  occurrence  of  puffiness  below  the  eyes,  gastric  irritation,  or  diarrhea 
should  at  once  lead  to  the  withdrawal  of  the  drug.  While  arsenic  is  well 
borne  by  the  majority  of  patients,  children  are  occasionally  met  with 
in  whom  this  is  not  the  case,  for  now  and  then  so  serious  an  accident  as 
neuritis  has  been  observed  to  follow  the  administration  of  arsenic  for 
chorea.  Chorea  is  an  affection  which  is  especially  frequent  among  the 
children  of  the  poor,  and  who  are  often  under  the  care  of  out-patient 
departments  of  hospitals;  and  it  now  and  then  occurs  that  a  mother, 
through  ignorance,  gives  too  large  doses  or  keeps  on  with  the  admin- 
istration of  the  drug  for  a  longer  period  than  is  necessary  or  fails  to 
return  with  the  child  to  the  hospital  at  proper  intervals. 

Because  of  the  relation  of  chorea  to  rheumatism,  sodium  salicylate 
has  been  tried  in  chorea,  but  with  a  doubtful  degree  of  success.  Moder- 
ate doses  of  antipyrin  have  also  been  used.  Iron  makes  a  convenient 
and  valuable  substitute  for  arsenic  at  times.  Other  tonics  may,  of 
course,  also  be  employed. 

HUNTINGTON'S  CHOREA 

Huntington's  chorea  is  a  form  of  chorea  which  is  hereditary. 
It  occurs  most  frequently  between  the  ages  of  thirty-five  and  forty 
years ;  it  rarely  begins  after  forty-five  years  of  age  and  it  is  rare  before 
thirty.  There  is  almost  invariably  a  history  of  the  disease  in  the  pre- 
ceding generation.  Huntington,  in  his  original  paper,  stated  that  his 
father  and  grandfather,  who  had  practised  medicine  in  the  eastern 
end  of  Long  Island  for  many  years,  had  known  certain  families  in 
which  this  form  of  chorea  has  existed  for  generations.  It  occurs  in 
equal  proportion  in  the  two  sexes.  As  a  rule,  if  one  member  of  a 
family  escapes,  his  descendants  also  escape.  The  movements  begin 
gradually,  usually  in  the  upper  extremities,  and  are  at  first  sUght. 
Later  on  they  become  more  general  and  more  pronounced.  Not  only 
the  extremities,  but  the  trunk,  the  muscles  of  the  neck,  face,  and  head, 
become  involved.    The  patient  also  experiences  difficulty  in  speaking 
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and  even  at  times  in  swallowing.  The  movements  are  more  extensive 
than  those  seen  in  ordinary  chorea,  and  the  patient  often  shifts  from 
one  dramatic  pose  to  another.  The  gait  is  interrupted,  consisting  of  a 
series  of  strides  and  haltings.  Occasionally  a  hop  or  two  are  inter- 
spersed. Of  course,  the  gait  varies  greatly  in  different  cases.  At 
first  the  patient  seems  to  have  some  control  over  the  movements,  but 
later  on  all  control  disappears.  Indeed,  if  he  makes  an  effort  to  quiet 
his  movements,  they,  as  a  rule,  become  more  pronounced.  The  strength 
of  the  muscles  does  not  seem  to  be  greatly  influenced.  Sensation  also 
remains  uninvolved.  The  reflexes  are,  as  a  rule,  increased.  Contrary 
to  what  is  found  in  Sydenham's  chorea,  the  heart  presents  no  anomalies. 
Quite  commonly  mental  symptoms  are  noted  and  actual  mental 
disease  is  not  infrequent.  The  patient  is  depressed,  sometimes  per- 
secutory, and  at  others  suicidal.  As  a  rule,  he  wishes  to  be  left  alone; 
he  does  not  hke  to  talk,  probably  because  his  distress  is  increased 
while  under  observation  and  by  the  effort  to  speak.  Because  of  the 
mental  symptoms,  Huntington's  chorea  is  not  infrequently  spoken 
of  as  dementia  choreica.  Huntington's  chorea  is  essentially  an  in- 
curable disease.  As  the  years  pass  by,  patients  become  weaker  and 
finally  become  confined  to  bed.  It  is,  however,  an  affection  of  very 
slow  course — a  duration  of  from  ten  to  thirty  years  is  not  uncommon. 

We  possess  no  definite  knowledge  with  regard  to  the  pathology  of 
Huntington's  chorea,  and  its  discussion  in  no  way  aids  our  helplessness 
in  regard  to  treatment.  Suffice  it  to  say  that  various  changes,  such  as 
disseminated  or  mihary  foci  of  encephahtis,  diffuse  meningo-enceph- 
alitis  with  atrophic  changes  in  the  cortex,  proKferation  of  the 
neuroglia,  infiltration  of  the  cortex  withgHa  ceUs,  and  atrophic  changes 
in  the  central  convolutions  and  elsewhere  have  been  described  by 
various  writers.  Everything  points  to  a  degenerative  aft'ection  beyond 
our  control. 

Treatment. — The  treatment  is  merely  that  of  simple  hygienic  care. 
Rest  methods  and  other  physiologic  procedures,  so  useful  in  other 
functional  nervous  diseases,  here  fail  utterly.  Gentle  occupation  and 
diversion  should  be  carried  out  as  long  as  possible. 

ELECTRIC  CHOREA 

The  term  "electric  chorea"  has  been  applied  to  cases  in  which  the 
movements  occur  mth  great  suddenness.  It  appears  that  a  number 
of  different  affections  have  been  embraced  imder  this  name,  and  the 
legitimate  doubt  further  arises  at  to  whether  the  term  "chorea"  is  not 
improperly  appHed  to  them.  Again,  it  is  not  improbable  that  many  cases 
of  so-called  electric  chorea  really  belong  to  the  category  of  hysteria. 
Others  again  bear  an  undoubted  relation  to  myoclonus  and  paramyo- 
clonus multiplex,  themselves  affections  doubtless  often  hysterical  in 
character.  In  the  form  of  electric  chorea  described  by  Hirsch,  sudden, 
lightning-Hke  spasms  occur  in  the  muscles  of  the  shoulders  and  neck. 
In  the  form  described  by  Dubini  as  occurring  in  northern  Italy,  the 
patients  at  first  complain  of  pain  in  the  neck  and  back;  soon  hghtning- 
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like  contractions  make  their  appearance  in  one-half  of  the  body- 
/.  e.,  the  arm  and  the  face  and  leg  upon  the  same  side;  subsequently 
the  spasms  spread  to  the  opposite  side  of  the  body.  Sometimes  the 
case  is  complicated  by  epileptiform  attacks.  Pain  and  fever  are 
present.  Palsies  may  also  make  their  appearance,  and  not  infre- 
quently in  the  limbs  first  involved.  The  palsies  may  become  widely 
diffused  and  be  attended  by  wasting  and  changing  in  the  electric 
reactions. 

The  prognosis  is  unfavorable — but  few  cases  recover.  Death 
supervenes  upon  the  increasing  exhaustion;  heart  failure  and  coma 
terminate  the  picture.  It  would  appear  that  we  have  to  deal  here 
with  some  specific  and  as  yet  unknown  infection.  In  the  form  of 
electric  chorea  described  by  Bergeron  we  have  an  affection  in  which 
sudden  spasms  make  their  appearance  in  children  of  from  seven  to 
fourteen  years  of  age,  usually  of  deHcate  and  anemic  appearance. 
The  spasms  affect  the  muscles  of  the  back  of  the  neck,  the  shoulders, 
and  arms.  The  movements  are  not  infrequently  restricted  to  one 
extremity;  on  the  other  hand,  a  large  part  of  the  body  may  be  involved. 
The  affection  strongly  suggests  hysteria,  and  is  probably  merely  a 
manifestation  of  this  neurosis.  The  prognosis  is  uniformly  favorable, 
the  cases  yielding  to  simple  physiologic  methods  and  tonics. 

TIC 

In  the  consideration  of  psychasthenia,  among  other  symptoms, 
defects  of  inhibition  were  pointed  out  which  express  themselves  in 
various  movements.  The  latter  frequently  become  pronounced,  and, 
following  the  French,  are  spoken  of  as  tic  or  as  tic  convulsif.  The 
movement  is,  as  a  rule,  one  in  which  various  muscles  or  groups  of 
muscles  are  concerned,  and  its  character  suggests  some  voluntary  act 
or  automatic  gesture. 

Tic  occurs  most  frequently  about  the  face.  Very  frequently  it 
consists  of  winking  or  of  winking  associated  with  other  movements. 
At  other  times  the  movements  occur  about  the  mouth  and  Ups. 
Grimaces,  sniffling,  sudden  protrusion  of  the  tongue,  or  other  bizarre 
movements  may  make  their  appearance.  The  movements  may  in- 
volve variously  the  muscles  of  the  neck  and  shoulders,  and  the  patient 
may  suddenly  and  repeatedly  bow,  shrug  his  shoulders,  nod,  turn,  or 
throw  back  his  head,  his  action  resembling  voluntary  gestures.  The 
arms  too  may  move,  the  hand  being  carried  to  the  head,  the  face,  the 
beard ;  or  the  movement  may  consist  of  rubbing  of  the  hands  or  of  one 
arm  by  the  opposite  hand  or  of  an  arm  against  the  trunk.  Similarly, 
though  to  a  less  extent,  may  the  lower  extremities  be  involved.  The 
patient  may  suddenly  rise  from  his  chair,  take  a  step  or  two,  and  turn 
or  perform  some  other  curious  movement.  The  impression  made  upon 
the  observer  is  for  the  moment  that  of  a  movement  made  voluntarily 
and  by  design.  Quite  commonly  the  patient  during  the  movement  emits 
sounds  or  exclamations;  sometimes  phrases  or  fragments  of  phrases 
are  emitted,  the  latter  interlarding  or  interjecting  in  a  senseless  way 
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the  speech  of  the  patient;  sometimes  the  words  uttered  are  profane, 
foul,  obscene,  in  which  case  the  symptom  is  spoken  of  as  coprolalia. 

The  movements  of  tic  occur  at  irregular  intervals.  Usually  the 
same  movements  or  series  of  movements  recur.  They  come  on  spon- 
taneously or  are  provoked  by  effort,  by  excitement,  by  the  examina- 
tion of  the  physician. 

The  important  practical  points  to  recognize  in  regard  to  tic  are 
the  following:  first,  the  affection  is  not  an  ordinary  spasm,  but  the 
movement  is  essentially  psychic  in  its  origin;  the  action  is  that  of  a 
voluntary  gesture  frequently  expressive  of  an  attitude  of  mind,  an 
emotion,  an  intention;  at  others  of  an  action  difiicult  to  understand  or 
interpret,  but  none  the  less  clearly  psychic  in  its  character.  In  other 
words,  tic  is  a  psychoneurosis,  and,  as  I  have  elsewhere  pointed  out,  is 
properly  classifiable  under  psychasthenia.  For  the  treatment  of  this 
condition  the  reader  is  referred  to  p.  896. 

HABIT  SPASM 

Closely  alHed,  if  not  identical  with,  tic  convulsif,  is  a  condition 
described  as  habit  chorea  by  S.  Weir  Mitchell,  and  as  habit  spasm  by 
Gowers.  It  is  manifested  by  sHght  spasmodic  movements  of  small 
groups  of  muscles,  ■  which  result  in  winking  or  twitching  of  the 
mouth  or  other  transient  and  slight  grimaces.  The  movements  have 
a  semi-voluntary  aspect.  It  occurs  frequently  in  childhood,  between 
about  six  and  fourteen  years  of  age,  and  is  apt  to  subside  as  the  child 
grows  older.  Occasionally  the  movements  become  extensive,  in- 
voMng  the  trunk  and  Hmbs,  and  then  constitute  true  tic;  in  such  case 
they  are,  of  course,  likely  to  persist.  In  rare  cases  sHght  movements 
persist  through  youth  and  even  throughout  adult  Hfe.  However, 
the  general  rule  obtains  that  cases  in  which  the  less  pronounced  con- 
dition of  facial  twitching  alone  is  present  are  Ukely  to  subside  and 
in  this  respect  the  milder  affection  differs  from  tic  proper,  which  is 
essentially  a  persisting  affection. 

When  a  habit  spasm  makes  its  appearance  in  a  child,  everything 
should  be  done  at  once  to  raise  the  level  of  health  according  to  the 
method  already  indicated  in  the  treatment  of  neurasthenia  and 
hysteria.  The  eyes,  of  course,  should  be  carefully  examined,  disease 
of  the  conjunctiva,  if  present,  should  be  treated,  and  if  necessary  the 
eyes  corrected.  Similar  attention  should,  of  course,  be  given  to  the 
nose,  the  phar}Tix,  the  mouth  and  teeth.  An  extensive  consideration 
of  the  treatment  is  here  unnecessary.  Full  feeding,  proper  hygiene, 
and  the  administration  of  tonics  are  all  important. 

LOCALIZED  MYOSPASMS 

Myospasms  invoking  a  muscle  or  group  of  muscles,  either  clonic 
or  tonic,  may  occur  and  may  affect  the  muscles  of  almost  any  portion  of 
'  the  body.  More  frequently,  however,  special  muscle  groups  or  those 
representing  special  ner\'e  distribution  are  involved. 

Facial  Spasm.— Clonic  facial  spasm  or  painless  tic,  the  form  most 
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commonly  met  with,  consists  of  an  irregularly  recurring  contraction 
of  the  muscles  supphed  by  the  facial  nerve.  The  contraction  may  be 
diffused  over  all  the  facial  muscles  or  may  be  Hmited  to  certain 
groups.  In  the  diffuse  form  the  symptoms  are  Hmited  to  one-half  of 
the  face,  though  it  occasionally  happens  that  certain  movements,  such 
as  wanking,  are  bilateral.  As  a  rule,  the  spasm  does  not  affect  all  the 
muscles  simultaneously,  but  begins  in  one  group  and  spreads  to  the 
others.  There  is  not,  however,  any  regularity  in  the  order  of  sequence. 
Thus  the  mouth  may  be  suddenly  drawn  up,  the  alae  of  the  nose  may 
twitch,  the  eyes  may  bhnk,  and  then  the  whole  side  of  the  face  may 
become  involved.  The  entire  paroxysm  usually  lasts  for  a  fraction  of 
a  second  or  for  a  few  seconds  only.  At  other  times,  though  rarely, 
it  lasts  for  a  minute  or  even  longer.  In  rare  cases  the  spasm  consists 
of  a  single  muscular  contraction,  or  more  frequently  it  is  made  up  of  a 
number  of  clonic  movements  which  quickly  increase  in  rapidity  until 
a  maximum  is  reached,  when  they  again  become  slower  and  gradually 
die  away.  Sometimes,  however,  both  the  onset  and  the  cessation  of 
the  spasm  are  abrupt.  Following  the  spasm  there  ensues  an  interval, 
relatively  long  in  duration,  in  which  the  face  is  quiet  or  almost  quiet. 
The  length  of  this  interval  varies  greatly  in  different  cases.  Sometimes 
it  lasts  many  minutes  and  in  mild  cases  the  spasm  may  occur  only 
occasionally  in  the  course  of  the  day.  In  other  cases  the  paroxysms 
occur  with  great  frequency,  indeed,  so  much  so  at  times  as  almost  to 
simulate  a  tonic  spasm.  In  other  cases  again,  in  which  a  decided 
interval  is  present  between  the  spasms,  minute  local  and  isolated 
twitchings  may  occur  during  the  interval.  As  a  rule,  the  contraction 
of  the  zygomatic  muscles  and  the  elevators  of  the  angles  of  the  mouth 
and  nose  predominate  over  the  contractions  of  the  other  muscles. 
Next  in  frequency  the  spasm  affects  the  orbicularis  palpebrarum, 
and  least  frequently  the  depressor  of  the  angle  of  the  mouth.  Some 
of  the  muscles  of  the  facial  nerve-supply  are  very  rarely  involved; 
this  is  especially  true  of  the  occipitofrontahs  and  of  the  platysma; 
it  is  also  rare  in  the  muscles  of  the  palate  and  still  more  so  in  the  muscles 
of  the  ear.  However,  no  muscle  of  the  facial  supply  is  exempt.  Again, 
occasionally,  though  rarely,  the  spasm  is  not  limited  to  the  facial 
supply  alone,  but  radiates  into  other  nerve  territories.  Thus  in  rare 
cases  the  spasm  may  involve  the  masseters  and  temporals,  or  it  may 
spread  to  the  muscles  of  the  neck  and  even  to  those  of  the  arms  and 
shoulders.  It  is  to  be  especially  noted  that  no  weakness  or  paresis 
can  be  detected  in  the  affected  muscles,  nor  are  the  electric  reactions, 
as  far  as  they  can  be  studied,  changed.  Sometimes  facial  spasm  is 
bilateral.  Thus  the  zygomatics  of  both  sides  may  be  involved  and 
at  short  intervals  a  grin  or  smile  passes  over  the  patient's  face.  At 
other  times  it  is  the  corrugators  that  are  affected  and  the  patient 
frowns  without  cause.  Again,  it  is  the  orbiculares  palpebrarum  that 
suffer.  The  involvement  of  these  muscles  may  be  so  shght  as  to  cause 
but  a  barely  perceptible  twitching  of  one  or  both  eyehds.  At  other 
times  the  spasm  of  the  orbiculares  may  be  so  pronounced  that  the 
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contraction  may  last  for  several  seconds  or  even  many  minutes.  In- 
deed, the  blepharospasm  may  be  so  severe  as  to  be  practically  con- 
tinuous, and  may  occur  so  frequently  as  to  make  the  patient  to  all 
intents  and  purposes  blind.  During  the  spasm  the  hds  may  be  so 
firmly  closed  that  by  no  effort  of  will  can  the  patient  open  them. 
Curiously  enough,  blepharospasm  can  now  and  then  be  reheved  when 
pressure  is  made  with  the  linger  upon  certain  points.  Thus  if  firm 
pressure  is  made  upon  the  supra-orbital  notch  or  upon  the  course  of 
the  supra-orbital  nerve  higher  up,  the  spasm  not  infrequently  ceases. 
Now  and  then  these  curious  pressure-points  are  found  upon  the  infra- 
orbital branch,  and  sometimes  indeed  upon  areas  that  bear  no  relation 
to  the  fifth  nerve  whatever.  Thus  they  have  been  found  on  the  back 
of  the  neck,  on  the  shoulder,  in  the  axilla,  and  on  the  arm  as  low  down 
as  the  wrist.  Pressure-points,  it  should  be  added,  may  be  met  with 
not  only  in  blepharospasm,  but  also  in  generalized  facial  spasm. 
Whether  hysteria  does  not  play  a  role  in  some  of  these  curious  cases 
is,  of  course,  a  point  to  be  considered. 

Treatment. — In  all  cases  the  mouth,  teeth,  the  eyes,  and  the  nose 
should  be  carefully  examined.  The  fifth  nerve  should  be  thoroughly 
explored  throughout  its  various  divisions,  and  this  result  proving 
negative,  the  entire  body  should  be  examined,  especially  in  children; 
the  intestinal  tract  must  not  be  forgotten. 

Quite  frequently  nothing  whatever  is  found  to  which  the  attack  can 
be  attributed  and  we  are  forced  to  treat  the  affection  symptomatically. 
Among  the  measures  that  have  been  adopted  are  counterirritation  by 
blistering  or  burning  over  a  small  area  high  up  over  the  cervical  spine 
or  back  of  the  ear.  Freezing  of  the  face  with  a  volatile  spray  may  be 
tried.  Unfortunately,  neither  the  counterirritation  nor  the  freezing 
gives  very  decided  results.  Electricity  in  the  form  of  the  constant 
galvanic  current  yields  results  so  discouraging  as  to  make  it  scarcely 
worth  the  trial.  Surgical  treatment  has  been  resorted  to  with  more  or 
less  benefit,  though,  as  a  rule,  for  hmited  periods  of  time  only.  Thus  the 
facial  nerve  has  been  stretched,  but  just  as  soon  as  the  ensuing  paraly- 
sis disappears,  the  spasm  reasserts  itself.  During  the  interval,  how- 
ever, the  patient  is  reheved  for  many  weeks  or  even  for  many  months. 
Section  of  the  facial  nerve  yields  a  similar  result  and  the  rehef  is  apt 
to  be  of  longer  duration,  but  when  reunion  takes  place,  the  spasm 
recurs.  Deep  alcohoHc  and  osmic  acid  injections  may  also  be  tried. 
These  not  infrequently  give  decided  results,  and  are  usually  more 
persistent  than  those  obtained  by  stretching,  while  the  resulting 
weakness  of  the  nerve  is  not  so  serious,  of  course,  as  that  resulting  from 
section.  Various  drugs  have  been  employed  internally  without  decided 
benefit.  In  very  severe  cases  of  blepharospasm  and,  indeed,  all  other 
forms  of  facial  spasm,  there  is  but  one  drug  which  has  a  decided  effect, 
and  this  is  morphin.  When  used  internally,  or,  better  still,  when  in- 
jected hypodermatically  near  the  exit  of  the  nerve,  it  markedly  lessens 
the  spasm.  However,  morphin  is  rarely  a  justifiable  drug  to  use 
in  such  cases.     Deep  alcohol  injections  are  much  to  be  preferred. 
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That  the  general  hygiene  of  the  patient  should  receive  care,  as  in  other 
functional  nervous  disorders,  goes,  of  course,  without  saying.  The 
reader  is  again  referred  to  the  methods  employed  under  the  general 
head  of  neurasthenia  and  hysteria,  for  not  infrequently  the  patient 
presents,  along  with  the  facial  spasm,  the  signs  of  a  more  or  less  pro- 
nounced deterioration  of  nervous  health. 

Tonic  Facial  Spasm. — In  a  given  number  of  cases  we  meet  with 
tonic  spasm  or  contraction  of  the  face.  This  tonic  facial  spasm  is  most 
frequently  met  with  as  an  after-result  of  Bell's  palsy,  the  muscles 
having  been  paralyzed  a  long  time,  secondar}^  contracture  supervening, 
just  as  it  does  in  the  arms  and  legs  in  hemiplegia.  Very  rarely  tonic 
facial  spasm  is  said  to  follow  exposure  to  cold  and  also  to  be  an 
accompaniment  of  hysteria.  This  the  waiter  himself  has  not  observed. 
The  treatment  of  tonic  facial  spasm  or  contracture  is,  as  a  rule,  ineffec- 
tual, though  sometimes  vigorous  facial  massage  with  stretching  of  the 
contracted  muscles  is  beneficial.  The  constant  galvanic  current  may 
also  be  employed. 

Spasmodic  Torticollis 

Spasmodic  torticollis,  or  spinal  accessory  spasm,  as  it  is  also  termed, 
consists  of  a  spasm  of  certain  muscles  by  which  the  head  and  neck 
are  rotated  to  one  side  or  from  side  to  side.  At  first  sight  the  affection 
suggests  spasm  of  the  muscles  suppHed  by  the  spinal  accessory  nerve, 
that  is,  the  sternocleidomastoid  and  the  trapezius.  However,  while 
these  muscles  are  affected,  one  or  both,  in  all  or  probably  all  of  the 
cases  it  is  well  known  that  the  spasm  is  not  confined  to  these  mus- 
cles, but  involves  a  great  many  others;  e.  g.,  the  splenius,  the  scaleni, 
and  the  numerous  deep  rotators  of  the  skull  and  cervical  spine. 
Owing  to  the  relatively  large  size  of  the  sternomastoid  and  the 
trapezius,  the  movement  is  largely  influenced  by  their  action;  some- 
times one  or  the  other  predominates.  That  rotatory  spasm  may 
occur  independently  of  these  muscles  is  proved  by  cases  in  which 
the  spinal  accessory  nerve  has  been  in  part  resected  and  the  trapezius 
and  sternomastoid  paralyzed. 

The  movements  which  occur  in  spasmodic  torticollis  are  char- 
acteristic. Every  minute  or  every  few  seconds  the  head  is  forcibly 
drawn  to  one  side,  the  mastoid  region  depressed,  the  chin  elevated  and 
turned  toward  the  opposite  shoulder.  Many  modifications  of  this 
movement  may  be  observed,  depending  upon  the  special  muscles  in- 
volved and  the  degree  of  their  involvement.  It  should  be  borne  in 
mind  that  the  affection  is  in  reality  one  of  the  movement  of  rotation  and 
not  one  of  individual  muscles.  However,  the  action  of  the  sterno- 
mastoid is,  as  a  rule,  quite  evident;  it  usually  stands  out  prominently 
during  the  spasm  and  becomes  very  hard  to  the  touch.  At  times  it 
undergoes  marked  hypertrophy.  Similar  though  less  marked  changes 
may  be  noted  in  the  trapezius. 

The  spasm  varies  somewhat  in  character  in  different  cases.  Some- 
times it  consists  of  a  series  of  short,  jerky  movements.    At  other  times 
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it  is  a  long-drawn  and  continuous  movement  in  which  the  head  and 
chin  are  moved  through  an  area  of  relatively  wide  extent.  In  pro- 
nounced cases  the  torsion  of  the  head  and  neck  is  so  pronounced  as  to 
attain  a  maximum.  The  spasm  in  rare  cases  persists  for  many  min- 
utes at  a  time,  so  that  the  head  is  held  more  or  less  fixedly  in  one  posi- 
tion. Curiously  enough,  in  the  large  majority  of  cases  it  is  the  mus- 
cles of  the  right  side  that  are  involved.  Quite  commonly  the  intervals 
between  the  attacks  of  spasm  are  relatively  long  and  usually  constitute 
periods  of  complete  or  almost  complete  rest.  At  other  times,  however, 
they  are  so  short  that  the  contractions  appear  to  be  almost  continuous. 
The  spasm  usually  ceases  during  sleep.  Rarely,  however,  sleep  is 
seriously  interfered  with. 

As  a  rule,  the  spasm  is  not  accompanied  by  any  pain.  However,  a 
dull,  aching  sensation  is  sometimes  referred  to  the  affected  muscles; 
as  a  rule,  to  the  upper  part  of  the  trapezius  and  stemomastoid,  and,  quite 
frequently,  to  their  points  of  origin  on  the  occiput  and  mastoid  process. 
The  pain  is  very  much  Kke  that  of  a  fatigue  ache.  Now  and  then  the 
patient  complains  of  pain  which  he  refers  to  the  back  of  the  neck  and 
the  cer\dcal  spine  and  sometimes  to  the  dorsal  spine,  and  sHght  sen- 
sitiveness to  pressure  may  be  met  with  in  these  regions.  Curiously 
enough,  in  rare  cases  pain  is  referred  by  the  patient  to  the  upper  part 
of  the  right  arm.  Once  in  a  while  points  of  tenderness  may  be  found 
over  the  spinal  accessory  nerve.  Occasionally  such  a  point,  when 
pressed  upon,  arrests  the  spasm.  At  other  times  pressure-points,  not 
painful  in  character,  such  as  are  met  with  in  facial  spasm,  are  met  with 
in  torticollis.  They  are  rare,  and  when  they  exist  are  usually  over  the 
spinal  accessory  nerve.  Very  rarely  the  movement  may  spread  to  the 
facial  muscles,  the  platysma,  the  muscles  of  mastication,  and  even  to 
the  muscles  of  the  arms.    This  is,  however,  very  frequent. 

Treatment. — The  treatment  of  spinal  accessory  spasm  is  both 
medical  and  surgical.  Drugs,  as  might  be  inferred,  yield  no  definite 
result.  Among  them  may  be  mentioned  the  bromids,  belladonna, 
hyoscyamus  and  cannabis  indica;  in  the  experience  of  the  writer  they 
are  not  worthy  of  trial.  Morphin,  as  in  the  case  of  facial  spasm,  gives 
decided  rehef.  The  spasm  always  diminishes  and  sometimes  ceases 
entirely  while  the  drug  is  being  administered.  The  morphin  habit  is,, 
however,  the  inevitable  outcome,  and  for  this  reason  it  should  never  be 
used  except  in  extreme  cases  and  for  short  periods  of  time  only — for 
instance,  in  cases  in  which  the  spasm  is  so  severe  as  to  make  sleep  im- 
possible. 

We  are,  fortunately,  in  possession  of  another  drug,  gelsemium, 
which,  while  it  does  not  give  the  degree  of  rehef  afi'orded  by  morphin,  is 
invaluable,  because  in  a  large  number  of  cases  it  decidedly  mitigates 
the  symptoms,  and  it  accomphshes  this  result  without  the  formation  of 
any  baneful  habit.  In  large  doses  it  is,  of  course,  a  poison  and  its  use 
should  be  attended  with  great  care.  It  may  be  given  in  the  form  of 
the  fluidextract,  beginning  w^th  one  or  two  drops,  at  interv^als  of  sev- 
eral hours.     Four  hours  is  a  convenient  interval,  as  the  effect  of  a 
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single  dose  lasts  for  from  three  to  four  hours.  Very  gradually,  drop  by 
drop,  the  dose  may  be  increased  until  five,  ten,  or  fifteen  drops  are 
reached.  Twenty  drops  should  constitute  a  maximum  dose  and 
should  under  no  circumstances  be  exceeded.  The  patient  is,  of  course, 
to  be  closely  watched  during  its  administration,  and  if  ocular  symp- 
toms, such  as  double  vision,  make  their  appearance,  it  should  be  at 
once  discontinued.  However,  it  would  appear  that  by  beginning 
with  small  doses,  a  certain  degree  of  tolerance  is  estabhshed.  During 
the  use  of  the  drug  the  spasm  diminishes  to  a  very  marked  degree 
and  in  some  cases  it  almost  ceases.  The  amelioration  is  often  so 
profound  that  it  adds  very  materially  to  the  comfort  of  the  patient; 
further,  the  improvement  usually  continues  for  some  time  after  the 
drug  is  discontinued. 

It  is  an  excellent  plan  to  put  a  patient  with  spinal  accessory  spasm  to 
bed  for  a  time  upon  a  course  of  full  rest  treatment.  The  affection  occurs 
most  frequently  in  women,  and  especially  in  women  who  are  decidedly 
neurasthenic,  and  under  these  circumstances  a  course  of  rest  treat- 
ment proves  to  be  very  beneficial;  furthermore,  if  gelsemium  be  used 
during  such  a  treatment,  a  maximum  amount  of  benefit  is  attained. 
For  the  details  to  be  pursued  during  the  period  of  rest  in  bed,  the 
reader  is  referred  to  p.  865. 

Among  local  measures,  electricity  is  practically  useless.  In  severe 
cases  surgical  intervention  should  be  considered.  In  a  large  number  of 
cases  the  spinal  accessory  nerve  has  been  cut,  stretched,  or  resected. 
Great  improvement  follows  such  treatment,  but,  as  a  rule,  the  spasm 
recurs  after  a  number  of  weeks  or  months  have  elapsed  although  with 
lessened  severity. 

In  accordance  with  a  suggestion  of  S.  Weir  Mitchell,  W.  W.  Keen 
some  years  ago  devised  an  operation  for  resecting  the  posterior  di\dsions 
of  the  first  three  cervical  nerves,  in  addition  to  resection  of  the  spinal 
accessory.  The  result  is,  as  a  rule,  one  of  marked  improvement;  a 
moderate  amount  of  spasm  may  recur  and  persist,  but  in  my  cases  the 
reHef  has  been  very  great.  Even  more  extensive  operations  have  been 
practised,  but  in  my  experience  the  spasm  is  never  entirely  abohshed, 
and  this  is  due  to  the  fact  that  the  muscles  which  are  engaged  in  the 
movement  of  rotating  the  head  and  neck  are  very  numerous;  in  ad- 
dition to  the  trapezius  and  sterno mastoid,  at  least  ten  can  be  enu- 
merated which  take  part  in  the  rotation  of  the  head  and  neck. 

Bilateral  Spasm  of  the  Muscles  of  Rotation. — Now  and  then  the 
spasm  of  the  muscles  of  rotation  is  bilateral.  It  comes  on  almost 
exclusively  in  children,  in  whom  it  is  the  result  of  dental  irritation. 
If  the  muscles  of  the  two  sides  act  simultaneously,  there  is  a  movement 
as  of  bowing  of  the  head,  which  is  repeated  at  relatively  short  intervals. 
If  the  muscles  of  the  two  sides  act  alternately,  the  head  is  constantly 
rolled  from  side  to  side.  Pain  does  not  accompany  the  affection,  but  it 
is  very  distressing  to  the  mother,  and  occasionally  a  very  brilhant  and 
happy  result  is  achieved  by  merely  lancing  the  gums.    If  this  measure 
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fails,  other  peripheral  irritation  should  be  sought  for,  special  attention 
being,  of  course,  paid  to  the  intestinal  tract. 

Tonic  Spasm. — Now  and  then  the  spasm  which  affects  the  muscles 
of  the  neck  is  tonic  in  character,  the  head  being  firmly  held  in  one 
position.  As  a  rule,  the  neck  is  bent  to  one  side  while  the  occiput  is 
drawn  backward  and  depressed  and  the  whole  head  somewhat  rotated. 
The  position,  of  course,  varies  as  to  whether  the  action  of  the  trapezius 
or  sternomastoid  predominates.  This  affection  may  be  the  result  of 
the  irritation  of  deep  structures,  such  as  disease  of  the  cervical  spine 
or  of  the  meninges.  Of  course,  in  such  cases  other  concomitant  or  later 
developing  symptoms  will  be  present.  Quite  frequently,  however,  the 
cause  cannot  be  determined.  It  should  not  be  confused  with  rheuma- 
tism of  the  muscles  producing  ordinary  wry-neck.  The  treatment 
must,  of  course,  be  based  upon  the  cause  when  the  latter  can  be  dis- 
covered. When  the  latter  is  not  evident,  counterirritation  over 
the  cervical  spine  may  be  practised,  together  with  the  administration 
of  sedatives.  If  the  case  fails  to  5deld  to  treatment,  surgical  interven- 
tion may  prove  of  benefit.  Thus,  tendons  of  muscles  may  be  cut  and 
the  head  secured  in  a  normal  position  by  means  of  a  properly  con- 
structed apparatus.  The  treatment  of  such  a  case  becomes  essen- 
tially orthopedic.  Extension  of  the  cervical  spine  may  be  practised 
with  advantage.  Surgical  intervention  should  not  be  too  long  de- 
layed, as  the  head  may  become  permanently  fixed  in  an  abnormal 
position. 

Masticatory  Spasm. — Among  the  rarer  forms  of  myospasm  is 
masticatory  spasm.  It  is  occasionally  met  with  in  hysteria.  Very 
rarely  it  exists  as  an  independent  affection.  Under  such  circumstances, 
it  is  due  to  some  peripheral  irritation,  such  as  caries  of  the  teeth, 
neuralgia,  or  some  irritation  of  the  sensory  branches  of  the  fifth.  Very 
rarely,  also,  lesions  in  relatively  distant  parts,  such  as  the  extremities, 
are  followed  by  this  curious  affection.  Irritation  of  the  intestinal  tract 
should  not  be  forgotten.  If  hysteria  has  been  eliminated,  the  teeth 
and  the  body  generally  should  be  carefully  explored.  If  a  rheumatic 
cause  be  suspected,  the  sahcylates  should  be  administered.  If  no 
cause  be  discovered,  electricity,  moist  heat,  counterirritation  back  of 
the  neck  or  back  of  the  ears  may  be  employed,  and  in  children  a  ver- 
mifuge may  be  tried. 

MYOCLONUS— Paramyoclonus  Multiplex 

Myoclonus  or  paramyoclonus  is  an  affection  originally  described 
by  Friedreich,  in  which  sudden,  Hghtning-hke  clonic  spasms  occur  in 
the  muscles  of  the  trunk  and  extremities;  the  facial  muscles  are  only 
infrequently  involved.  The  muscles  of  the  two  halves  of  the  body  are 
^  about  equally  affected,  though  corresponding  muscles  are  only  ex- 
ceptionally involved  at  the  same  time.  Paroxysms  last  for  several 
minutes.  The  clonus  is  rhythmic,  though  its  rate  varies  considerably. 
No  attacks  occur  during  sleep.  Voluntary  movements  may  inhibit 
or  lessen  them.    The  tendon  reflexes  are  usually  increased.    The  muscu- 
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lar  strength  is  normal,  as  are  also  the  electric  reactions.  It  is  usually 
an  affection  of  adult  life. 

A  special  form  of  myoclonus  has  been  described  by  Unverricht,  in 
which  the  affection  occurs  in  families  and  bears  distinct  relations  to 
epilepsy. 

The  important  matter  in  all  cases  of  myoclonus  is  to  make  the 
differential  diagnosis  from  hysteria.  Hysterical  myoclonus  offers,  of 
course,  a  good  prognosis.  Myoclonus  other  than  hysterical,  e.  g., 
true  Friedreich's  paramyoclonus,  offers  little  prospect  of  cure.  In 
any  event,  however,  the  general  physiologic  methods  already  fully 
considered  under  Neurasthenia  and  Hysteria  should  be  appHed  here 
and  should  be  thoroughly  exhausted. 

Saltatoric  Spasm 

In  saltatoric  spasm,  an  affection  originally  described  by  Bamberger, 
the  patient  passes  through  a  series  of  springing,  jumping,  hopping, 
or  dancing  movements  whenever  he  attempts  to  walk,  the  move- 
ments usually  being  just  as  soon  as  the  feet  are  placed  upon  the 
ground.  They  are  absent  in  bed.  Hysterical  stigmata  are  usually 
present,  and  the  affection  does  not  really  constitute  a  distinct  cHnical 
entity,  but  is  only  one  of  the  many  motor  manifestations  of  hysteria. 
The  prognosis  is  good.  The  treatment  is  that  of  hysteria.  (See  p.  878.) 

THE  OCCUPATION  NEUROSES 

The  characteristic  symptom  of  the  occupation  neuroses  is  spasm 
induced  by  the  performance  of  certain  and  frequently  repeated  move- 
ments or  actions.  This  form  of  myospasm  is  most  frequently  met  wdth 
in  writer's  cramp  or  scrivener's  palsy;  not  infrequent  also  are  teleg- 
rapher's palsy  and  hammer  palsy,  while  various  forms  are  occasionally 
met  among  musicians  and  among  other  persons  in  whom  the  habitual 
performance  of  certain  movements  finally  leads  to  a  disturbance  of  the 
innervation  of  the  muscles.  It  is  important  and  interesting  to  note 
that  this  disturbance  exists  only  for  the  particular  movement  in 
question,  the  muscles  being  for  all  other  movements  completely  under 
the  control  of  the  will.  The  direct  cause  of  the  disturbance  is  un- 
questionably overuse  and  overexertion;  however,  it  is  not  infrequently 
noted  that  the  patient  is  in  general  ill  health;  frequently  he  is  ob\i- 
ously  neurasthenic  or  in  bad  general  health.  At  times,  too,  the  affec- 
tion is  met  with  in  persons  who  are  severe  sufferers  from  migraine  or 
who  bear  other  earmarks  of  a  neuropathic  makeup. 

In  writer's  cramp,  which  may  be  taken  as  a  type  of  these  disorders, 
the  patient  first  notices  that  the  hand  fatigues  more  readily  in  writing; 
little  by  little  his  control  over  his  pen  is  lost;  the  pen  tends  to  stop 
or  stick  to  the  paper,  and  finally  there  comes  a  time  when  it  is  arrested 
in  its  movements  by  fixation.  It  is  the  flexors  of  the  thumb,  forefinger, 
and  middle  finger  that  are  mainly  involved.  Occasionally  the  spasm 
involves  other  muscles  of  the  hand  and  even  muscles  of  the  forearm. 
At  times  also  the  patient  complains  of  achingor  pain  in  the  hand,  pres- 
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ent  during  the  cramp,  often  persisting  for  a  time  afterward.  The 
spasm  is  usually  slight  in  the  beginning,  but  becomes  more  pronounced 
as  the  affection  advances,  until  finally  it  may  become  so  severe  that 
the  mere  attempt  to  grasp  the  pen  may  induce  it.  Tremor  also  may 
be  added  to  the  symptoms. 

As  already  stated,  the  hand  and  arm  are  entirely  normal  for  all 
other  movements,  and  it  is  exceedingly  probable  that  the  symptoms 
are  directly  due  to  an  exhaustion  of  the  cerebral  coordinations  con- 
cerned in  writing.  The  treatment  should,  of  course,  consist  primarily 
in  an  entire  abstention  from  writing.  Frequently  this  cannot  be 
carried  out,  and  often,  especially  in  mild  or  beginning  cases,  the 
patient  is  unwilling  or  cannot  abstain  entirely  from  writing,  and 
in  such  case  it  is  imperative  to  advise  the  patient  as  to  the  manner  in 
which  the  continuation  of  writing  will  prove  least  harmful.  Among 
the  useful  facts  at  our  command  are  the  following.  First,  as  recom- 
mended by  Gowers,  writing  should  be  executed  by  free  movements 
of  the  shoulder  and  arm  and  not  by  the  small  muscles  of  the  hand. 
The  position  in  which  the  hand  rests  firmly  upon  the  paper  is  to  be 
absolutely  avoided.  Again,  instead  of  grasping  the  pen  \\ith  the 
thumb,  forefinger,  and  middle  finger,  the  handle  of  the  pen  may  be 
thrust  through  a  cork,  large  and  conveniently  rounded,  and  the  latter 
grasped  by  the  palm,  the  base  of  the  thumb,  and  fingers.  It  is  found 
also  that  patients  write  often  more  readily  with  a  thick  lead-pencil 
or  a  quill  than  with  a  steel  pen.  In  short,  anything  which  changes  the 
detail  of  the  coordinations  required  is  helpful. 

It  can  also  be  inferred,  from  what  has  been  said,  that  treatment 
should  also  be  directed  to  the  general  health.  Often  the  relations  to 
neurasthenia  and  neuropathic  conditions  is  so  obvious  that  general 
rest  and  physiologic  methods  are  obviously  indicated,  and  for  these 
the  reader  is  especially  referred  to  the  section  on  Partial  Rest-treat- 
ment. Local  treatment  of  the  hand  and  arm  by  electricity  and  mas- 
sage is  not  very  effectual,  though  it  cannot  be  denied  that  they  often 
greatly  encourage  the  patient  by  suggestion.  That  the  fatigue  is 
cerebral  and  not  local  goes  without  saying.  This  was  clearly  illus- 
trated by  a  case,  for  some  time  under  the  author's  observation,  of  a 
young  telegrapher  who  acquired  a  typical  telegrapher's  palsy  of  the 
right  hand.  Of  his  own  accord  he  began  using  his  left  hand,  but  it 
also  promptly  broke  down,  and  was  soon  in  a  condition  as  bad  as  its 
fellow.  Exercises  general  in  character  and  not  too  fatiguing  may  be 
permitted,  but  these  had  best  be  taken  in  conjunction  with  the  other 
physiologic  methods  indicated  under  Partial  Rest-treatment. 

The  detailed  consideration  of  other  occupation  neuroses  is  un- 
necessary, as  their  treatment  embraces  the  appHcation  of  the  general 
principles  here  indicated. 

MYASTHENIA  GRAVIS 

Myasthenia  gra\is  is  an  affection  the  characteristic  feature  of 
which  is  a  paresis,  functional  in  character,  but  which  closely  simulates 
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an  organic  palsy.  Thus  it  most  frequently  makes  its  appearance  in 
the  form  of  a  palsy  which  closely  simulates  true  bulbar  palsy;  that  is, 
a  true  inferior  polioencephaHtis.  Instead  of  steadily  progressing,  as 
do  cases  of  organic  bulbar  palsy,  cases  of  bulbar  myasthenia  gravis 
vary  from  time  to  time  as  to  the  intensity  of  the  symptoms,  and  some 
cases  even  recover.  Among  the  various  symptoms  present  we  may 
find  difficulty  of  articulation,  difficulty  of  swallowing,  weakness  of  the 
muscles  of  mastication  and  also  of  the  facial  supply  in  both  the  upper 
and  the  lower  divisions  of  the  facial  nerve.  The  eye  muscles  are  not 
frequently  involved.  Ptosis  may  be  noted.  The  paresis  may  also 
involve  the  muscles  of  the  neck,  the  muscles  of  the  trunk,  and  the 
muscles  of  the  extremities;  there  may  be  weakness  in  the  arms  and 
legs  and  even  difficulty -of  breathing.  There  is  no  muscular  wasting 
and  there  is  no  reaction  of  degeneration.  However,  the  muscles  soon 
become  exhausted  to  faradic  stimulation,  the  muscular  responses  be- 
coming rapidly  feebler  until  they  finally  disappear — the  myasthenic 
reaction.  After  a  period  of  rest  the  muscles  again  respond.  Patients 
suffering  from  this  affection  become  fatigued  \^^th  extreme  readiness, 
and,  as  already  stated,  there  is,  on  the  other  hand,  a  marked  tendency 
to  remission  of  symptoms.  There  is  no  anesthesia  and  no  pain. 
JMental  symptoms  also  are  absent.  Marked  improvement  may  ensue 
during  the  remissions,  and  may  last  for  months  and  even  years.  As  a 
rule,  the  symptoms  make  their  appearance  gradually,  several  weeks  or 
several  months  being  required  for  their  maximum  development.  It 
may  be  exceedingly  difficult  to  differentiate  a  case  of  myasthenia 
gra\as  from  a  case  of  poKoencephaKtis  or  polioencephalomyeKtis,  es- 
pecially in  the  first  attack.  It  is  only  by  noting  the  progress  of  the 
symptoms,  the  presence  of  remissions,  the  absence  of  fibrillary  tremors, 
the  absence  of  wasting  and  of  electric  changes  (save  those  of  ready 
exhaustibility)  that  the  diagnosis  can  be  made.  Care  must  be  taken 
to  differentiate  between  this  aft'ection  and  hysteria.  However,  hys- 
teria very  rarely  if  ever  simulates  bulbar  palsy.  It  is  only  when  the 
trunk  and  limbs  are  affected  to  the  exclusion  of  the  muscles  of  the 
bulbar  supply — itself  very  rare — that  the  question  of  hysteria  can 
arise. 

The  anatomic  findings  in  the  nervous  system  are  negative.  W] 
However,  Weigert  some  years  ago  noted  a  round-cell  infiltration  of  the  '^'f 
muscles,  this  infiltration  apparently  having  its  origin  in  disease  of  the  ^  I 
thymus  gland.  Similar  observations  were  made  subsequently  by 
Goldflam  and  Flatau,  Hun,  Buzzard,  Bolt,  Steinert,  and  others.  Buz- 
zard, whose  investigations  have  been  the  most  comprehensive,  ob- 
served this  round-cell  infiltration  not  only  in  the  muscles,  but  in  other 
organs.  He  does  not  regard  the  disturbance  in  the  muscle  function  as 
dependent  upon  this  infiltration,  nor  indeed  does  he  consider  the 
relation  of  the  infiltration  to  disease  of  the  thymus  as  estabHshed. 
He  regards  the  muscle  symptoms  as  due  to  a  form  of  intoxication. 

Treatment. — During  an  attack  of  myasthenia  gravis  the  patient 
should  be  put  to  bed  and  every  possible  precaution  used  to  avoid 


TREATMENT   OF    SO-CALLED   FUNCTIONAL   NERVOUS   DISORDERS   937 

muscular  exhaustion.  The  latter,  it  should  be  remembered,  may 
involve  the  muscles  of  respiration  and  indirectly  lead  to  death. 

As  much  food  as  possible  should  be  administered,  preferably  milk 
and  eggs.  Sometimes  there  is  great  difficulty,  in  swallowing,  so  that 
solid  food  can  be  taken  only  with  effort,  and  indeed  at  times  not  with- 
out danger  to  Hfe.  In  cases  in  which  the  difficulty  of  swallowing  is 
extreme,  nasal  feeding  should  be  tried. 

Massage,  so  useful  in  other  asthenic  states,  is  here  inapphcable; 
at  least  it  seems  to  deepen  the  fatigue  rather  than  to  relieve  it.  Elec- 
tricity, also,  cannot  be  used,  as  it  rapidly  still  further  exhausts  the 
muscles.  Tonics,  especially  strychnin,  are  indicated.  The  latter 
should  be  given  at  first  in  small  doses  h>podermatically  and,  if  well 
borne,  should  be  carefully  increased.  A  cautious  use  may  also  be 
made  of  thyroid  extract,  say  two  grains  three  times  daily.  Dehlle 
and  Vincent  beheve  they  have  obtained  good  results  in  one  case  from  the 
use  of  pituitary  and  ovarian  extract.  Finally,  if  a  persistent  and  over- 
acting thymus  is  really  the  cause  of  the  symptoms,  the  indication 
would,  of  course,  be  the  removal  of  this  gland.  However,  such  radical 
procedure  would  be  accompanied  by  grave  danger,  as  these  patients 
bear  anesthetics  and  shock  badly. 

TETANY 

Tetany  is  a  disease  characterized  by  intermittent  tonic  spasm 
affecting  symm.etrically  the  muscles  of  the  extremities,  particularly 
those  of  the  hands  and  forearms,  causing  the  hands  to  assume  most 
frequently  the  position  of  the  "writing"  or  "obstetric"  hand.  The 
disease,  as  a  rule,  is  ushered  in  by  vague  pains,  a  general  sense  of 
uneasiness,  and  a  feehng  of  weakness  and  stiffness  in  the  muscles, 
generally  most  marked  in  the  arms.  The  duration  of  the  prodromal 
period  is  usually  short — sometimes  only  a  few  hours.  Then  a  tonic 
spasm  of  the  muscles  makes  its  appearance,  beginning  in  the  fingers 
and  thence  spreading  up  the  forearms  and  arms.  The  muscles  of  the 
flexor  group  are  most  affected.  The  thumbs  and  fingers  become 
flexed — the  proximal  phalanges  flexed,  the  middle  and  distal  pha- 
langes extended — so  that  the  position  of  the  writing  or  obstetric  hand 
is  assumed.  However,  this  position  does  not  invariably  obtain;  in 
rare  cases  the  hand  may  be  chnched,  or  the  fingers  opened  out  and 
spread  apart;  very  exceptionally  the  spasm  may  be  limited  to  a  single 
finger.  Spasm  having  been  estabhshed  in  the  hand,  the  wrist  next 
becomes  flexed,  the  forearm  flexed  upon  the  arm,  and  the  arm  adducted 
at  the  shoulder. 

Signs  of  rigidity  having  made  their  appearance  in  the  upper  ex- 
tremities, this  symptom  may  also  be  noted  in  the  lower  extremities. 
However,  in  many  cases  the  spasm  is  hmited  to  the  hands  and  arms, 
and  no  symptom  of  involvement  elsewhere  may  be  noted;  or  the 
patient  may  merely  complain  of  vague  drawing  pains  in  the  legs. 
However,  if  the  lower  extremities  are  involved,  the  toes  become 
flexed,  the  foot  arched,  and  the  legs  extended  upon  the  thighs. 
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In  addition  to  the  muscles  of  the  extremities  others  may  in  rare 
cases  be  involved.  Thus  the  spasm  has  been  known  to  involve  the 
muscles  of  the  trunk  and  neck.  Very  rarely  other  muscles,  such  as 
the  muscles  of  mastication,  the  muscles  of  expression,  the  orbicularis 
palpebrarum  or  muscles  of  the  eyes,  may  be  involved.  Even  the 
tongue  may  be  involved,  and  the  fact  that  patients  occasional^ 
complain  of  difficulty  of  swallowing  would  suggest  involvement  of 
the  constrictors  of  the  pharynx.  The  larynx  also  may  be  affected. 
Indeed,  spasm  of  the  larynx,  in  contrast  to  the  other  symptoms  just 
enumerated,  is  a  not  infrequent  and  serious  accompaniment  of  tetany. 
The  involvement  of  the  muscles  is  almost  always  symmetric,  but 
cases  in  which  the  spasm  is  most  marked  upon  or  limited  to  one  side 
have  been  reported,  though  they  are  very  imusual. 

The  attack  of  spasm,  as  a  rule,  comes  on  very  gradually.  It  may 
last  for  a  few  minutes  or  may  persist  for  several  hours,  or  in  rare 
instances  even  days.  As  a  rule,  it  lasts  from  a  fraction  of  an  hour 
to  two  or  three  hours.  During  its  height  the  affected  muscles  become 
very  firm  and  hard  and  are  somewhat  sensitive  to  pressure.  The 
intervals  between  the  attacks  may  be  very  variable.  The  spasm  may 
recur  on  the  same  day,  the  next  day,  or  after  several  days,  and  during 
the  interval  the  patient  feels  comparatively  wtU,  save  that  he  may 
complain  of  shght  pain  and  stiff'ness  in  the  muscles.  The  degree  of 
spasm  varies  in  different  cases:  the  contraction  may  be  so  slight  that 
the  patient  may  be  able  to  overcome  it  temporarily  by  his  own  vol- 
untary efforts;  at  other  times  it  may  be  so  severe  as  to  resist  the  efforts 
of  the  physician  to  extend  the  joints  during  his  examination. 

In  addition  to  the  attacks  of  spasm,  several  other  exceedingly 
important  signs  are,  as  a  rule,  present.  These  consist  especially  of  the 
Trousseau,  the  Chvostek,  and  the  Erb  symptoms.  Trousseau's 
symptom  consists  in  the  fact  that  the  spasm  may  be  brought  on  if 
absent,  or  may  be  made  more  pronounced  if  present,  by  pressure 
upon  or  constriction  of  an  affected  extremity.  Thus,  if  during  a 
passive  interval  the  arm  be  grasped  in  such  a  way  that  the  finger-tips 
of  the  physician  forcibly  compress  the  nerves  of  the  inner  aspect  of  the 
arm,  the  characteristic  cramp  sooner  or  later  makes  its  appearance. 
When  present,  this  symptom  is  pathognomonic  of  tetany;  unfortunately, 
for  diagnostic  purposes,  it  is  absent  in  about  one-fourth  to  one-third  of 
the  cases.  When  elicited  during  an  interval  or  in  an  otherwise  doubtful 
case,  its  presence  is  of  determining  value.  Chvostek's  symptom  con- 
sists of  an  extraordinary  susceptibility  of  the  peripheral  nerves  to 
mechanical  stimuH.  Thus,  if  the  facial  nerve  be  struck  a  light  blow 
with  the  finger  or  percussion  hammer  just  in  front  of  the  ear  and  below 
the  zygom.a,  we  observe  twitching  of  the  angle  of  the  mouth,  or  it 
may  be  of  all  the  muscles  of  the  facial  distribution ;  most  frequently 
the  reaction  consists  in  movements  merely  of  the  angle  of  the  mouth. 
At  times  this  symptom  may  be  ehcited  in  the  nerves  of  the  extremi- 
ties. Unlike  Trousseau's  symptom,  Chvostek's  symptom  is  not 
pathognomonic  of  tetany ;  it  is  occasionally  ehcited  when  there  are  no 
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other  evidences  of  disease.  Erb's  symptom  consists  of  a  greatly- 
exaggerated  electric  excitability  of  the  nerves.  Exceedingly  weak 
currents — e.  g.,  o.i  to  0.7  milhampere  (Pineles) — induce  cathodal 
closure  contraction,  CaClC ;  sKghtly  stronger  currents,  cathodal  closure 
tetanus,  CaClTe;  AnClC  and  AnOC  follow  readily.  AnClTe,  CaOC, 
and  even  CaOTe  are  observed. 

Another  symptom,  that  of  Hoffmann,  less  important,  depends 
upon  an  increased  mechanical  and  electric  excitabihty  of  sensory 
nerves;  paresthesia  and  painful  sensations  are  experienced  in  the  dis- 
tribution of  the  nerve  examined.  Spontaneous  pains,  however,  are 
also  present,  variable  in  degree.  They  are  referred  by  the  patient  to 
the  muscles,  especially  those  affected  by  the  contractures.  They 
may  be  exceedingly  slight.  Exceptionally  only  are  they  severe.  Par- 
esthesia, such  as  formication  and  shght  numbness,  is  often  complained 
of.  Anesthesia  is  not  present.  The  reflexes,  in  tetany,  are  usually 
normal;  they  may  be  plus  and  rarely  are  minus  or  even  absent. 

Edema  and  redness  in  the  neighborhood  of  the  joints  have  oc- 
casionally been  noted,  as  have  also  herpes  and  urticaria.  Rarely 
falHng  out  of  the  hair  and  of  the  nails  or  transverse  markings  of  the 
nails,  accompany  the  disease.  Muscular  atrophy  has  been  noted, 
though  it  is  unusual.  Excessive  sweating  may  occur  during  a  parox- 
ysm. Duskiness  and  cyanosis  of  the  extremities  may  be  noted,  as 
also  pufihness  of  the  face  and  sweUing  of  the  eyehds.  Fluctuations  of 
temperature  are  rare;  however,  both  rise  of  and  subnormal  tempera- 
tures have  been  noted.    Respiration  is  unaffected. 

An  attack  of  tetany  usually  lasts  several  weeks.  Rarely  it  is 
manifested  by  only  a  few  or  even  one  paroxysm.  On  the  other  hand, 
there  are  cases  which  extend  over  several  months,  though  these  are 
characterized  by  remissions  more  or  less  prolonged,  in  which  the 
symptoms  are  in  abeyance. 

The  prognosis,  on  the  whole,  is  favorable.  A  fatal  outcome  is  rare 
save  in  cases  associated  with  dilatation  of  the  stomach.  In  the  latter 
the  disease,  probably  owing  to  this  comphcation,  quite  frequently 
terminates  fatally.  If  the  tetany  is  the  result  of  thyroid  plus  parathy- 
roid extirpation,  the  outlook  is  also  very  serious. 

It  is  exceedingly  probable  that  tetany  is  the  result  of  some  infec- 
tious process.  It  is  quite  well  estabhshed  that  the  lower  classes,  e.  g., 
young  workingmen  and  the  children  of  working  people,  and  those 
whose  hygienic  surroundings  are  bad,  are  most  frequently  attacked 
by  the  disease.  While  rare  in  this  country,  it  is  quite  common  in 
certain  cities  of  Europe,  e.  g.,  Vienna,  and  not  infrequently  occurs  in 
an  epidemic  form.  The  curious  fact  that  tetany  results  from  extir- 
pation of  the  parathyroid  glands  suggests  an  intimate  relation  between 
these  glands  and  the  disease.  Possibly  the  toxin  of  the  infection  in 
ordinary  tetany  in  some  way  affects  the  functions  of  these  glands; 
indeed,  from  the  studies  of  Erdheim  and  McCallum  and  of  Escherich, 
it  would  appear  that  actual  changes  take  place  in  these  structures. 
Tetany  is  of  such  varied  origin  that  it  is  exceedingly  probable  that  it 
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may  be  the  indirect  result  of  the  action  of  various  toxins,  possibly 
also  of  the  action  of  these  toxins  on  the  parathyroid  bodies.  Thus  it 
occasionally  follows  infectious  fevers,  such  as  measles,  scarlet  fever,  and 
influenza.  At  other  times  it  is  associated  with  gastro-intestinal  dis- 
turbances, indigestion,  diarrhea,  dilatation  of  the  stomach,  worms  in 
the  intestine.  Finally,  pregnancy  and  lactation  appear  greatly  to 
increase  the  susceptibihty  to  the  disease. 

Treatment. — General  measures  are  at  once  to  be  instituted.  The 
patient  is  to  be  placed  upon  absolute  rest  in  bed.  He  is  to  have  a 
nourishing  diet,  consisting  especially  of  milk.  Soups,  broths,  and  meats 
had  best  be  excluded.  Ehmination  is  to  be  encouraged  by  gentle 
bathing,  preferably  warm  sponge-bathing  in  bed.  The  bowels  also 
are  to  be  kept  open.  To  control  the  muscular  spasm,  various  rem^edies 
may  be  administered;  e.  g.,  bromid,  chloral,  chloretone,  small  doses 
of  belladonna,  or  minute  doses  of  hyoscin  or  scopolamin,  gr.  -jii'u  or 
less.  Antipyrin  also  may  be  tried.  Phenacetin  and  aspirin  are  also 
worthy  of  mention,  especially  if  there  be  much  pain. 

If  the  patient  has  a  form  of  tetany  dependent  upon  or  associated 
with  dilatation  of  the  stomach,  the  chief  effort  should  be  directed 
against  the  disease  of  this  organ.  Thorough  lavage,  rectal  feeding,  and 
surgical  intervention  to  reheve  the  stenosis  of  the  pylorus  are  indicated. 
If  the  case  be  dependent  upon  a  diarrhea,  intestinal  antisepsis  is 
to  be  aimed  at. 

The  administration  of  parathyroid  substance  has  thus  far  been 
of  no  avail,  the  result  in  this  respect  being  similar  to  that  noted  after 
thyroid  extract. 

PARALYSIS  AGITANS 

Paralysis  agitans,  or  Parkinson's  disease,  is  an  affection  character- 
ized by  tremor,  usually  passive  in  character,  a  tendency  to  fixation  of 
posture,  rigidity  of  muscles,  and  often  by  a  pecuhar  propulsive  gait. 
The  disease  usually  makes  its  appearance  in  the  latter  half  of  life; 
less  frequently  it  is  noted  in  relatively  young  indi\dduals.  IMen 
appear  to  suffer  somewhat  more  frequently  than  women. 

It  may  be  preceded  for  a  long  time  by  pain  suggesting  rheumatism, 
by  paresthetic  pains  or  other  depressing  sensations,  or,  on  the  other 
hand,  all  prodromata  may  be  absent.  The  patient  may  observe  that 
the  hand  and  fingers  of  one  side  are  trembling;  the  tremor  may  at 
first  be  sHght  and  may  at  times  disappear  altogether.  However,  after 
a  time  it  becomes  established.  At  the  same  time,  the  affected  limb 
becomes  somewhat  rigid  and  its  movements  much  slower  than  normal. 
Little  by  little  it  is  noted  that  the  foot  and  leg  of  the  same  side  are 
the  seat  of  tremor,  or  it  may  be  that  the  tremor  crosses  to  the  opposite 
side  of  the  body  so  that  both  arms  are  affected  before  tremor  is  noted, 
or  noted  in  any  degree,  in  the  legs.  The  face  is  wooden  or  mask-Uke, 
owing  to  the  fixation  of  the  muscles  of  expression.  The  trunk  is 
incHned  forward;  the  tremor  may  involve  the  head,  the  jaw,  the  lips, 
the  tongue.    The  patient  stands  or  remains  seated  in  a  fixed  position. 
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the  arms  somewhat  adducted,  the  forearms  partially  flexed,  the  hands 
and  wrists  moderately  flexed  or  extended,  while  the  lingers  assume 
the  position  of  the  writing  hand;  the  proximal  phalanges  are  flexed, 
while  the  middle  and  distal  phalanges  are  extended.  At  the  same  time 
the  fingers  are  the  seat  of  tremor,  the  motion  of  the  thumb  and  fingers 
often  suggesting  that  of  pill-roUing.  It  is  noted  that  the  tremor  is 
passive  in  character,  that  it  is  at  once  arrested  by  voluntary  motion 
or  by  directing  the  patient's  attention  to  it.  Later  on  this  peculiarity 
may  be  somewhat  impaired,  so  that  the  tremor  may  to  some  extent 
persist  during  voluntary  motion. 

If  the  patient  atternpts  to  walk,  he  may  exhibit  the  phenomenon 
of  propulsion,  i.  e.,  he  begins  by  walking  slowly  and  then  faster  and 
faster  until  he  may  even  be  forced  to  run  and  may  fall  unless  assisted. 
Similarly,  though  less  frequently,  retropulsion  and  lateropulsion  may 
be  noted.  As  the  disease  progresses,  rigidity  and  fixation  become  more 
pronounced.  The  patient  remains  for  the  most  part  seated  in  a  chair 
and  moves  about  with  increasing  difiiculty. 

Sensory  losses  are  not  observed.  The  tendon  reflexes  are  usually 
normal,  though  now  and  then  moderately  exaggerated.  The  Babinski 
sign  is  absent.  There  are  no  psychic  disturbances  save  in  rare  and 
advanced  cases,  when  \isual  hallucinations,  mild  confusion,  mild 
depression  may  make  their  appearance.  The  disease  runs  a  very  pro- 
longed course,  fifteen  or  twenty  years  being  not  unusual.  Death 
supervenes  from  exhaustion  or  complications. 

The  pathology  of  paral3'sis  agitans  is  still  a  closed  chapter.  Au- 
topsies have  revealed  merely  changes  such  as  are  common  to  senes- 
cence, e.  g.,  sclerosis  of  the  vessels  and  associated  changes  in  the 
nerve-centers.  Changes  doubtful  in  character  have  also  been  found 
by  some  observers  in  the  muscles.  Most  frequently,  however,  the 
result  of  the  pathologic  examination  is  negative.  The  fact  that  the 
symptoms — the  positions  and  rigidity  especially  of  the  hands  and  arms 
- — call  to  mind  the  similar  phenomena  resulting  from  parathyroid 
extirpation,  suggests,  of  course,  the  possibiHty  of  parathyroid  involve- 
ment; up  to  the  present  nothing  is  definitely  known.  The  facts  of  the 
disease  are,  however,  best  met  by  the  theory  of  an  intoxication, 
probably  an  autointoxication,  and  here  the  parathyroids,  possibly 
through  defective  action,  may  play  an  indirect  role. 

Treatment. — This  resolves  itself  into  one  of  simple  hygienic  quiet 
living.  It  is  important,  however,  to  bear  in  mind  that  though  paraly- 
sis agitans  is,  so  to  speak,  a  functional  nervous  disease,  it  is  the  one 
disease, — possibly  the  only  one, — to  which  rest-treatment  is  never 
appHcable.  Cases  of  paralysis  agitans  are  not  only  not  benefited, 
but  are  sometimes  made  worse,  by  full  rest  methods.  Rest  favors  the 
tendency  to  fixation  and  rigidity,  a  tendency  which,  as  we  have  seen, 
becomes  of  itself  more  pronounced  as  the  disease  progresses.  Instead 
of  rest  in  bed,  gentle  but  systematic  exercises  are  indicated  in  paralysis 
agitans.  From  the  very  nature  of  the  disease  the  patient  usuaUy 
tends  to  remain  quiet.    The  exercise  may  be  passive  or  active,  and  the 
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movements  should  be  modeled  after  those  devised  by  Frenkel  for  the 
treatment  of  tabetics.  The  patient  also  derives  much  comfort  from 
the  exercise.  It  should,  of  course,  be  very  gentle  and  in  many  patients 
must  be  hmited  to  gentle  walking.  The  patient  is  often  less  conscious 
of  his  affection  when  in  motion;  even  purely  passive  motion,  such,  for 
instance,  as  riding  in  a  railway  train,  frequently  gives  a  sense  of  relief. 

Massage,  as  a  rule,  is  badly  borne  by  patients  with  paralysis 
agitans.  This  is  true  likewise  of  electricity.  Bathing  is  also  best 
limited  to  relatively  simple  procedures.  Simple  hygienic  measures  in 
which  partial  rest  methods,  not  too  radical  in  character,  form  a  part, 
are  the  best.  Life  in  the  country'  in  the  open  air,  hfe  devoid  of 
strain  or  excitement,  adequate  nourishment,  the  addition  of  milk  to 
the  diet,  and  abundant  sleep  are  also  of  value. 

Medication  is  not  especially  indicated.  However,  various  tonics- 
may  be  employed.  Special  symptoms  sometimes  require  attention. 
Nervousness  may  be  allayed  by  the  occasional  use  of  bromid.  Some- 
times excellent  results,  as  far  as  the  comfort  of  the  patient  is  concerned, 
are  secured  by  the  administration  of  small  doses,  ^'h^  grain  of  sco- 
polamin  or  of  hyoscin,  two  or  three  times  daily.  Other  sedatives  are 
rarely  necessary. 

The  administration  of  parathyroid  substance,  of  course,  suggests 
itself.  The  writer  has  tried  it  in  a  number  of  cases  in  doses  of  2V  to 
Yn  grain  three  times  daily.  In  almost  every  instance  the  patient 
has  claimed  that  he  felt  better  and  the  muscular  rigidity  certainly 
appeared  to  be  less.  However,  the  effect  seemed  not  to  be  durable, 
and  but  little  impression  is  made  by  the  persistent  use  of  the  remedy. 

FUNCTIONAL  TREMORS 

Among  functional  tremors  we  must  distinguish  the  tremors  of 
neurasthenia,  of  hysteria,  hereditary  or  family  tremor,  senile  tremor, 
and,  finally,  a  tremor  classifiable  under  none  of  these  heads,  but  which 
is  observed  from  time  to  time  in  neuropathic  individuals.  The  tremors 
of  neurasthenia  and  of  hysteria  have  already  received  adequate  con- 
sideration, and  their  treatment  is  the  treatment  of  the  underlying 
states  of  which  they  are  symptoms. 

Hereditary  tremor  is  a  rather  rare  affection.  Frequently,  the 
family  history  is  entirely  free  of  neuropathic  features.  Occasion- 
ally only  do  we  meet  with  a  history  of  alcohohsm,  mental  disease,  or 
epilepsy.  Both  sexes  are  equally  predisposed.  It  makes  its  appearance 
in  youth;  rarely  is  its  onset  delayed  to  the  middle  or  later  periods  of 
life.  It  is  rather  a  tremor  of  small  extent  and  is  variable  in  rapidity, 
its  rate  ranging  from  about  three  to  nine  in  a  second.  It  is  an  intention 
tremor  in  type;  in  some  cases,  however,  it  is  present,  though  less 
marked,  during  rest;  it  is  always  more  pronounced  during  voluntary 
motion  or  effort.  Sometimes  it  can  be  inhibited  by  the  will.  It  is  com- 
monly seen  in  the  hands,  much  less  frequently  in  the  feet,  and  still  less 
frequently  in  the  face,  tongue,  or  head.  Sometimes  it  becomes  a  httle 
more  marked  with  advancing  age;  in  other  cases  again  it  persists 
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throughout  Hf e  with  Httle  change ;  sometimes  it  is  subject  to  remissions ; 
infrequently  it  disappears.  It  is  an  affection  of  but  httle  consequence; 
it  seems  to  exert  no  deleterious  influence  upon  the  life  of  the  patient, 
for  it  is  rarely  if  ever  sufi&ciently  marked  to  interfere  with  his  vocation. 
Finally,  it  is  uninfluenced  by  treatment.  Occasionally  made  worse  by 
fatigue,  it  again  grows  better  by  rest. 

Senile  tremor  affects  mainly  the  head  and  arms;  it  is  a  tremor  of 
small  extent;  it  grows  less  or  disappears  during  rest;  it  is  made  more 
pronounced  by  voluntary  motion  and  effort;  it  disappears  during 
sleep.    Senile  tremor  is  uninfluenced  by  treatment. 

Simple  idiopathic  or  neuropathic  tremor  is  a  not  very  frequent 
affection,  and  appears  to  be  alHed  to  the  myokymias  and  tics.  As  in 
the  latter  affections,  the  patient  is  obviously  neuropathic,  either  in 
makeup  or  heredity.  It  affects  preferably  the  hands,  less  frequently 
the  head,  facial  muscles,  or  tongue.  It  is  a  fine  tremor,  diminishes 
during  rest,  and  is  made  worse  by  voluntary  motion  and  excitement. 
Sometimes  patients  attribute  the  onset  of  the  affection  to  fright  or 
shock.  Sometimes  the  tremor  disappears  altogether  for  a  time;  more 
frequently  it  is  persistent.  It  rarely  causes  the  patient  marked 
annoyance  and  is  uninfluenced  by  treatment. 

SLEEP  DISTURBANCES 

Abnormalities  of  sleep  manifest  themselves  most  frequently  as 
insomnia,  somnolence,  dreams,  nightmare,  night  terrors;  less  fre- 
quently as  somnambuUsm,  sleep  drunkenness,  narcolepsy. 

Insomnia  is  a  very  frequent  concomitant  of  neurasthenia  and 
hysteria,  and  for  its  consideration  the  reader  is  referred  to  pp.  858  and 
873.  Frequently  insomnia  is  the  accompaniment  of  various  forms  of  in- 
sanity; not  infrequently  it  is  attendant  upon  disease  of  the  viscera;  at 
other  times  it  is  the  outcome  of  diathetic  and  infectious  diseases; 
finally,  it  may  be  toxic  in  origin.  When  it  is  purely  symptomatic,  its 
treatment  is,  of  course,  the  treatment  of  the  underlying  disease. 

However,  a  simple  insomnia,  unrelated  to  any  other  disease, 
appears  to  exist.  Sometimes  it  is  habitual  and  even  hereditary. 
At  other  times  and  more  frequently  it  depends  upon  unphysiologic 
Hving,  e.  g.,  as  regards  hours  and  habits  of  work,  absence  of  exercise, 
sedentary  and  irregular  habits  of  hfe  generally. 

As  toxic  causes  tea,  coffee,  tobacco,  and  alcohol  all  play  an  impor- 
tant role.  Tea  and  coffee,  when  taken  during  the  middle  or  late  in  the 
day  or  evening,  induce  very  pronounced  insomnia  in  many  persons. 
A  similar  result  frequently  attends  the  use  or  the  too  free  use  of 
tobacco.  Alcohol  taken  in  the  evening  or  before  going  to  bed  usually 
predisposes  to  sleep,  but  in  many  indi\dduals  this  sleep  is  very  short 
and  unsatisfactory ;  the  patient  awakens  in  a  few  hours  or  in  the  early 
morning  hours  and  is  unable  to  fall  asleep  again. 

Treatment. — Every  effort  should  be  made  to  discover  the  cause 
of  the  insomnia.  To  this  end  a  thorough  internal  medical  study 
should  be  made  of  the  case.    Not  infrequently  cardiovascular,  renal, 
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or  other  visceral  disease  is  discovered.  More  frequently  some  diathetic 
disturbance,  gout  or  rheumatism,  proves  to  be  the  cause,  and  under 
such  circumstances  the  insomnia  often  yields  promptly  to  appropriate 
treatment.  The  treatment  of  insomnia  due  to  neurasthenia  or  to 
hysteria  is,  of  course,  the  treatment  of  the  underlying  disease.  In 
cases  in  which  no  explanation  of  the  condition  is  afforded  by  exami- 
nation of  the  patient,  in  which  visceral  or  diathetic  disease  is  not  present, 
and  in  which  the  characteristic  features  of  neurasthenia  or  hysteria 
are  equally  absent,  it  is,  notwithstanding,  a  good  plan  to  institute 
partial  rest  methods.  (See  p.  865.)  Their  special  benefit  lies  in  the  fact 
that  they  necessitate  a  strictly  physiologic  plan  of  living  and  enforce 
regularity  of  habits.  Frequently  it  is  wise  to  modify  the  partial  rest 
plan  by  instructing  the  patient  to  rise  early,  take  a  light  breakfast, 
and  exercise  moderate^  in  the  open  air.  A  short  period  of  rest  by 
lying  down  without  sleep  may  be  permitted  after  the  midday  meal. 
Gentle  exercise  by  walking  may  again  be  taken  in  the  afternoon. 
No  mental  work  should  be  permitted  in  the  evening.  A  relatively 
early  hour  should  be  prescribed  for  retiring,  and,  before  preparing  for 
sleep,  it  is  often  of  value  to  give  massage ;  hot  milk  given  immediately 
after  the  massage  often  aids  the  coming  on  of  sleep.  Bathing,  espe- 
cially moderately  warm  bathing  just  before  going  to  bed,  frequently 
induces  sleep;  at  times  the  drip  sheet  may  be  employed  with  great 
advantage.  (See  p.  867.)  In  general  the  methods  already  described 
for  the  treatment  of  the  insomnia  of  neurasthenia  are  applicable  to 
other  forms  of  insomnia.  Drugs  must  often  be  resorted  to;  the  special 
method  of  their  employment  has  already  been  considered  in  the  sec- 
tion on  Neurasthenia.  Sufhce  it  here  to  say  that  while  they  should  be 
used  with  caution  they  should,  in  the  beginning,  be  used  in  sufficient 
dose  really  to  produce  sleep;  after  a  satisfactory  sleep  has  been  secured 
for  several  nights  in  succession,  the  drug  should  be  diminished  or  sub- 
stituted by  a  placebo.  Trional,  sulphonal,  and  veronal  are  among  the 
more  useful  drugs.  The  bromids,  chloral,  hyoscin,  scopolamin,  and 
paraldehyd  are  variously  employed.  Morphin  or  opium  is  rarely 
required.  If  it  is  necessary  to  employ  drugs  for  some  time,  they  should 
be  changed  at  intervals;  no  one  drug  should  be  given  for  any  length  } 

of  time  continuously.    The  importance  also  of  an  absolute  withdrawal  \ 

of  all  drugs  after  a  not  too  prolonged  interval  must  be  borne  in  mind.  i 

In  insomnia  in  which  there  is  a  gouty  element  it  is  wise  to  give  ^ 

a  sahcylate,  preferably  in  association  with  a  moderate  dose  of  bromid  ' 

at  intervals  during  the  day;  e.  g.,  ten  or  fifteen  grains  of  sodium  saHcy-  Jj 
late  with  twenty  grains  of  sodium  bromid  after  meals.  Such  a  com-  -ij 
bination,   associated  with   the  simple  physiologic  methods  already  j 

outHned,  often  has  a  most  happy  effect  and  renders  a  hypnotic  at  m 
bedtime  unnecessary.  Sometimes,  in  sim.ple  insomnia,  bromid  given  in  " 
this  way  without  the  sahcylate  is  equally  successful.  At  times  it  is 
wise  to  omit  the  dose  after  breakfast,  giving  it  after  the  midday  and 
evening  meals  and  at  bedtime.  In  hysteria  and,  indeed,  in  insomnia 
from  other  causes  suggestion  in  the  way  of  a  placebo  often  acts  power- 
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fully.  Time  and  again  a  patient,  if  the  suggestion  has  been  made 
properly  or  sufi&ciently  forcibly,  will  promptly  go  to  sleep  on  a  five- 
or  ten-grain  capsule  of  starch  or  a  small  powder  of  boric  acid  or  creta 
prajparata.  Drugs,  it  should  be  clearly  pointed  out,  should  as  much  as 
possible  be  avoided.  Especially  is  this  the  case  when  the  patient  is 
not  under  immediate  supervision,  as  is  the  case  with  office  patients 
whose  renewals  of  prescriptions  are  often  beyond  the  physician's 
control  and  who  are,  therefore,  in  danger  of  contracting  drug  habits. 

Somnolence  is  met  with  in  a  number  of  affections^  e.  g.,  in  hysteria, 
in  senescence,  in  mental  diseases  such  as  paresis,  organic  brain  dis- 
ease such  as  syphilis,  arteriosclerosis,  and  brain  tumor;  occasionally 
in  dementia  praecox,  infrequently  in  neurasthenia.  At  times  it  exists 
without  ascertainable  cause.  It  is  needless  to  say  its  treatment  is 
the  treatment  of  the  underlying  disease.  In  cases  in  which  the  somno- 
lence is  not  associated  with  any  known  cHnical  condition,  it  may  be 
the  result  of  some  toxemia.  Occasionally  caases  are  met  with  in  which 
the  sleep  comes  on  suddenly,  is  very  profound,  and  resembles  narco- 
lepsy. Such  cases,  in  addition  to  general  measures,  should  be  given 
the  benefit  of  a  course  of  thyroid  extract,  preferably  small  doses  at 
first  and  more  decided  doses  later  on.  The  administrations  of  tea  or 
coft'ee  have  but  Httle  effect  on  this  strange  condition.  The  sudden 
loss  of  consciousness  that  may  constitute  the  only  evidence  of  an 
epilepsy  is,  of  course,  a  very  different  condition  from  that  here  con- 
sidered. It  is  seen  every  now  and  then  in  epilepsy  accompan\dng 
tumor  of  the  frontal  lobe;  the  term  "narcolepsy"  had  best  be  restricted 
to  epileptiform  sleep  conditions. 

Dreams  rarely  require  attention.  However,  their  character  is 
often  significant.  It  is  a  well-estabHshed  fact  that  in  neurasthenic 
and  exhausted  states  generally  they  are  apt  to  be  painful  and  dis- 
agreeable— at  times  horrible  and  terrifjang.  Often  distressing  dreams 
are  directly  referable  to  the  condition  of  the  digestive  tract,  the  bladder, 
or  the  rectum.  At  other  times  they  are  distinctly  sexual  in  character; 
in  such  case  they  may  be  associated  with  an  orgasm  or  with  an  in- 
complete or  suppressed  orgasm.  No  general  rule  can  be  laid  down  for 
the  control  of  dreams.  General  principles  alone  apply.  Neurasthenic 
states  must  be  combated,  correct  physiologic  li\dng  instituted,  and, 
above  all,  the  nature  of  the  symptom  should  be  carefully  explained  to 
the  patient.  Cases  in  which  the  dreams  are  associated  with  spon- 
taneous or  suppressed  sexual  manifestations  are  much  benefited  by  the 
administration  of  hyoscin  or  scopolamin  at  bedtime. 

In  nightmare  we  have  an  exaggeration  of  the  state  met  with  in 
the  ordinary  distressing  dream.  The  dream  is  frightful;  there  are 
sensations  of  great  physical  and  mental  distress,  a  sense  of  oppression, 
fright,  inability  to  move.  The  patient  usually  awakens  groaning. 
It  occurs  more  frequently  among  young  women.  Often  the  latter  are 
anemic  or  chlorotic  or  present  other  evidences  of  ill  health.  The 
causes  to  be  sought  for  are  similar  to  those  producing  other  distress- 
ing dreams;  that  sexual  factors  play  here  a  special  role,  as  has  been 
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recently  claimed  by  Freud  and  his  disciples,  is  not  confirmed  by  the 
experience  of  the  writer. 

Pavor  noctiirnus,  or  night  terrors,  is  a  sleep  disturbance  occurring 
in  young  children.  Usually,  shortly  after  going  to  sleep,  the  child 
starts  up  in  bed  screaming,  is  terrified,  trembling  and  crying  with  fear. 
The  attack,  which  in  some  respects  resembles  nightmare,  differs  from 
the  latter  in  the  fact  that  it  subsides  more  slowly.  The  child  usually 
persists  in  screaming  for  a  time,  and  only  gradually  becomes  conscious 
and  begins  to  realize  where  it  is  and  to  recognize  those  about  it.  Again, 
general  causes  are  to  be  sought  for.  Digestive  disturbances,  dentition, 
worms,  and,  beyond  doubt  also,  excessive  fatigue  and  undue  excitement 
during  the  day  are  at  fault.  General  principles  again  must  be  apphed 
in  the  treatment.  Night  terrors,  distressing  as  they  are  to  the  mother, 
are  really  not  of  much  importance.  The  claim  sometimes  made  that 
they  are  related  to  or  are  the  forerunners  of  epilepsy  is,  in  the  experi- 
ence of  the  writer,  without  foundation. 

Sleep  drunkenness  is  a  condition  infrequently  met  with,  but  which 
occurs  in  adults  and  appears  to  be  a  counterpart  of  the  night  terrors 
of  the  child.  Like  the  child,  the  patient  starts  up  in  his  sleep  in  a  sud- 
den dehrious  excitement  and  terror.  It  is  really  an  active  dehrium  of 
short  duration.  Its  cause  is  vague  and  must  be  sought  in  digestive 
disturbances  or  other  local  or  general  condition. 

Somnambulism  is  a  sleep  disturbance  occurring  most  frequently 
in  children  and  young  persons,  in  which  the  patient,  while  asleep,  leaves 
his  bed,  walks  about,  and  performs  various  acts,  sometimes  quite 
complex,  and  of  which  he  may  have  no  recollection  afterward.  It 
would  appear  that  somnambulism  is  a  dream  partly  acted,  i.  e.,  a 
dream  with  motor  expression.  In  the  greater  number  of  cases  som- 
nambulism has  no  profound  significance,  and  the  writer  does  not  share 
the  view  that  the  phenomena  presented  are  hysterical  or  epileptic  in 
nature.  However,  when  the  condition  is  marked  and  persists  through 
adult  hfe,  it  probably  has  a  neuropathic  basis.  Sometimes  the  patient 
and  the  patient's  relatives  are  clearly  neurotic.  Not  infrequently 
somnambuhsm  occurs  in  a  number  of  members  in  the  same  family. 
During  the  attack  the  patient  is  quite  asleep,  is  usually  awakened  with 
difficulty,  and  may  resist  and  struggle.  Occasionally  he  meets  with  a 
serious  accident,  such  as  a  fall  from  a  window. 

Ordinary  hygienic  and  physiologic  methods  should  be  advised  in 
cases  presenting  somnambulism;  also  absence  of  strain  or  excitement 
during  the  day,  light  and  readily  digested  food  for  supper,  and  occa- 
sionally, if  the  sleep-walking  occur  frequently,  a  sedative  such  as 
bromid.     It  may  be  wise  also  to  have  a  relative  sleep  with  the  patient. 


SEASICKNESS 

Seasickness  is  an  affection  characterized  by  a  group  of  vague, 
depressing,  subjective,  and  physical  symptoms  which  find  their  cul- 
mination in  nausea  and  vomiting.  Carsic^ness  and  the  conditions 
sometimes  induced  by  being  in  a  swing  or  riding  in  a  carrousel  are 
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allied  states.  Much  has  been  written  and  many  theories  formulated 
as  to  the  nature  of  seasickness,  but  without  pausing  to  consider  these, 
we  may  regard  certain  facts  as  estabhshed.  First,  the  condition  is  a 
real  one.  While  psychic  factors  are  present  in  many  cases,  the  mere 
fact  that  animals  other  than  man,  e.  g.,  horses,  dogs,  cattle,  sheep,  and 
even  birds,  are  affected,  proves  that  the  condition  must  have  a  phy- 
sical basis.  Secondly,  adults  are  much  more  Hable  to  seasickness  than 
children;  very  young  children  scarcely  if  ever  suffer.  Again,  a  kind 
of  immunization  occurs  in  persons  who  are  on  board  ship  a  great 
deal.  There  are  persons,  however,  who  never  become  accustomed  to 
the  sea  and  are  ill  every  time  they  cross  the  ocean.  The  susceptibiKty, 
too,  of  the  same  individual  varies  at  different  times.  Many  persons 
remain  unaffected  as  long  as  there  is  a  quiet  sea,  but  succumb  as  soon 
as  the  weather  becomes  rough.  In  transatlantic  travel  it  is  a  common 
experience  that  with  the  onset  of  a  storm  there  is  an  immediate  in- 
crease in  the  number  of  passengers  ill. 

The  attack  may  supervene  gradually  or  it  may  have  a  rapid  onset; 
the  former  is  more  commonly  observed  under  the  conditions  of  modern 
ocean  travel;  the  latter,  when  the  patient  is  suddenly  exposed  to 
violent  motions,  as  in  a  small  boat  or  by  the  sudden  coming  on  of  a 
storm.  When  it  supervenes  gradually,  the  patient  first  becomes  con- 
scious of  a  vague  and  ill-defined  distress.  He  becomes  quiet,  ceases 
to  talk,  loses  interest  in  conversation,  cannot  force  himself  to  read. 
Some  cases  curiously  manifest  an  abnormal  desire  for  food,  but  more 
frequently  there  is  loss  of  appetite,  which  soon  amounts  to  disgust  for 
food.  At  times  there  is  headache,  which  is  frontal,  less  frequently 
over  the  temples,  vertex,  or  occiput.  At  other  times  there  is  merely 
heaviness  or  a  vague  distress  made  worse  by  motion.  Nausea  also 
makes  its  appearance;  this  commonly,  though  not  always,  eventuates 
in  vomiting.  Quite  frequently  dizziness  is  present.  The  latter, 
however,  is  rarely  so  pronounced  as  to  be  objective;  true  vertigo  is 
rarely,  if  ever,  observed.  As  a  rule,  the  nausea  is  persistent  and  the 
vomiting,  if  established,  may  be  quite  obstinate.  The  bowels  may  be 
constipated;  sometimes  they  are  freely  moved  or  there  may  be  a 
profuse  diarrhea.  That  this  condition  is  accompanied  by  the  signs 
of  marked  physical  and  mental  depression  goes  without  saying.  The 
hands  and  feet  may  be  cold ;  the  surface  of  the  body  may  be  moist  and 
the  pulse  small,  soft,  and  compressible.  In  mild  cases  the  patient  may 
be  relieved  by  the  first  vomiting;  in  other  cases  improvement  takes 
place  after  the  first  few  days  at  sea  have  been  passed;  in  others  again 
the  symptoms  may  persist  until  land  is  reached. 

The  condition  is  doubtless  due  to  the  unusual  and  unaccustomed 
motion  experienced  by  the  patient,  and  it  is  a  profitless  discussion  to 
attempt  the  solution  of  the  problem  as  to  the  special  way  in  which  the 
mechanism  of  equiHbrium  or  the  subjective  sense  of  equilibrium  is  dis- 
turbed. It  is  probable  that  not  only  the  impressions  received  through 
the  semicircular  canals,  but  that  other  afferent  impulses  as  well,— such, 
for  instance,  as  are  received  f  rom^  the  muscles,  the  bones  and  joints,  the 
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eyes,  indeed,  all  the  impressions,  the  sum  total  of  which  gives  rise  to 
our  normal  subconscious  sense  of  security  and  equilibrium, — are  dis- 
turbed. Other  causes  than  these  are,  of  course,  also  at  work,  though  they 
are  of  subsidiary  importance.  Among  these  are  psychic  factors,  such 
as  the  suggestion  received  by  seeing  others  who  are  ill,  or,  in  persons  of 
neuropathic  or  hysterical  makeup,  merely  talking  of  the  possibiHty 
of  seasickness  supervening  may  suffice  to  determine  the  attack.  The 
confmed  atmosphere  of  the  stateroom,  the  ship  odors,  the  odor  of 
food,  may  act  as  contributing  causes.  Finally,  it  is  well  known  that 
persons  in  good  physical  condition  are  less  liable  to  attacks  than  those 
who  are  nervous  and  worn  out  or  who,  before  going  aboard,  have  com- 
mitted excesses  in  eating  or  drinking,  especially  the  latter. 

Prevention  and  Treatment. — It  is  a  good  plan  to  select  a  stateroom 
which  is  outside  and  as  nearly  amidship  as  possible.  It  is  wise  also 
to  avoid  undue  fatigue  just  before  sailing,  to  secure  a  good  night's 
sleep,  and  to  take  a  wholesome,  satisfying  meal  before  going  on  board. 
As  regards  the  details  to  follow  when  once  on  board,  opinions  differ. 
Some  persons  immediately  retreat  to  their  cabins,  have  their  meals 
served  in  their  berths,  and  endeavor  to  keep  as  quiet  as  possible.  If 
seasickness  supervenes,  they  remain  in  their  cabins  until  the  attack 
has  subsided ;  sometimes  they  remain  thus  secluded  for  a  few  days  or 
perhaps  for  the  entire  voyage.  Very  susceptible  persons  believe  that 
this  is  the  best  plan  for  them.  However,  it  would  seem  that  for  persons 
of  only  average  susceptibihty,  it  is  wiser  to  remain  on  deck  as  much  as 
possible.  Indeed,  the  very  sHght  exertion  required  in  getting  about 
seems  in  many  persons  rapidly  to  reestablish  the  coordination — the 
sense  of  equihbrium — disturbed  by  the  unaccustomed  surroundings. 
Again,  it  is  often  found  wise  to  have  the  food  served  on  deck  if  moving 
about  threatens  to  induce  sickness.  The  advantage  of  remaining 
in  the  stimulating  open  air  is  very  great,  and  the  patient  is  also  much 
freer  from  the  unconscious  autosuggestion  of  illness  than  when  he 
remains  in  his  cabin. 

Inasmuch  as  the  bowels  usually  become  constipated  on  board  ship, 
it  is  im_portant  to  take  a  mild  laxative,  such  as  Hunyadi  or  some  other 
saline.  It  is  wise  also  to  remain  resting  in  the  steamer  chair  for  some 
time  after  each  meal.  Between  meals  it  is  a  good  plan  to  secure  a 
little  gentle  exercise  at  intervals  by  walking  about  the  deck. 

Numerous  special  expedients,  some  of  them  very  curious,  have 
been  devised  to  prevent  seasickness,  all  of  them  without  avail.  Among 
these  may  be  mentioned  swinging  staterooms,  swinging  berths,  and 
specially  constructed  chairs.  Under  the  impression  that  seasickness 
is  due  to  a  form  of  ocular  vertigo,  patients  have  been  advised  to  lie 
in  their  steamer  chairs  with  their  eyes  closed,  to  wear  smoked  glasses, 
or  to  fix  their  eyes,  if  possible,  upon  some  distant  object.  Under  the 
impression  that  the  affection  is  due  to  a  disturbance  of  the  semicir- 
cular canals,  it  has  been  suggested  to  drop  cocain  solution  into  the 
ear.  In  the  behef  that  it  is  due  to  a  mechanical  disturbance  or  per- 
turbation of  the  stomach,  persons  have  been  advised  to  wear  abdoni- 
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inal  compresses  and  bandages;  cold  compresses  to  the  stomach  and 
ice-bags  to  the  spine  have  also  been  used.  Even  special  respiratory  pro- 
cedures, such  as  taking  a  deep  breath  at  intervals  and  holding  it  as 
long  as  possible  wdth  a  view  to  fixing  the  diaphragm,  have  been  rec- 
ommended. The  mere  multipKcity  of  these  measures  is  a  sufficient 
proof  of  their  uselessness.  Special  diets  also  prove  equally  worthless. 
If  nausea  has  been  estabhshed,  it  is  wise,  of  course,  to  restrict  the 
patient  to  liquid  diet  in  small  amounts.  Here  individual  judgment  and 
individual  pecuHarities  are  the  best  guide;  thin  soups,  broths,  tea, 
less  frequently  coffee,  are  useful;  salt  wafers  may  be  nibbled.  If  the 
attack  is  in  its  early  stage,  soHd  food  is  sometimes  persisted  in  with 
advantage;  a  feehng  of  satiety  and  physical  comfort  replaces  the 
nausea.  The  latter,  we  must  not  forget,  is  often  prolonged  by  insuffi- 
cient food.  Various  drinks  may,  of  com-se,  be  tried,  but  in  the  writer's 
experience  they  are  of  doubtful  utihty — ^in  quantity  they  always  do 
harm.  Among  them  may  be  mentioned  champagne,  the  carbonated 
waters  alone  or  fortified  by  brandy,  seltzer  and  Rhine  wine,  ginger 
ale,  the  various  cordials,  creme  de  menthe,  small  quantities  of  ice 
water,  or,  best  of  all,  sm^all  pieces  of  ice  held  in  the  mouth. 

A  great  many  drugs  have  been  used  and  recommended  both  as 
prophylactics  and  as  curative  agents.  Among  them  may  be  mentioned 
the  bromids,  chloral,  morphin,  cannabis  indica,  antipyrin,  phenacetin, 
chloralamid,  chlorodyne,  paraldehyd,  sulphonal,  and  trional.  In 
reality  they  do  httle  good.  Phenacetin  is  sometimes  useful,  if  the 
patient  can  retain  it,  in  relieving  the  headache.  Other  remedies  may 
perhaps  be  used  if  specially  indicated. 

Strychnin  and  atropin  in  minute  doses  seem  at  times  to  do  good. 
These  drugs  have  the  advantage  of  being  capable  of  hypodermatic 
administration.  They  are,  of  course,  not  indicated  unless  there  is 
marked  physical  weakness  and  depression.  The  strychnin  may  be 
given  in  doses  of  :^  grain  every  four  hours.  It  may  be  combined 
with  a  small  dose  of  atropin,  say  3^  or  yio  grain.  The  atropin,  of 
course,  diminishes  the  sweating  and  also  appears  to  lessen  the  epigas- 
tric depression  and  nausea. 

All  things  considered,  the  simple  physiologic  methods  previously 
outhned  prove,  in  ordinary  cases,  to  be  sufficient  to  make  the  patient 
reasonably  comfortable  until  the  attack  subsides,  and,  on  the  whole, 
drugs  and  special  methods  may  in  most  cases  be  safely  dispensed 
with. 


VASOMOTOR  AND  TROPHIC  DISEASES 
By  H.  C.  Moffitt,  M.D. 

As  the  name  implies,  this  group  of  affections  is  characterized  chiefly  i 

by  vasomotor  and  trophic  disturbances,  although  sensory  and  secretory  j 

phenomena  are  not  infrequently  associated.     Our  knowledge  of  vase-  ! 

motor  centers  and  paths  is  yet  meager.  From  results  of  clinical  ob- 
servation and  experiment  a  cortical  center  lies  in  the  neighborhood  of 
the  motor  area.     Fibers  from  this  run  probably  in  close  association  j 

with  the  sensory  paths  through  the  internal  capsule,  and  may  be  ! 

interrupted  in  a  station  in  the  basal  ganglia  before  reaching  the  chief 
center  in  the  medulla.  The  classic  experiments  of  Claude  Bernard 
have  frequently  been  confirmed,  but  the  exact  situation  of  the  center 
is  still  undetermined;  Ludwig  and  Dittmar  localize  it  in  an  area  3  mm. 
above  the  calamus  scriptorius  and  4  mm.  long,  and  maintain  that  each 
half  of  the  body  has  its  separate  center. 

From  the  medulla  fibers  run  in  the  anterolateral  tracts  to  cells  in  : ' 

the  posterior  lateral  part  of  the  anterior  horn,  the  lateral  horn  and  the 
intermediate  gray  substance  between  the  anterior  and  posterior  horns. 
From  this  center  the  course  is  through  the  anterior  roots  and  rami 
communicantes  to  the  sympathetic.  Some  few  fibers  may  reach  the 
peripheral  nerves  directly  without  traversing  the  sympathetic,  and 
vasodilator  impulses  may  leave  the  cord  with  the  posterior  roots 
(Kohnstamm,  Bayhss,  Gartner,  Strieker,  Kolliker). 

Of  late,  knowledge  of  the  sympathetic  has  been  considerably  broad- 
ened by  investigations  of  Laignel  and  Lavastine,  Onuf  and  Collins, 
Langley  and  Anderson,  Lewaschew,  and  others,  as  well  as  by  the  results 
of  operations  on  the  sympathetic,  chiefly  by  the  French  school  of 
surgeons — Chipault.  Jonnesco,  Jaboulay.  The  sympathetic  gangha 
may  be  regarded  as  autonomous  centers  (Langley),  and  still  other 
vasomotor  centers  are  probably  represented  by  groups  of  cells  in  the 
vessel- walls. 

This  superposition  of  vasomotor  centers  and  the  relative  indepen- 
dent action  of  each  center  have  most  important  physiologic  and  patho-  j 
logic  bearing.  Disturbances  may  arise  from  affections  of  almost  any 
part  of  the  nervous  system,  but  are  most  marked  in  those  of  the  central 
gray  matter  ol  the  cord,  of  the  sympathetic,  and  of  peripheral  nerves. 
One  center  may  replace  another,  and  it  is  probable  the  subordinate 
centers — as  in  the  sympathetic  ganglia — may  subserve  reflex  action; 
Edinger  thinks  that  even  the  local  vascular  centers  may  serve  as  reflex 
stations.  There  are  both  vasoconstrictor  and  vasodilator  fibers;  the 
latter  are  best  known  in  the  chorda  tympani,  the  sciatics,  the  nervi 
erigentes.     Jonnesco  has  shown  that  the  vasodilators  react  to  shghter 

950 

\  •  I 

\ 


VASOMOTOR  AND   TROPHIC   DISEASES  95 1 

irritations  than  the  constrictors.  Constricting  fibers  go  to  veins  as 
well  as  arteries,  and  Kahn  and  Steinach  have  lately  confirmed  the 
observ^ations  of  Rouget  and  Mayer  that  the  capillaries  possess  true 
contractile  power  by  means  of  branching  cells  within  their  walls, 
which  on  stimulation  may  lead  to  complete  obliteration  of  the  lumen. 
Stimulation  of  the  peripheral  stump  of  the  cervical  sympathetic  caused 
the  same  contraction  as  a  local  irritation;  contraction  lasted  one  to 
three  seconds  and  subsequent  dilatation  for  a  longer  period.  Landois 
demonstrated  that  there  is  a  constant  medium  tonicity  of  vasomotors. 
Lewaschew  has  shown  that  vasomotor  influences  are  most  marked  in 
peripheral  parts  because  there  the  muscular  coat  of  the  blood-vessels  is 
proportionately  greatest.  Oppenheim  points  out  that  the  extremities 
are  also  most  exposed  to  the  thermic  irritations  which  particularly 
affect  the  vasomotor  system. 

There  is  abundant  chnical  and  experimental  evidence  to  show  that 
the  nervous  system  exercises  great  influence  over  the  nutrition  of  the 
varied  tissues,  but  its  mode  of  action  is  not  yet  clear.  Samuel  wrote  in 
i860:  "Der  Grund  der  Ernahrung  hegt  in  den  Zellen,  das  Mass  in 
dem  vom  Nervensystem  ausgehenden  trophischen  Einflusse."  He 
divided  trophic  changes  into  atrophy,  h>pertrophy,  dystrophy,  and 
thought  there  were  separate  trophic  centers  and  nerves.  Some  opin- 
ions refer  the  trophic  phenomena  purely  to  vasomotor  influences; 
other  \dews  favor  specific  trophic  nerv^es  in  the  sympathetic.  From 
operations  on  the  Gasserian  gangHon,  it  has  been  shown  conclusively 
that  sensory  loss  alone  does  not  necessarily  lead  to  trophic  disturbance 
(Kraus,  Gushing).  The  influence  of  disordered  rather  than  diminished 
innerv^ation.  first  suggested  by  Charcot  and  Mitchell,  has  been  em- 
phasized by  clinical  observations  of  the  last  years.  Weir  Mitchell 
thinks  irritation  of  sensory  nerves  may  be  transmitted  centrifugally, 
and  may  affect  the  periphery.  Marinesco  and  Goldscheider  have 
shown  the  influence  of  sensory  irritations  from  the  periphery  and  of 
impulses  from  the  cortical  centers  in  preservation  of  the  full  integrity 
of  the  spinal  trophic  center  of  the  muscles.  Raymond  and  Hoffa 
have  demonstrated  that  reflex  muscle  atrophy  in  joint  affections  may 
be  inhibited  if  the  posterior  roots  be  divided,  and  sensory  irritations  be 
prevented  from  acting  on  the  anterior  horn  cells.  Nothnagel  laid 
stress  on  the  regulation  of  nutrition  by  the  vasomotor  nerves,  and 
Oppenheim  called  attention  to  the  effect  on  these  of  sensory  stimuh. 

Lewaschew  showed  that  irritation  of  the  sciatic  may  lead  to  changes 
in  arteries  and  veins  of  the  extremity.  Lapinsky  got  vascular  changes 
following  section  of  vasomotor  nerves,  and  showed  similar  changes  as 
result  of  neuritis.  Oppenheim  would  demand  more  than  mere  anes- 
thesia and  vasomotor  influences  to  explain  the  trophic  phenomena. 
He  writes:  "Ich  nehme  in  teilweiser  Anlehnung  an  Charcot,  Vulpian, 
W.Mitchell  an  dassdie  Funktion  der  Spinalganglion  eine  pathologische 
Anstimmung,  eine  krankhafte  Steigerung  erfahren  kann:  dass  diese 
nur  dann  normal  funktionieren,  wenn  sie  die  ihnen  von  der  Peripherie 
zufliessenden    Erregungen  ungestort  nach    dem    Zentrum  fortleiten 
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konnen.  Erkrankimgen  des  Riickenmarks,  welche  die  Fortleitimg 
der  sensiblen  Reize — Lhre  Ableitung  auf  den  zweiten  Fortsatz  der 
Spinalganglionzelle — verhindem,  bedingen  eine  Anhaufung  von  Reizen 
in  den  Zellen  der  Spinalganglion,  welche  seine  trophische  Funktion 
krankhaft  umstimmen,  sodass  es  zu  einer  pathologischen  Steigerung 
der  Ernahrungsvorgange  in  der  Peripherie  kommt. 

"Ebenso  konnen  die  Affektionen  der  peripherischen  Ner\'en, 
welche  nicht  mit  einer  vollkommenen  Leitungsunterbrechung  einher- 
gehen,  Reizzustande  bedingen,  die  sich  auf  das  trophische  Zentrum 
fortpflanzen  und  seine  Funktion  dahin  umstimmen,  dass  es  zu  Ernah- 
rungsstorungen  in  dem  entsprechenden  Nervengebiet  kommt." 

The  above  paragraphs  indicate  that  not  infrequently  vasomotor 
and  trophic  diseases  may  be  associated  with  organic  lesions  of  the 
brain  cord,  sympathetic  system,  or  peripheral  nerves.  It  is  important 
therapeutically  to  emphasize  their  relations  with  affections  like  hys- 
teria and  neurasthenia,  in  which  disturbances  of  the  sympathetic 
system  are  so  common.  Personal  idiosyncrasy  plays  an  important 
role  in  vasomotor  instabihty,  and  the  tendency  is  not  uncommonly 
inherited;  certain  infections,  as  influenza;  poisons,  like  alcohol  or 
lead;  disturbed  internal  secretions,  as  of  the  thyroid;  constitutional 
afi'ections,  Mke  gout;  disorders  in  the  sexual  sphere,  masturbation, 
castration,  the  cKmacteric,  may  play  a  similar  part. 

The  vasomotor  symptoms  are  either  regional  h}^eremia  and  edema 
or  local  syncope  or  asphyxia.  Trophic  disturbances  are  expressed  by 
gangrene,  by  pigmentation  or  induration  of  the  skin,  by  abnormal  over- 
growth of  a  part,  or  by  atrophy. 

RAYNAUD'S  DISEASE 

In  1862  the  French  physician,  Maurice  Ra\Tiaud,  first  wrote  of  the 
symptom-complex  for  which  Laveran  later  proposed  the  name  "Ray- 
naud's disease";  his  further  pubhcations  appeared  in  1872  and  1874. 
In  its  typical  form  the  affection  is  characterized  by  paroxysmal  vaso- 
motor disturbances,  most  often  s\Tnmetric,  and  affecting  the  hands, 
feet,  or  more  rarely  the  nose,  ears,  cheeks,  Kps,  mammae,  and  buttocks. 
The  onset  may  be  sudden,  but  is  usually  gradual  and  ushered  in  by 
paresthesia  and  more  or  less  pain.  The  first  stage  is  most  often  one  of 
local  anemia  or  syncope,  during  which  the  affected  parts  become  | 
blanched,  cold,  and  are  the  seat  of  considerable  or  intense  pain.  Then 
follows  a  gradual  discoloration  of  the  parts  through  var^dng  shades  of 
purple  and  blue  to  almost  inky  black — the  period  of  local  asphxoda  or 
"regional  cyanosis."  Pain  is  more  severe,  and  may  become  unbear- 
able— the  affected  area  feels  deadly  cold;  sensation  may  be  dulled, 
absent,  or  there  may  be  hyperalgesia.  Discoloration  after  a  few 
minutes  may  gradually  give  way  to  return  of  normal  color,  the  part 
first  affected  being,  as  a  rule,  first  restored,  the  cyanosis  changing  to 
purple,  pink,  and  being  followed  often  by  h^'peremic  redness;  or 
resolution  may  be  delayed  and  the  third  stage  or  local  gangrene  may 
follow  the  vasomotor  symptoms.     Small  bhsters  appear  on  the  ends  of 
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the  fingers,  the  under  surface  of  the  toes,  and  either  break,  leaving 
slowly  healing  ulcers,  or  dry  up,  with  formation  of  hard,  brownish- 
black  crusts  which  later  separate  with  shght  losses  of  substance. 

The  vasomotor  symptoms  may  be  most  varied,  and  not  follow  in  the 
usual  sequence.  There  may  be  local  syncope  alone  (dead  fingers),  or 
local  syncope  followed  by  local  hyperemia  and  not  asphyxia.  Or 
asphyxia  may  be  estabhshed  without  preceding  anemia;  according  to 
Monro,  it  is  the  most  constant  stage,  occurring  in  94  per  cent,  of  cases. 
Gangrene  may  be  absent  in  many  instances;  rarely  it  may  occur 
without  previous  vasomotor  symptoms:  it  may  be  a  feature  of  the 
first  attack  or  appear  only  after  long  continuance  of  the  affection.  The 
individual  paroxysm  may  last  a  few  minutes  or  even  hours  or  days. 
There  may  never  be  more  than  one  attack  (Weiss,  in  71  per  cent,  of 
cases)  or  the  paroxysms  may  be  repeated  with  remarkable  periodicity 
for  days  and  weeks,  or  irregularly  over  months  and  years.  With 
successive  appearance  of  gangrene  mutilation  may  finally  become 
extensive.  Pain  is  usually  a  marked  feature,  and  may  precede,  ac- 
company, or  follow  asphyxia;  it  is  irregularly  locahzed  in  the  parts 
affected,  and  does  not  follow  distribution  of  peripheral  nerve  or  nerve- 
roots;  rarely  it  may  be  absent.  Objective  sensory  changes  are  usually 
present,  and  are  more  marked  during  syncope  than  asphyxia.  Weiss 
noted  partial  dissociation  of  sensation,  and  thermoparesthesia  and 
loss  of  temperature  sense  have  been  noted.  Hyperidrosis  of  the  aft'ected 
parts  is  not  infrequent.  In  long-standing  cases  a  certain  amount  of 
vasomotor  atrophy  may  occur  (Cassirer,  Luzzatto).  Between  attacks 
the  patients  usually  suffer  Httle  inconvenience,  except  from  affections 
which  may  cause  or  accompany  the  disease. 

The  most  important  factor  in  etiology  is  the  indefinite  condition  to 
which  the  name  of  "neuropathic  constitution"  is  given;  the  varied 
causes  of  vasomotor  instability  cited  above  may  favor  the  develop- 
ment of  Raynaud's  disease.  The  disease  occurs  more  frequently  in 
women,  most  before  thirty,  and  is  common  in  children.  Nerve  shocks, 
exposure  to  cold  and  wet,  trauma  (Brasch,  Dehio,  Schaeffer),  infec- 
tions— as  typhoid,  influenza,  malaria — may  be  predisposing  causes. 
The  symptom-complex  may  be  an  associate  of  most  varied  conditions: 
of  functional  disorders — hysteria,  neurasthenia,  epilepsy — of  organic 
nervous  disease,  as  hemiplegia,  tabes,  syringomyelia,  multiple  sclerosis; 
of  malaria;  of  infections  like  syphihs,  influenza,  tuberculosis;  of 
nephritis,  diabetes,  arteriosclerosis,  lead-poisoning,  exophthalmic 
goiter. 

The  frequent  occurrence  of  hemoglobinuria  in  the  course  of  Ray- 
naud's disease  is  of  interest  from  the  standpoint  of  pathogenesis. 
Hutchinson  first  drew  attention  to  the  association  in  187 1,  and  Barlow 
emphasized  points  of  similarity  in  the  two  affections.  Osier  mentions 
a  case  of  the  disease  with  hemoglobinuria  and  epilepsy  in  which  ex- 
posure to  cold  would  precipitate  an  attack.  Hematuria  has  been  de- 
scribed by  Hutchinson,  Blaud,  and  Sohs-Cohen.  The  writer  has  seen 
a  man  of  forty  in  whom  plunging  the  hands  in  ice-water  would  be 
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followed  by  local  syncope  and  asphyxia  and  hemoglobinuria.  Very 
frequently  there  is  evidence  of  vasomotor  instability,  either  in  the  form 
of  some  definite  symptom-complex,  as  erythrom_elalgia,  scleroderma,  or 
acroparesthesia,  or  manifested  by  less  obvious  symptoms — flushing, 
urticaria  factitia,  angioneurotic  edema,  vertigo,  nausea,  tachycardia, 
faintness.     Such  symptoms  may  also  usher  in  an  attack. 

The  chief  pathologic  changes  found  at  autopsy  or  from  examination 
of  amputated  extremities  have  been  in  the  peripheral  nerves,  arteries, 
and  veins.  Cassirer,  Remak,  Monro,  and  others  are  of  the  opinion  that 
these  changes  are  secondary  and  not  the  cause  of  the  affection.  The 
syncope  and  asphyxia  depend  upon  vascular  spasm.  Barlow  has 
noted  varying  contraction  in  veins  during  the  stage  of  asphyxia. 
Raynaud  described  amblyopia  associated  with  spasm  of  the  retinal 
arteries,  and  his  observation  has  been  confirmed  by  Blaud,  Morgan, 
Stephenson,  Roques,  and  Calmette.  Transient  aphasia  or  cortical 
epilepsy  and  monoplegia  probably  depend  upon  regional  cortical 
ischemia.  The  radial  pulse  usually  does  not  change  during  an  attack, 
but  absence  of  the  pulse  has  been  noted  by  Grasset,  Bernhardt,  Calwell, 
and  others.  Gushing  found  no  change  of  blood-pressure  during  a 
paroxysm.  The  gangrene  is  not  the  result  of  the  vasomotor  disturb- 
ances alone,  but  represents  a  definite  trophic  lesion.  It  may  rarely 
be  extensive  and  involve  entire  phalanges,  fingers,  or  even  members; 
associated  arterial  changes  naturally  increase  the  gravity  of  the 
condition. 

The  weight  of  opinion  favors  Raynaud's  original  hypothesis  that 
the  disease  is  an  affection  of  vasomotor  -trophic  centers.  As  seen 
above,  it  may  be  an  independent  affection  or  a  symptom-complex 
associated  with  varied  conditions.  The  vasomotor  centers  may  be 
rendered  unstable  in  many  ways,  and  irritations  may  reach  centers  or 
paths  in  the  brain,  cord,  or  periphery,  and  so  lead  to  different  com- 
binations of  symptoms  and  different  types  of  the  disease. 

The  course  of  the  disease  is  almost  impossible  to  foretell.  Raynaud 
pointed  out  that  cases  with  gangrene  were  less  apt  to  have  repeated 
paroxysms.  In  the  majority  of  cases  there  is  but  one  attack.  At- 
tacks marked  by  local  syncope  and  asphyxia  alone  may  recur  through 
a  period  of  thirty  or  forty  years.  Raynaud  gave  the  average  duration 
of  cases  of  medium  severity  as  several  months.  During  an  attack  the 
most  intense  asphyxia  may  exist  without  gangrene  as  a  sequence. 
Attacks  in  children  are  often  severe.  The  prognosis  is,  on  the  whole, 
not  unfavorable.  With  frequent  paroxysms  pain  is  not  without  in- 
fluence on  the  general  nutrition,  but  death  is  hardly  ever  attributable 
to  the  disease. 

Prognosis  is  naturally  colored  greatly  by  associated  conditions; 
the  above  has  reference  to  independent  forms  of  the  affection.  Gom- 
binations  with  scleroderma  and  sclerodactylia  or  with  erythromelalgia 
may  occur. 

From  the  conception  of  the  disease  it  is  evident  that  treatment  will 
aim  chiefly  at  combating  the  causes  of  vasomotor  instability  and 
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increasing  the  resistant  power  of  the  individual.     Children  with  family 

history  of  hysteria,  epilepsy,  gout,  migraine,  or  vasomotor  neuroses 

must  be  encouraged  to  Live  outdoors,  be  kept  free  from  emotional 

influences,  and  be  watched  carefully  in  regard  to  abnormal  sexual 

habits.    Warm  salt  baths  followed  by  sponging  or  douches,  and  artificial 

Nauheim  baths,  act  as  tonics  to  the  vasomotor  system.     Massage, 

gymnastics,  and  outdoor  exercise  are  of  benefit.     Coffee,  tea,  alcohol, 

and  tobacco  should  be  used  only  moderately  or  not  at  all  by  patients 

with  Raynaud's  disease,  but  at  times  during  a  paroxysm  alcohol  may 

be  of  service.     The  diet  should  be  a  liberal  one,  containing  plenty  of 

fat.     Meat  need  not  be  greatly  restricted.     As  in  many  neurasthenics, 

it  is  wise,  if  possible,  to  have  milk  or  other  simple  food  taken  between 

the  regular  meals.     Barlow  has  emphasized  the  occurrence  of  attacks 

after  a  very  hearty  meal.     Constipation  seems  also  to  have  some  effect 

in  determining  paroxysms,  and  is  to  be  counteracted.     In  the  rare 

cases  in  which  malaria  or  syphilis  seems  to  be  a  causal  factor,  specific 

treatment  is  in  order.     Quinin  occasionally  has  seemed  of  value  in 

cases  not  malarial.     The  great  influence  of  thermic  irritations  on  the 

vasomotor  system  is  a  matter  of  every-day  observation,  and  patients 

with  Raynaud's  disease  may  precipitate  an  attack  by  exposure  to  cold. 

Sudden  changes  in  temperature  and  exposure  to  damp  cold  seem  of 

greatest  influence,  and  some  patients  do  well  in  cold  but  dry  climates. 

It  is  a  fact  frequently  to  be  noted  that  patients  from  San  Francisco 

(which  has  an  equable  but  damp  climate)  with  mild  degrees  of  local 

syncope  and  asphyxia  are  more  comfortable  during  the  dry  cold  of  an 

eastern  winter  than  at  home.     Warm  clothing  is  to  be  recommended, 

and  in  women  it  is  weU  to  insist  on  proper  covering  for  the  extremities. 

Frequently  a  Hnen  mesh  undersuit  with  a  fight  woolen  suit  over  it  is 

more  comfortable  than  heavy  woolen  underclothing;    in  two  cases  of 

Raynaud's  disease  in  men  linen  socks  with  Ught  woolen  socks  over  them 

seemed  of  definite  advantage.     Mittens  are  better  covering  than  gloves 

for  the  hands.     Pficque  has  advocated  protectmg  the  threatened  parts 

with  fatty  ointments. 

Raynaud  enthusiastically  believed  that  by  means  of  electricity  he 
could  influence  the  morbidly  irritated  centers  in  the  cord  and  lead  to 
vascular  relaxation  in  the  periphery.  Barlow  emphasizes  the  value 
of  continued  galvanism  and  friction  in  the  prevention  of  severe  attacks, 
and  is  an  advocate  for  electric  treatment  of  the  attack.  He  places 
the  affected  extremity  in  a  basin  of  warm  salt  water,  and  appHes  one 
pole  of  the  galvanic  current  above  the  affected  area,  placing  the  other 
in  the  water.  The  current  is  frequently  made  and  broken  and  is 
strong  enough  to  make  distinct  contractions.  Although  either  this  or 
the  faradic  water-bath  may  refieve  pain,  and  at  times  the  vasomotor 
symptoms,  electricity  often  fails  in  modifying  the  disease  in  any  way; 
the  length  of  time  during  which  treatment  must  be  continued  greatly 
limits  its  usefulness.  During  the  last  years  good  results  have  occa- 
sionally been  reported  from  the  use  of  high-frequency  currents.     The 
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use  of  strong  currents  and  the  faradic  brush  during  a  paroxysm  is  to  be 
discountenanced . 

Gushing  has  lately  advocated  the  systematic  use  of  compression  to 
counteract  excessive  vasomotor  action,  and  to  give  rise  to  reactive 
hyperemia  from  temporary  palsy  of  vasomotor  influences  below  the 
area  of  compression.  Courtenay  had  pre\dously  advocated  the  use  of 
a  tourniquet,  and  Cassirer  records  that  he  has  for  some  years  been 
using  with  benefit  compression  by  means  of  a  flannel  bandage  to  the 
point  of  distinct  venous  stasis.  Gushing  uses  the  convenient  arm-band 
of  a  blood-pressure  instrument,  and  shuts  off  the  arterial  circulation  for 
several  minutes.  The  extremity  flushes  after  releasing  the  pressure, 
and  pain  is  reHeved.  Osier  records  several  cases  markedly  benefited 
by  this  procedure.  Schwab  saw  immediate  relief  of  pain  and  disap- 
pearance of  gangrene  after  a  few  days  in  a  case  that  had  had  frequent 
attacks  over  a  period  of  six  months.  This  would  seem  by  far  the  most 
convenient  method  of  treatment  during  an  attack.  Parts  like  the  nose 
or  ear  could  be  treated  with  the  method  of  Bier  to  produce  local 
hyperemia.  All  irritating  applications  to  the  parts  must  be  avoided. 
Raynaud  recorded  the  bad  results  of  a  mustard  bath.  ^Moderate  dry 
heat  may  be  safely  used,  and  relief  may  be  had  by  wrapping  the  ex- 
tremities in  cotton  or  wool. 

Drug  treatment  is  most  unsatisfactory.  Iron,  arsenic,  and  quinin 
will  be  useful  tonics.  Bromids  may  be  of  indirect  value  in  some  in- 
stances. Nitrites  are  wdthout  influence.  Alcohol  may  be  of  service 
during  an  attack,  but  may  be  advantageously  replaced  by  hot  tea  or 
hot  water.  Sohs-Gohen  advocates  adrenalin,  but  it  is  a  drug  to  be 
used  at  all  times  with  caution. 

In  hysterical  cases  suggestion  may  be  of  value  (Tesdorf,  Gilles  de 
la  Tourette) .     Souques  reports  a  cure  through  use  of  methyl-blue  as  a 
means  of  suggestion  in  a  hysterical  man ;  a  similar  case  has  been  under      |: 
the  writer's  notice. 

Severe  pain  wiU  often  demand  morphin.  Hypodermic  injections 
should  not  be  given  in  the  affected  parts.  Monro  advocates  the  use 
of  opium  over  a  long  period  of  time  in  old  patients  with  frequent  and 
severe  attacks. 

Gangrene  will  usually  require  no  treatment  beyond  keeping  the 
parts  dry  and  clean;  should  it  be  extensive,  the  usual  rules  of  surgery 
must  be  followed. 


ERYTHROMELALGIA 

In  1872  Weir  Mitchell  described  an  affection  which,  in  his  own 
words,  is  "a  chronic  disease  in  which  a  part  or  parts  of  the  body — 
usually  one  or  more  extremities — suffer  with  pain,  flushing,  and  local 
fever,  made  far  worse  if  the  parts  hang  down."  The  affection  is  a 
rare  one,  somewhat  more  common  in  men,  and  may  occur  at  any  age. 
Baginsky  noted  it  in  a  boy  of  ten,  and  Woodunt  in  a  man  of  seventy- 
three.  The  influence  of  thermic  irritations  is  apparent  here,  as  in 
Raynaud's  disease.    Weir  Mitchefl's  first  patient  was  a  sailor.    Lannois 
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emphasized  particularly  the  effect  of  damp  cold.  An  engineer  de- 
scribed by  Mackenzie  was  constantly  exposed  to  heat  in  the  upper  half 
of  the  body,  while  his  feet  were  often  in  cold  water.  In  an  interesting 
communication  Gerrard  mentions  six  cases  occurring  in  Malay  laborers 
who  worked  standing  in  water  for  many  hours  daily;  the  soles  of  the 
feet  and  toes  were  chiefly  affected.  Stress  is  to  be  laid  also  on  over- 
exertion, particularly  of  a  group  of  muscles.  A  patient  of  Weir  Mit- 
chell had  been  using  a  geologic  hammer  constantly.  In  a  soldier 
described  by  Lannois  the  disease  appeared  after  excessive  marching. 
Sachs  and  Wiener  assert  that  it  is  not  infrequently  seen  in  tailors. 
Previous  infections,  except  perhaps  as  they  are  of  influence  in  favoring 
arteriosclerosis,  as  syphiHs,  play  no  role  in  etiology.  In  a  few  instances 
trauma  was  followed  after  a  short  interval  by  symptoms  of  erythro- 
melalgia  in  the  injured  part  (Mitchell,  Shaw). 

In  a  number  of  cases  there  is  association  with  organic  nervous  dis- 
Weir  ^Mitchell  describes  it  with  hemiplegia,  Edinger  with  tabes, 
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Pospelow  with  syringomyeHa,  Woodunt  with  probable  tabes.  Collier 
cites  sLx  cases  of  multiple  sclerosis,  two  of  tabes,  and  a  case  of  chronic 
myehtis  with  erythromelalgia.  The  writer  has  under  observation  for 
some  years  a  man  of  forty-five  in  whom  erythromelalgia  in  the  right 
foot  seemed  to  be  the  only  affection  over  a  period  of  three  years.  Later 
lightning  pains  in  both  extremities  were  noticed ;  gradually  the  Achilles 
and  knee-jerk  on  the  right  disappeared,  and  there  is  now  bilateral  loss 
of  knee-  and  Achilles  jerks  and  Argyll-Robertson  pupils.  Not  a  few 
cases  described  in  Hterature  as  erythromelalgia  more  properly  belong 
under  the  heading  of  endarteritis  obHterans  or  of  intermittent  claudi- 
cation; cases  with  gangrene  are  particularly  open  to  criticism. 
Schmidt  described  the  condition  in  a  woman  of  sixty,  cKnically  the 
counterpart  of  erythromelalgia  affecting  at  different  times  three  ex- 
tremities; there  was  a  splenic  tumor,  arteriosclerosis,  and  an  erythro- 
cyte count  of  10,000,000.  Parkes  Weber  recorded  a  count  of  9,000,000 
reds  in  a  woman  of  thirty-six  with  erythromelalgia  of  both  feet  over  a 
period  of  three  years. 

Pain  is  the  most  prominent  and  usually  the  first  symptom;  in  the 
fully  developed  disease  it  may  be  tormenting.  It  is  usuaHy  described 
as  aching,  boring,  or  burning;  it  is  not  infrequently  preceded  and  ac- 
companied by  paresthesia,  often  thermoparesthesia.  After  some  weeks 
or  months  of  pain  redness  appears;  in  a  few  instances  it  has  preceded 
pain.  The  part  affected  has  all  the  appearances  of  active  hyperemia — 
the  pain  and  redness  are  increased  by  hanging  down,  by  warmth  and 
exertion;  there  is  heat,  throbbing,  and  may  be  swelling;  sweating  may 
be  a  feature.  In  not  a  few  instances  the  affected  area  has  been  incised 
under  the  idea  that  there  was  deep-seated  inflammation. 

In  the  beginning,  particularly  in  young  people,  the  attacks  are 
intermittent,  and  come  only  on  the  exposure  to  heat,  after  overexertion, 
or  after  the  aft'ected  part  has  been  kept  hanging  do\vn.  Later  attacks 
last  from  hours  to  days  or  weeks.  In  chronic  cases  there  may  be 
transition  from  the  condition  of  active  to  one  of  passive  hyperemia; 
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the  areas  become  cyanosed,  cold,  and  often  thickened,  with  trophic 
affections  of  the  skin,  nails,  and  even  bones.  There  is  occasional 
transition  to  or  association  with  Raynaud's  disease  or  sclerodactylia. 
Gangrene  does  not  occur  except  in  cases  with  arterial  changes — in 
symptomatic  rather  than  pure  erythromelalgia.  During  the  painful 
period  there  is  usually  great  hypersensitiveness;  the  patient  anxiously 
avoids  all  pressure,  and  may  drag  himself  about  on  hands  and  knees 
rather  than  attempt  to  walk.  The  feet  are  affected  about  twice  as 
frequently  as  the  hands.  Pain  and  redness  first  appear,  as  a  rule,  in 
the  balls  of  the  toes  or  about  the  heel,  but.  as  time  goes  on,  other  parts 
of  the  extremity,  or  even  other  extremities,  are  involved.  The  areas 
affected  are  usually  not  symmetric;  unilateral  distribution  is  fre- 
quent. The  areas  are  most  oiten  irregular,  patchy,  but  may  follow 
definite  peripheral  nerve  distribution,  and  French  authors  have  de- 
scribed a  segmental  distribution.  Weir  Mitchell  holds  that  erythro- 
melalgia may  attack  any  part  of  the  body,  and  thinks  even  muscles  or 
intestine  may  be  affected.  Benda  described  patches  in  the  mastoid 
region  and  the  back  of  the  neck;  Seeligmiiller,  an  involvement  of  head, 
neck,  and  mucous  membrane  of  mouth,  throat,  and  gums.  Cases 
described  by  Schmidt  and  Parkes  Weber  are  closely  related  to  those  of 
chronic  cyanosis  with  polycythemia  and  enlarged  spleen.  The  pecuKar 
patchy  or  at  times  diffuse  red  swelling  of  extremities  called  "erythro- 
melia"  by  Pick  resembles  erythromelalgia  except  that  it  is  not  ac- 
companied by  pain. 

Pathologic  anatomy  has  not  thrown  much  Hght  on  the  true  nature 
of  the  affection.  Death  does  not  occur  directly  from  the  affection; 
a  patient  of  Mitchell  succumbed  during  a  second  operation  for  gangrene  ; 
that  followed  nerve  excision  and  stretching.  The  causes  of  death 
reported  have  been  chiefly  cerebral  hemorrhage,  general  paralysis, 
uremia.  In  a  man  seen  by  the  writer  in  1904  death  was  due  to  angina 
pectoris;  the  arteries  of  the  feet — the  parts  affected — had  pulsated 
plainly  throughout  the  affection.  f- 

The  most  constant  changes  have  been  noted  in  the  peripheral 
arteries,  particularly  in  their  terminal  branches.  Shaw,  from  the 
examination  of  amputated  parts  in  three  cases,  lays  particular  stress 
upon  thickening  of  the  walls  of  both  arteries  and  veins.  Mitchell  and 
Spiller  noted  a  reduced  number  of  nerve-fibers  and  increased  fibrous 
tissue  in  some  of  the  nerve-bundles  in  one  case.  The  reports  of  Sachs 
and  Wiener,  Lannois  and  Porot,  and  others  deal  rather  with  a  condition 
like  that  of  intermittent  claudication  and  arterial  gangrene  than  true 
erythromelalgia.  Auerbach,  in  a  most  complete  examination,  found 
nothing  but  moderate  changes  in  the  posterior  roots.  The  fact  that 
long-continued  vascular  dilatation  may  lead  to  thickening  of  the  intima 
(Thoma),  -and  that  neuritis  may  cause  terminal  arteriosclerosis  (Lap- 
insky,  Frankel),  must  be  borne  in  mind  in  utilizing  the  above  reports  to 
found  a  h}^othesis  as  to  the  nature  of  the  disease. 

The  evidences  of  active  hyperemia  seen  in  the  affected  part,  and 
symptoms  occasionally  noted,  such  as  headqche,  vertigo,  flushing  of 
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the  face,  painful  erections,  and  swelling  of  the  testicles,  suggest  a 
morbid  irritation  of  vasodilator  fibers.  The  not  infrequent  association 
with  spinal  affections  and  the  prominence  of  sensory  phenomena 
suggest  that  the  abnormal  irritation  may  take  place  in  the  vasomotor 
centers  in  the  cord.  In  other  cases  the  localization  to  areas  of  pe- 
ripheral nerve  distribution,  the  local  changes  found  in  vessels,  and  to  a 
lesser  extent  in  peripheral  nerves,  would  speak  for  an  irritation  of  vaso- 
motor, trophic,  and  sensory  paths  or  centers  by  morbid  influences 
coming  from  the  periphery  (Weir  Mitchell,  Cassirer). 

From  the  nature  of  the  affection  it  is  apparent  that  there  can  be  no 
question  of  any  specific  therapy.  The  prognosis  is  always  a  doubtful 
one.  In  many  cases  pain  fortunately  becomes  less  severe  as  months 
and  years  pass.  A  few  instances  of  complete  cessation  of  the  process 
have  been  recorded  (Morgan,  Sigerson,  Grenier  PersonaH).  Weir 
^litchell  writes  disheartedly  of  the  futiHty  of  all  ordinary  therapeutic 
measures.  Something  may  be  done  to  prevent  attacks  by  avoiding 
overexertion,  exposure  to  heat,  and  by  keeping  the  affected  part 
elevated.  A  man  seen  three  years  ago  with  RejTiolds  was  comfortable 
during  two  winters  in  the  Klondike.  The  chief  therapeutic  indication 
is  the  rehef  of  pain.  This  can  be  fulliled  in  part  by  rest  and  elevation 
of  the  part.  The  application  of  cold  is,  as  a  rule,  grateful — sponging 
with  cold  salt  solutions  or  with  cold  sea-water,  or  the  apphcation  of  cold 
lead  and  opium  solution.  A  lo  per  cent,  alcohohc  menthol  solution 
has  seemed  occasionally  of  advantage.  Bernhardt  and  Prentiss  warn 
against  the  excessive  use  of  cold — a  warning  which  is  emphasized  also 
by  the  influence  of  this  factor  in  etiology. 

Electricity  is  of  httle  value,  save  that  some  comfort  may  be  derived 
from  the  galvanic  tub-bath.  In  one  instance  of  symptomatic  ery- 
thromelalgia  associated  with  intermittent  claudication  cocainization 
of  the  external  popliteal  nerve  on  two  occasions  by  the  writer  gave  rehef 
for  a  period  of  some  weeks.  Alcohol  may  help  during  an  attack 
(Cassirer,  Mitchell);  one  of  Mitchell's  patients  became  a  drunkard 
from  its  continued  use  as  a  method  of  rehef.  Cannabis  indica,  phena- 
cetin,  or  antipyrin  will  occasionally  reheve  exacerbations  of  pain,  but 
most  rehance  will  have  to  be  placed  upon  opium.  Opium  may  even 
have  curative  influence;  IMorgan  cites  recovery  in  a  severe  case  after 
three  weeks'  use  of  morphin  and  atropin  hypodermically.  Levi  re- 
ported cure  of  a  hysterical  case  by  h^-pnotism;  Oppenheim  tried  sug- 
gestion in  a  patient  with  marked  hysteria  combined  with  erythrome- 
lalgia,  but  without  result. 

Realizing  the  futihty  of  drug  treatment,  and  with  the  idea  that  the 
process  might  have  origin  through  influence  on  vasomotor  and  sensory 
centers  by  morbid  peripheral  irritations,  Weir  Mitchell  counseled 
nerve  excision  and  stretching  in  one  of  his  cases.  Operation  by  Keen 
consisted  in  excision  of  2^  inches  of  the  musculocutaneous  and  two 
branches  of  the  internal  saphenous,  and  stretching  the  plantar  branches 
of  the  internal  saphenous.  Relief  was  immediate  and  permanent. 
In  a  second  case  gangrene  followed  operation.     Mitchell  advocates 
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now  the  stretching  of  all  nerves  to  the  affected  area,  and  excision  only 
if  rehef  does  not  follow  this  procedure.  Cassirer  also  favors  nerve- 
stretching  in  obstinate  cases.  Amputation  has  been  done  for  the  re- 
hef of  persistent  and  seemingly  hopeless  painful  states.  In  a  few 
instances  the  affection  has  made  its  appearance  in  other  parts,  so  that 
the  less  radical  measures  mentioned  above  should  first  be  attempted. 
Shaw  not  long  since  reported  three  cases  of  amputation  (two  of  the 
hand  and  one  of  the  foot) ,  with  complete  rehef  of  symptoms. 

ACROPARESTHESIA 

In  i8go  Schultze  suggested  the  name  acroparesthesia  for  a  group  of 
affections  characterized  chiefly  by  pecuHar  sensations,  and  even  pain, 
in  the  extremities.  Nothnagel  had  already  written  on  the  subject, 
emphasizing  particularly  the  frequent  occurrence  of  vasomotor  symp- 
toms with  the  sensory  phenomena.  Putnam  and  Dana  described  the 
condition  under  the  heading  of  "  the  paresthetic  neurosis."  Saundby, 
Shaw,  Omerod,  Collins,  Raymond,  Dejerine  and  Eggers,  Pick,  Bern- 
hardt, Frankel-Hochwart,  and  Cassirer  have  written  extensively  on  the 
subject.  The  affection  is  not  uncommon,  and  is  encountered  five  times 
more  frequently  in  women  than  in  men.  In  a  series  of  Frankel-Hoch- 
wart there  were  1 50  women  and  1 2  men.  Cassirer,  in  90  cases,  noted  its 
occurrence  10  times  in  men.  Out  of  100  cases  published  by  Colhns, 
31  were  men — many  of  them  tailors  and  Jews.  Many  cases  are  met 
with  in  washerwomen,  laundresses,  seamstresses,  and  tailors,  so  that 
overuse  of  the  hands  and  constant  irritation  by  cold  water  are  definite 
etiologic  factors.  The  affection  is  far  more  common  after  thirty  than 
before;  ColHns  gives  as  the  period  of  greatest  frequency  the  decermium 
between  forty  and  fifty.  The  influence  of  sexual  disturbances  is 
marked,  and  the  vasomotor  instabihty  during  the  menopause  seems  a 
distinct  favoring  cause.  Cassirer  made  the  interesting  observation 
that  in  four  or  five  instances  the  affection  developed  soon  after  ovari- 
otomy. Saundby  and  Shaw  lay  stress  upon  the  influence  of  gastro- 
intestinal disturbances,  particularly  constipation.  Alcohol,  tobacco, 
and  coffee  occasionally  have  been  accused. 

The  onset  is  usually  gradual,  but  may  be  sudden.  The  fingers  are 
most  commonly  affected,  and  complaint  is  made  of  numbness,  prickling, 
crawhng,  burning,  or  coldness,  clumsiness,  stiffness,  a  "wooden"  or 
"dead"  feehng.  There  may  be  occasional,  or  more  continuous,  de- 
cided pain.  As  a  rule,  the  sensations  come  and  go,  and  may  be  re- 
peated in  definite  paroxysms;  the  early  morning  hours  mark,  fre- 
quently, the  time  of  greatest  discomfort.  As  a  rule,  paresthesias  do 
not  extend  much  beyond  the  fingers.  All  four  extremities  may  be 
involved  or  only  the  hands,  or  but  one  hand  and  separate  fingers. 
Cassirer  emphasizes  the  irregular  distribution,  not  in  areas  of  peripheral 
nerve-supply.  Dejerine  and  Eggers,  Bick,  and  others  have,  however, 
described  instances  of  radicular  distribution  of  paresthesias  and  ob- 
jective sensory  changes.  Friedman  has  laid  stress  upon  the  frequent 
limitation  to  the  ulnar  area.     Not  long  ago  tjie  writer  saw  a  woman  of 
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sixty  with  the  affection  symmetrically  distributed  over  the  forearm 
and  in  the  thumb  and  first  and  second  fingers  in  the  sixth  and  seventh 
cervical  root  areas.  There  were  associated  h}^eresthesia  and  hypal- 
gesia,  and  occasional  local  syncope  and  asphyxia.  Most  often  ob- 
jective sensory  changes  are  expressed  by  shght  degrees  of  hypesthesia, 
and  Mmited  to  the  tips  of  the  extremities.  Frankel-Hochwart  de- 
scribed hypalgesia  extending  to  the  shoulder;  Cassirer,  however,  has 
seen  no  case  with  hypalgesia  reaching  to  the  wrist.  The  objective 
sensory  findings  may  vary  in  different  attacks. 

Cassirer  would  make  a  separate  division  to  include  cases  such 
as  first  described  by  Nothnagel,  in  which  vasomotor  disturbances 
are  plainly  apparent.  Pallor  and  coldness  of  the  extremities,  "dead 
fingers,"  varying  degrees  of  cyanosis,  local  syncope,  have  at  different 
times  been  observed.  The  combination  with  RajTiaud's  disease  is 
rare. 

Sinkler  would  refer  the  disturbance  to  an  altered  blood-supply  of 
the  cervical  cord,  and  Pick  also  would  locahze  it  in  the  lower  part  of  the 
cervical  cord.  Schultze  thought  it  an  affection  of  the  nerve  terminals 
of  the  skin;  Friedman  and  Edinger,  a  peripheral  nerve  irritation  due 
to  disordered  circulation.  Cassirer,  in  light  of  the  etiologic  factors, 
regards  the  peripheral  localization  as  most  probable,  and  explains  the 
symptoms  by  an  irritation  of  the  skin  and  vessel  nerve-endings. 
Dejerine  and  Eggers,  from  the  radicular  distribution,  suppose  an  irrita- 
tive lesion  of  the  posterior  roots  in  their  intramedullary  course ;  they 
refer  the  paresthesia  to  both  sensory  and  vasoconstrictor  irritation. 

The  affection  usually  lasts  for  months  or  years,  although  Friedman 
speaks  of  an  acute  form  of  sudden  onset  and  short  duration.  There 
are  frequent  periods  of  comparative  or  total  freedom,  but  any  new 
exposure  to  the  causal  influences  may  be  followed  by  return  of  symp- 
toms; cases  are  recorded  of  twenty  or  thirty  years'  duration.  The 
general  health  of  the  patients  is  very  Httle  affected,  and  the  condition  is 
serious  chiefly  by  reason  of  its  persistency  and  interference  with  modes 
of  livelihood.  It  is  well  here  to  emphasize  the  fact  that  paresthesias 
may  be  the  first  sign  of  an  organic  nervous  affection  (tabes,  lues  cere- 
brospinahs,  encephalomalacia),  or  may  occur  in  the  course  of  a  general 
affection,  Hke  gout,  nephritis,  or  myxedema. 

Treatment  has  to  consider  chiefly  the  etiologic  factors.  Patients 
must  be  kept  free  from  the  harmful  thermic  irritations  and  the  effects 
of  overstrain.  Anemia  must  be  corrected  and  proper  care  taken  of 
nutrition.  No  absolute  rules  can  be  made  in  regard  to  diet,  and  this 
must  be  regulated  largely  by  the  personal  equation  of  the  patient. 
The  use  of  alcohol,  tea  and  coffee,  or  tobacco  should  be  restricted. 
Saundby  laid  much  stress  upon  the  influence  of  constipation  and  in- 
testinal fermentation,  and  found  most  service  from  the  occasional  ad- 
ministration of  calomel  and  rhubarb.  The  resistant  power  of  the 
patients  will  have  to  be  increased  by  avoidance  of  nervous  wear  and 
tear,  by  mild  hydrotherapeutic  measures,  by  massage,  and  by  the  use 
of  tonics,  of  which  iron,  quinin,  strychnin,  and  arsenic  are  the  most 
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serviceable.     Bromids  are  occasionally  of  value  in  controlling  the 
vasomotor  irritability. 

The  pain  and  paresthesia  frequently  call  for  direct  treatment.  The 
faradic  brush,  static  spray  and  sparks,  and  high-frequency  currents 
often  definitely  reheve.  Warm  salt  baths,  the  artificial  Nauheim 
baths,  hot-air  baths,  and  the  electric  cabinet  bath,  followed  by  quick 
sponging  with  cool  water  and  brisk  friction,  help  both  the  symptoms 
and  the  general  condition.  Frankel-Hochwart  strongly  recommends 
massage.  Sinkler  saw  good  results  from  the  use  of  ergotin,  but  Collins 
and  others  used  it  without  effect.  Quinin,  given  in  doses  of  0.3  to  0.5 
gm.  at  bedtime,  has  been  of  service  in  the  hands  of  Oppenheim.  Collins 
recommends  the  administration  of  sulphonal  at  bedtime  in  the  cases  of 
annoying  early  morning  paroxysms.  In  a  few  instances  of  annoying 
paresthesias  in  stout  women,  with  signs  suggesting  beginning  myx- 
edema, thyroid  extract  has  been  of  distinct  value  to  the  writer.  The 
cUnical  picture  was  that  of  acroparesthesia.  With  marked  arterio- 
sclerosis iodids  should  be  given. 

MERALGIA  PARiESTHETICA 

In  1895  Bernhardt,  and  a  little  later  Roth,  described  a  clinical  en- 
tity for  which  Roth  proposed  the  name  ''meralgia  paraesthetica";  the 
affection  has  also  been  termed  "neuralgia  paraesthetica"  and"Bern- 
hardt's  disease."  From  the  number  of  cases  collected  by  Sabrazes  and 
Cibannes,  and  by  Musser  and  Sailer,  it  would  seem  fairly  common. 
The  symptoms  consist  of  paresthesia,  pain,  and  objective  sensory 
changes  on  the  outer  surface  of  the  thigh,  in  the  territory  of  the  external 
cutaneous  nerve.  In  rare  instances  (Roth)  the  sensory  changes  may 
involve  the  front  part  of  the  thigh  also,  in  the  area  supplied  by  the 
anterior  crural.  As  a  rule,  paresthesia  of  moderate  degree,  numbness, 
and  tingling  form  the  chief  complaint;  but  at  times  there  may  be 
bothersome  burning  or  even  severe  pain.  Pain  is  increased  by  stand- 
ing or  walking,  and  nearly  always  relieved  by  lying  down  and  flexing 
the  thigh.  The  paresthesia  may  persist,  however.  The  objective 
sensory  changes  consist  usually  of  varying  degrees  of  hypesthesia  and 
hypalgesia;  temperature  sense  is  but  rarely  affected;  at  times  there 
may  be  tender  points  along  the  course  of  the  nerve. 

Men  are  more  frequently  affected  than  women ;  Musser  and  Sailer 
noted  75  men  and  21  women  in  their  series.  The  condition  is  even 
much  more  common  after  thirty  than  before,  and  is  frequently  met 
with  in  advanced  ages;  Schlesinger  collected  11  cases  over  sixty  and 
2  over  seventy.  The  writer  has  seen  it  develop  quickly  after  trauma 
in  a  man  of  seventy-two.  Trauma  is  a  frequent  cause,  and  was  noted 
21  times  in  112  cases  (Schlesinger);  blows,  strains,  and  falls  have  been 
most  often  accused.  Continued  standing  or  chmbing  and  long-dis- 
tance walking  have  also  been  described  as  etiologic  factors,  as  have 
also  alcohol,  obesity,  diabetes,  gout,  and  varied  infections.  The 
affection  may  be  a  symptom  of  organic  nervous  disease,  and  has  been 
described  in  the  course  of  tabes,  hematomyeiia,  and  general  paralysis. 
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The  writer  has  twice  seen  it  a  marked  feature  of  tabes;  in  one  instance 
bilateral  paresthesia  and  hypalgesia  in  the  territory  of  the  external 
cutaneous  nerves  occurred  as  symptoms  of  cerebrospinal  syphilis,  and 
were  definitely  improved  by  specific  treatment.  In  a  case  of  inter- 
mittent claudication  observed  by  the  writer  the  disturbances  were 
chiefly  referred  to  the  same  area;  Brissaud  has  noted  a  similar  dis- 
tribution. 

The  affection  is  not  infrequently  bilateral  (23  times  out  of  100, 
Schlesinger) .  The  anatomic  relations  of  the  nerve  explain  in  great 
part  why  it  is  so  frequently  involved.  It  can  readily  be  injured  as  it 
emerges  from  under  the  psoas,  or  just  below  the  anterior  superior 
spine,  or  in  the  fibrous  sheath  of  the  fascia  lata,  or  as  it  emerges  from 
this  fibrous  canal  (Roth) .  The  nerve  is  particularly  exposed  to  stretch- 
ing and  pressure  when  the  fascia  lata  is  tense,  as  in  standing;  Pal, 
Kahane,  and  Ehrmann  have  emphasized  the  influence  of  flat-foot. 
The  pathologic  changes  in  the  nerve  have  been  variously  described. 
Dopter  described  a  case  due  to  pressure  of  a  tumor;  Nawratski  found 
well-marked  neuritis  and  perineuritis ;  Warda  and  Hager  noted  definite 
thickening.  In  a  few  instances  the  nerve  has  been  found  normal,  and 
the  cHnical  course  of  many  cases  would  suggest  that  the  underlying 
lesions  must  be  but  slight. 

The  development  of  symptoms  is  gradual,  as  a  rule,  but  once  estab- 
lished, the  affection  is  often  obstinate  and  may  last  for  months  or  years. 
Many  cases  are  brought  to  light  incidentally  in  the  course  of  routine 
examination,  as  symptoms  have  not  been  obtrusive  enough  to  bother 
the  patients.  In  a  few  instances  paresthesias  are  intensely  disagree- 
able, or  pain  on  standing  or  walking  is  so  severe  as  to  incapacitate  the 
patient. 

The  indications  in  treatment  are  to  remove  abnormal  pressure  or 
tension  by  rest,  flexion  of  the  thigh,  and  perhaps  by  adjustment  of  flat- 
foot  plates.  Associated  syphilis,  diabetes,  or  alcoholism  must  be 
properly  treated.  Massage  and  irritation  with  the  faradic  brush  are 
the  most  effectual  means  of  combating  the  subjective  disturbances,  or 
static  electricity  may  be  of  advantage.  The  application  of  a  10  per 
cent,  alcoholic  solution  of  menthol  has  been  of  advantage  in  several 
instances.  lodids  or  nitroglycerin  continued  over  a  long  period  of  time 
may  be  of  service.  In  a  few  cases  in  which  pain  was  so  marked  a 
feature  as  to  prevent  walking  and  seriously  to  affect  the  general  health, 
resection  of  the  nerve  has  been  tried  (Souques,  Chipault,  Hagen, 
Brissaud,  Wandsbeck,  Sollier).  The  results  have  been,  on  the  whole, 
satisfactory.  Pain  disappears,  though  not  immediately  after  operation 
in  some  cases.  It  may  return  later,  but  with  lessened  intensity.  Opera- 
tion will,  of  course,  not  be  attempted  in  cases  in  which  the  symptom- 
complex  is  but  part  of  an  organic  nervous  disease  hke  tabes. 

ANGIONEUROTIC  EDEMA 

Graves  in  1848  gave  a  good  description  of  this  affection,  which  was, 
however,  first  thoroughly  impressed  upon  the  profession's  attention  by 
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Quincke  in  1882.  It  is  characterized  by  swellings  in  the  skin,  sub- 
cutaneous tissues,  mucous  membranes,  and  even  serous  cavities,  which 
occur,  as  a  rule,  suddenly  and  without  prodromes  other  than  general 
discomfort,  loss  of  appetite,  depression,  chilhness.  The  swellings 
vary  much  in  extent,  from  the  size  of  a  pea  to  involvement  of  an  entire 
extremity  or  half  the  face ;  Quincke  gives  the  average  diameter  as  from 
2  to  10  cm.  The  borders  may  be  sharply  defined  or  shade  diffusely 
into  the  surrounding  tissues;  the  color  is  usually  whitish  or  waxy,  or 
at  times  with  reddish  shades,  more  like  urticaria.  The  center  may 
project  half  an  inch  or  more  above  the  level  of  the  surrounding  skin. 
There  are  few  subjective  disturbances  from  the  elastic  skin  tumefaction 
beyond  a  feehng  of  fullness  and  tension,  stiffness,  or  shght  burning  or 
itching.  Intense  pruritus  is  uncommon,  and  marks  transition  to  true 
urticaria.  Objective  sensory  changes  are  not  found.  Almost  any 
part  of  the  body  may  be  involved,  but  the  face,  extremities,  and  geni- 
talia are  most  often  affected.  The  swellings  are  seldom  symmetric; 
they  may  be  unilateral  or  follow  a  segmental  distribution,  but  usually 
are  utterly  irregular.  They  may  last  a  few  minutes  only,  a  few  hours, 
or  several  days.  There  is  a  pronounced  tendency  to  recur,  and  the 
original  localization  is  apt  to  be  involved  in  each  subsequent  attack. 
The  mucous  mem.brane  locahzations  may  give  marked  symptoms. 
Swellings  of  the  tongue  or  palate  cause  great  discomfort ;  those  of  the 
larjTix  may  be  a  direct  cause  of  death.  Paroxysms  of  sneezing,  croup, 
some  forms  of  vasomotor  asthma  (Schlesinger),  intermittent  exoph- 
thalmos (Fuchs,  Adler),  some  forms  of  meningitis  serosa  (Quincke), 
joint  and  tendon-sheath  swellings  (Schlesinger),  have  been  described 
as  modified  forms  of  angioneurotic  edema.  Gastro-intestinal  symp- 
toms are  seen  in  34  per  cent,  of  cases  (Colhns) ;  there  may  be  shght 
discomfort  and  nausea,  or  severe  cohc  and  vomiting,  or  marked  meteor- 
ism  and  profuse  diarrhea.  The  attacks  may  be  associated  with  the 
skin  swellings,  or  may  occur  independently. 

The  affection  is  not  imcommon,  occurs  a  httle  more  frequently  in 
men,  and  more  often  before  forty  than  after.  It  shows  often  remark- 
able hereditary  tendencies.  Osier  saw  it  in  twenty-two  members  of 
five  generations;  Mendel  and  Schlesinger  through  four  generations. 
The  ascendants  may  show  other  neuropathic  taint — hysteria,  epilepsy, 
migraine.  The  patients  not  infrequently  show  other  e\'idences  of 
unstable  ner\^ous  system,  and  indefiiiite  rheumatic  or  gouty  affections 
have  been  mentioned  as  associated  by  many  authors.  Alcohol  in  a 
few  cases  has  precipitated  attacks.  The  ingestion  of  fish,  strawberries, 
and  other  foods  has  been  accused,  but  the  CA-idence  is  not  so  conclusive 
as  in  the  case  of  urticaria.  The  influence  of  cold  is  indisputable  both 
in  bringing  about  the  swelHngs  and  in  determining  their  localization. 
Insect-bites  may  be  a  cause,  but  the  influence  has  been  much  exag- 
gerated in  the  popular  mind.  A  sudden  change  from  the  mountains 
to  the  seashore  has  seemed  to  precipitate  attacks  several  times  in  the 
writer's  experience.  Loewenheim  thought  of  an  infectious  origin  from 
observ^ation  of  an  endemic  occurrence  in  Silesia ;   the  prevalence  of  the 
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affection  in  San  Francisco  two  years  ago  was  most  notable.  The 
influence  of  menstruation,  pregnancy,  and  the  menopause  as  exciting 
causes  has  without  doubt  been  overrated  by  most  writers.  In  the 
course  of  exophthalmic  goiter  or  myxedema  transitory  sweUings  are 
not  infrequent,  and  it  is  important  to  remember  that  they  may  be  an 
early  symptom  of  organic  nervous  disease — tabes,  tumors  of  the  cord, 
syringomyeKa. 

Pathogenesis  of  the  affection  centers  in  discussion  of  the  causes  of 
neuropathic  edema,  and  most  authorities  share  the  view  of  Heiden- 
hain  that  capillary  cells  play  the  chief  role  in  lymph  formation,  and 
that  morbid  nerve  influences  may  lead  to  excessive  secretion  and  pro- 
duction of  swelhng.  The  experiments  of  Loeb  and  MacCallum  suggest 
that  chemical  processes  must  be  assigned  in  future  a  more  important 
part.  In  many  instances  a  few  sHght  skin  sw^eUings  constitute  the 
entire  affection,  or  there  may  be  recurrent  sHght  attacks,  with  skin 
and  mucous  membrane  localizations.  The  family  forms  of  the  dis- 
order are  more  apt  to  appear  at  an  earlier  age  and  show  a  wider  range 
of  symptoms.  In  some  instances  attacks  recur  over  years,  and  become 
a  trial  and  even  a  menace  to  the  patient.  A  number  of  deaths  have 
been  reported  from  edema  of  the  glottis.  Osier  mentions  two;  and 
Mendel  records  six  fataUties  occurring  among  twelve  members  of  a 
family  afflicted  through  four  generations  by  the  affection. 

With  the  idea  that  abnormal  inner^-ation  is  the  chief  factor  in  pro- 
ducing angioneurotic  edema,  treatment  will  consist  chiefly  in  removal 
of  physical  or  psychic  causes  that  tend  to  keep  nerve  resistance  at  a 
low  ebb,  and  in  the  employment  of  such  aids  as  hydrotherapy,  massage, 
and  exercise.  Known  idiosyncrasies  of  the  patient  in  diet  must  be 
respected,  and  much  good  may  be  done  by  regulating  constipation 
with  saKnes,  hke  sodium  phosphate  or  Carlsbad,  with  occasional  small 
doses  of  calomel,  or  a  capsule  at  bedtime  containing  a  little  rhubarb  or 
compound  extract  of  colocynth.  It  has  seemed  to  the  writer  that 
ichthyol  in  doses  of  0.3  to  i  gm.  in  keratin  capsules  after  meals  has 
been  of  occasional  distinct  benefit.  Higier  recommended  menthol  and 
camphor.  Since  the  pubh cations  of  MacCallum  on  the  action  of 
calcium  salts  in  controlHng  lymph  secretion,  the  writer  has  been  using 
calcium  chlorid  or  calcium  bromid,  0.6  to  i  gm.  three  or  four  times  daily, 
with  good  result;  the  same  method  of  treatment  has  been  of  advantage 
in  cases  of  skin  and  mucous  membrane  symptoms  following  injection 
of  antidiphtheritic  and  antistreptococcic  serums. 

Osier  has  seen  benefit  from  the  long-continued  use  of  nitroglycerin. 
Collins  advocates  strychnin  in  large  doses;  Higier  praises  arsenic,  and 
Dinkellacker  and  Quincke  saw  good  results  from  the  h>podermatic  use 
of  atropin.  Quinin  has  been  recommended  warmly,  and  Oppenheim 
speaks  of  two  cases  cured  and  one  much  helped  under  its  administra- 
tion. 

For  relief  of  the  swellings  collodion  may  be  tried  or  compression  by 
an  elastic  bandage.  High-frequency  currents  influence  subjective 
symptoms  favorably  and  seem  to  have  some  effect  in  preventing  return 
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of  the  tumefaction.  Severe  gastro-intestinal  symptoms  will  require 
morpliin  hypodermatically.  In  a  case  with  severe  coUc  seen  not  long 
ago,  calcium  chlorid,  i  gm.  in  solution,  seemed  to  have  almost  immedi- 
ate effect.  If  the  affection  occur  in  the  course  of  exophthalmic  goiter 
or  myxedema,  or  as  a  symptom  of  organic  nervous  disease,  treatment 
will  be  directed  to  rehef  of  the  underlying  condition. 

Edema  of  the  glottis  may  require  scarification  or  tracheotomy. 
Fortunately  the  condition  often  subsides  quickly  even  after  the  onset 
of  alarming  symptoms.  Painting  with  calcium  chlorid  solutions  or 
spraying  with  adrenahn  i  :  io,uoo  should  be  tried. 

SCLERODERMA  AND  MORPHEA 

The  peculiar  changes  to  which  this  affection  owes  its  name  consist 
in  hardening  of  the  skin  and  subcutaneous  tissues,  leading  to  a  condi- 
tion well  described  by  the  common  name  "hide-bound."  The  folds 
of  the  skin  disappear,  the  part  looks  glossy  and  waxy,  feels  hard,  stiff, 
and  "woody,"  and  may  show  abnormal  coloring  or  loss  of  pigment. 
The  changes  may  be  diffuse,  involving  the  greater  part  of  the  body,  or 
in  irregular  patches,  or  in  bands  or  rings,  may  follow  the  distribution  of 
peripheral  nerves  or  of  spinal  segments  (Brissaud).  The  face,  neck, 
thorax,  and  arms  are  the  localities  most  often  involved.  Occasionall}' 
a  strictly  imilateral  distribution  has  been  described.  Parts  exposed  to 
pressure  are  not  infrequently  affected — the  forehead  from  pressure  of 
the  hat-band,  the  neck  from  irritation  of  the  collar,  areas  about  the 
waist-line  from  friction  of  the  clothing. 

Since  Kaposi  it  has  been  customary  to  distinguish  three  stages  of 
the  process — the  edematous,  indurative,  and  atrophic.  In  the  first 
stage  the  part  affected  is  elevated,  elastic,  and  may  be  hyperemic,  but, 
as  a  rule,  patients  will  not  be  seen  until  induration  of  the  skin  has  be- 
come marked.  If  the  face  is  involved,  the  features  become  small, 
pinched,  and  expressionless.  If  the  hands  are  predominately  affected, 
"sclerodactylia,"  there  is  often  atrophy,  stiffening,  and  deformity  of 
the  fingers,  accompanied  by  vasomotor  disturbances  like  those  of 
Raynaud's  disease.  Induration  and  atrophy  may  affect  muscles, 
bones,  and  internal  organs.  The  process  in  the  deep  parts,  especially 
in  the  muscles,  may  proceed  independently  of  overlying  skin  changes; 
there  may  be  extensive  myosclerosis  under  intact  skin  (Rosenfeld, 
Eliot,  Westphal,  Schultz,  Chauffard,  Crocker).  Dercum  has  demon- 
strated bone  changes  by  ic-ray  examination.  The  joints  are  frequently 
affected,  either  by  hmitation  of  movement  by  the  shrunken,  atrophic 
skin,  or  by  the  share  of  Hgaments  in  the  process,  or  by  progressive 
changes  resembling  rheumatoid  arthritis  (Dercum);  so-called  "rheu- 
matic "  joint  pains  are  frequent  prodromes  or  accompanying  symptoms. 

There  may  be  hj^^eridrosis  of  the  affected  parts,  or  more  often 
anidrosis.  Vasomotor  symptoms  are  common,  and  may  long  precede 
the  indurative  stage;  there  may  be  all  gradations,  to  a  pronounced 
Raynaud  symptom-complex.  Pigmentation  may  be  pronounced, 
may  vary  in  distribution  and  intensity,  may  precede  the  characteristic 
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skin  changes,  and  at  times  may  be  so  deep  as  to  lead  to  confusion  with 
Addison's  disease.  The  name  morphea  is  given — particularly  by 
English  writers — to  circumscribed  patches  and  bands,  often  surrounded 
by  a  halo  of  varying  shades  of  brown  or  lilac.  Since  the  paper  of 
Hilton  Fagge  and  the  anatomic  researches  of  Crocker  the  process  has 
become  recognized  as  closely  related  to,  if  not  identical  with,  the 
diffuse  variety.  Alopecia,  desquamation,  loss  of  teeth,  changes  in 
nails,  and  trophic  ulcers  have  been  observed.  Subjective  complaints 
may  consist  of  paresthesia,  itching,  and  pain ;  objective  sensory  changes 
have  rarely  been  observed.  Association  of  the  disease  with  facial 
hemiatrophy,  Raynaud's  disease,  erythromelalgia,  exophthalmic 
goiter,  myxedema,  and  rheumatoid  arthritis  have  been  repeatedly 
noted. 

The  affection  may  occur  at  any  age,  although  it  is  more  frequent 
after  middle  life.  In  the  statistics  of  Lewin  and  Heller  67  per  cent,  of 
cases  were  in  women.  Exposure  to  cold  seems  to  have  a  definite 
influence  in  etiology,  as  a  few  cases  are  reported  with  sudden  onset 
after  chilling  or  wetting.  Infections  do  not  play  any  marked  role. 
Psychic  influences  have  been  emphasized  by  Lawrence,  Lewin,  and 
Shaffer.  Varied  theories  have  been  proposed  to  explain  the  remarkable 
affection.  A  local  infective  process  has  been  advocated.  The  chief 
skin  changes  are  found  in  the  corium,  the  papillte  are  flattened,  the 
subcutaneous  layer  is  decreased,  and  the  skin  is  often  bound  down  to 
the  underlying  tissues;  masses  of  leukocytes  surround  at  times  the 
small  vessels.  Blood-vessels  may  be  markedly  tliickened,  all  three 
coats  participating  in  the  proliferation,  but  there  is  no  parallel  between 
the  skin  and  vessel  changes  (Lerrede  and  Thomas).  The  vascular 
origin  of  the  process  has  been  supported  chiefly  by  Dinkier.  Hoft'a,  von 
Notthaft,  and  Neumann.  Brissaud  refers  it  to  an  affection  of  the 
sympathetic.  Jeanselme,  Hektoen,  Singer,  and  Uhlenruth  are  advo- 
cates of  a  dysthyroidea  as  chief  factor.  According  to  Cassirer,  Leube 
was  the  first  to  point  out  the  association  of  scleroderma  and  exoph- 
thalmic goiter;  Osier,  Fox,  Gruenfeld,  Jeanselme,  Dupre  and  Guillain, 
and  Kohler  have  noted  the  same  fact.  Cases  have  been  seen  with 
myxedema.  The  occurrence  of  a  struma  or  of  an  atrophied  thyroid 
has  been  note.d  at  autopsy.  Roux  reported  an  autopsy  on  a  case  of 
scleroderma  and  sclerodactyHa  with  changes  in  the  h>^ophysis. 
Lymph-stasis  plays  some  part  in  the  process,  but,  as  Kaposi  pointed 
out,  cannot  be  the  sole  cause. 

Most  authors  still  classify  the  affection  as  a  trophoneurosis ;  some 
claim  that  it  is  of  central  and  others  of  peripheral  origin.  Lewin  and 
Heller  speak  of  an  initial  stage  of  vasomotor  dilatation  with  edema  and 
h\'peremia.  and  a  secondary  period  with  vascular  changes,  increase  of 
connective  tissue,  and  final  atrophy.  According  to  Cassirer,  irritation 
of  the  vasomotor  an<l  trophic  centers  may  be  due  to  toxic,  reflex,  or 
infectious  agents.  The  recovery  of  chronic  and  wide-spread  forms  of 
the  disease  is  against  any  permanent  organic  lesion.  The  course  of  the 
disease  is  notoriously  uncertain.     In  some  instances  (most  often  in 
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young  persons)  the  onset  is  sudden,  and  in  a  short  time  large  areas 
may  be  affected;  Mohr  observed  a  girl  of  twenty-one  in  whom  diffuse 
scleroderma  developed  within  three  days  over  the  entire  trunk,  neck, 
and  face.  In  some  cases  prodromal  symptoms,  chiefly  vasomotor 
phenomena  and  paresthesias,  may  precede  the  skin  changes  for  years. 
Even  after  the  indurative  and  atrophic  stages  have  been  established, 
the  course  may  be  eminently  chronic.  Lewin  and  Heller  collected  ten 
cases  lasting  over  fifteen  years;  Haslund  recorded  a  duration  of  forty- 
eight  years,  Brissaud  of  over  twenty,  and  Ledermann  of  thirty  years. 
Circumscribed  scleroderma,  or  morphea,  offers  a  better  outlook  as  to 
ultimate  recovery;  most  cases  eventually  get  well,  but  it  may  be  after 
years,  with  varying  periods  of  progression  and  betterment.  Diffuse 
forms  may  also  show  varying  rates  of  advancement,  and  cure  is  possible 
even  after  most  extensive  induration.  Combinations  of  diffuse  and 
patchy  scleroderma  (morphea)  have  been  observed  by  Addison, 
Gaskoin,  Crocker,  and  Dyce  Duckworth.  Aubert  described  complete 
restoration  in  a  case  in  which  induration  and  atrophy  had  existed  for 
several  years.  Heller  observed  a  case  ten  years  after  it  had  been  de- 
scribed by  Senator,  and  found  an  almost  normal  condition  of  the 
affected  parts.  In  circumscribed  forms  the  outlook  is  much  more 
favorable  in  cases  with  patches  than  in  those  with  distribution  in  bands. 
In  the  general  form  improvement  is  more  confidently  to  be  expected  in 
acute  cases  with  predominance  of  indurative  over  atrophic  changes. 
Crocker  is  of  the  opinion  that  cases  "which  are  indurated  from  the 
first  are  more  favorable  than  those  which  are  edematous,  as  they  are 
less  likely  to  become  atrophic."  As  improvement  occurs  indurated 
parts  often  become  h^peremic,  and  pigmentation  may  mark  the  place 
of  former  whitish  or  yellowish  patches.  Sweating  may  return,  growth 
of  hair  may  be  reestablished,  induration  of  deeper  parts  may  disappear. 
As  a  rule,  restoration  is  a  slow  process,  covering  periods  of  months  or 
even  years,  but  Lewin  observed  a  case  in  which  a  normal  condition  of 
the  skin  was  reestabhshed  in  four  weeks.  Acute  exacerbations  are 
not  infrequent  in  cases  apparently  quiescent,  and  have  been  referred 
to  the  influence  of  mental  shock,  or  of  exposure  to  cold  and  wet. 

The  outlook  is  best  in  children.  Taking  all  cases  into  considera- 
tion, Lewin  and  Heller  thought  a  cure  could  be  expected  in  i6  per  cent.; 
Herxheimer,  in  8  per  cent. ;  but  the  unreliabihty  of  statistics  in  such  a 
chronic  and  uncertain  process  is  apparent.  Sclerodactylia  is  least 
liable  of  all  forms  to  be  modified  by  treatment  or  time.  Joint  and 
muscle  changes  may  greatly  limit  the  patient's  activity;  changes 
about  the  jaws  may  so  lock  them  as  seriously  to  interfere  with  nutri- 
tion ;  diffuse  affection  of  the  skin  over  the  thorax  may  impede  respira- 
tion. In  diffuse  atrophic  forms  emaciation  and  marasmus  may  de- 
velop and  the  condition  prove  a  direct  cause  of  death;  in  other  cases 
the  weakened  patients  readily  succumb  to  some  intercurrent  affection. 
Owing  to  the  uncertain  nature  of  the  disease,  to  the  impossibihty  to  say 
in  each  case  just  what  the  subsequent  course  will  be,  to  the  tendency 
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toward  spontaneous  recovery  at  times,  all  results  of  treatment  must 
be  judged  most  conservatively. 

The  patients  must  be  protected  from  the  action  of  cold  and  damp- 
ness, as  exacerbations  not  infrequently  follow  exposure.  The  usual 
means  will  be  taken  to  improve  general  nutrition,  and  warm  clothing 
will  be  insisted  upon.  With  the  knowledge  that  the  affection  is  fre- 
quently associated  with  so-called  ''rheumatic"  phenomena,  salol  and 
salicylates  have  been  extensively  employed  in  late  years.  PhiUppson 
writes  enthusiastically  of  the  treatment,  and  Morrow,  Osier,  Schaeffer, 
and  Buelan  have  seen  some  encouraging  results;  the  early  stages  of 
the  disease  offer  most  hope  of  being  influenced.  Salol  has  been  most 
frequently  employed  in  doses  of  i  gm.  two  or  three  times  daily.  With 
the  knowledge  of  the  fairly  frequent  association  of  scleroderma  and 
thyroid  changes,  and  of  the  action  of  thyroid  preparations  on  skin 
nutrition,  a  number  of  writers  beheved  at  first  that  in  thyroid  extract 
had  been  found  a  specific  treatment  for  the  affection.  Singer  saw 
scleroderma  associated  with  exophthalmic  goiter  much  benefited,  and 
Wagner,  Weber,  Marsh,  and  others  reported  favorably  influenced  cases. 
Lancereaux  and  Paulesco  reported  marked  improvement  within  four 
months  in  a  patient  with  diffuse  lesions  that  had  resisted  other  treat- 
ment for  two  years;  they  gave  iodothyrin  in  dose  of  0.5  to  2  or  3  gm. 
daily.  In  other  cases  there  was  some  improvement  as  long  as  the 
thyroid  was  being  given,  but  this  ceased  on  stopping  the  drug.  In 
other  instances  there  was  no  betterment,  or  the  drug  caused  symptoms 
of  intoxication,  and  treatment  was  discontinued.  Osier  has  reviewed 
the  use  of  thyroid  in  the  disease,  and  from  his  extensive  experience  the 
results  are  not  very  promising.  One  patient  of  his  has  taken  the  ex- 
tract during  seven  years  without  harm,  and  the  skin  process  has  not 
advanced;  in  two  cases  of  circumscribed  scleroderma  there  was  some 
benefit.  Osier  is  inclined  to  refer  some  of  the  improvement  to  regula- 
tion of  the  diet  and  mode  of  Hving  rather  than  to  thyroid.  It  has  been 
suggested  that  the  favorable  results  in  some  cases  are  owing  to  the 
effect  of  thyroid  on  metabohsm  rather  than  to  any  specific  action  (von 
Notthafft).  In  properly  chosen  cases,  in  which  the  administration  of 
the  remedy  can  be  properly  supervised,  it  seems  worthy  of  a  trial. 

Ovarian  and  testicular  extract,  adrenalin,  and  extract  of  hypophysis 
have  been  used  without  noticeable  eft'ect. 

Electricity  has  been  extensively  employed  for  the  relief  of  paresthe- 
sias, to  modify  the  skin  changes,  and  to  influence  the  disturbed  vaso- 
motor and  trophic  centers  that  are  supposed  to  be  causal  factors. 
Brocq  reported  striking  results  from  electrolysis,  and  Hallopeau  and 
Darier  noted  improvement  in  two  cases.  Galvanization  of  the  skin 
near  the  affected  areas  seems  to  have  beneficial  effect,  probably  from 
production  of  hyperemia,  and  thus  favoring  absorption.  Care  must 
be  taken  not  to  irritate  the  patches,  as  extensive  ulceration  has  fol- 
.lowed  electric  treatment  in  a  few  instances.  Crocker  says  that  any 
irritation  of  an  indurated  area  leads  to  further  thickening.  High- 
frequency  currents  seem  definitely  to  influence  the  indurated  patches 
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favorably,  and  should  be  given  preference  over  a:-ray  treatment, 
which,  if  tried,  must  be  carefully  watched.  In  cases  with  marked 
vasomotor  disturbances  it  is  wisest  to  avoid  electric  treatment. 

Massage  and  inunctions  of  oil  or  ointments  serve  to  improve  the 
general  circulation,  and  seem  to  exercise  beneficial  action  on  the  in- 
durated parts.  Rubbing  must  be  gentle,  and  will  have  to  be  continued 
over  months  or  years.  Most  writers  recommend  the  use  of  sahcyhc 
vaselin,  2  or  3  per  cent.  Mosler  advocates  ichthyol  vaselin,  calcium 
sulpho-ichthyolate,  o.i  gm.  internally  three  times  daily,  and  tub-baths 
with  60  gm.  ichthyol  added.  Massage  and  proper  movements  may 
also  tend  to  prevent  joint  changes  and  deformities.  Baths  can  be  of 
service  only  in  so  far  as  they  are  a  help  to  general  nutrition.  It  may 
be  of  benefit,  in  conjunction  with  massage,  to  encourage  hyperemia  by 
the  use  of  local  hot-air  baths  or  hot-air  jets  to  the  affected  patches. 
Hebra  introduced  injections  of  thiosinamin,  and  used  it  in  15  per  cent, 
alcohohc  solution,  injecting  0.5  to  i  c.c.  twice  a  week  in  the  scapular 
region.  He  reported  benefit  in  three  cases,  w^hich  was  ascribed  to  the 
lymphagogic  action  of  the  drug  (Hebra,  Gartner,  Spiegler).  Kaposi 
and  Scholz  also  recorded  encouraging  results.  From  the  frequent 
reports  concerning  the  favorable  action  of  thiosinamin  in  indurated 
scar  tissue  the  remedy  should  be  given  a  more  thorough  trial  in  sclero- 
derma. It  may  be  injected  in  the  arm  or  in  the  neighborhood  of 
affected  areas,  as  well  as  in  the  back.  A  10  per  cent,  solution  in  10  per 
cent,  glycerin  is  less  painful  than  the  15  per  cent,  alcoholic  solution, 
but  has  the  disadvantage  that  it  must  be  warmed  each  time  before 
using;  0.5  to  i  or  2  c.c.  should  be  injected  two  or  three  times  a  week. 
Suker  and  Merteus  found  that  the  drug  has  the  same  action  when  given 
by  mouth,  and  it  may  be  administered  in  gelatin  capsules,  0.05  gm.  at 

a  dose. 

PROGRESSIVE  FACIAL  HEMIATROPHY 

This  remarkable  affection  is  characterized  by  atrophic  changes  in 
skin,  soft  parts,  and  even  bones,  which  may  be  hmited  to  a  part  of  the 
face  or  involve  the  entire  half;  when  marked,  it  leads  to  great  deform- 
ity, and  is  recognized  at  a  glance.  It  appears  early,  frequently  in  child- 
hood, most  often  between  ten  and  twenty,  and  rarely  after  the  age  of 
thirty.  Women  are  a  Uttle  more  frequently  affected  than  men.  The 
first  symptom  is  usually  the  slow  development  of  a  whitish  or  pig- 
mented patch  about  the  eye  or  on  the  cheek,  chin,  or  forehead.  The 
skin  becomes  thin  and  shiny  and  often  browTiish  or  yellowish,  or  a 
preliminary  thickening  may  precede  the  atrophic  change.  Gradually 
the  subcutaneous  tissue  shrinks,  the  part  afi'ected  sinks  in,  and  de- 
formity becomes  apparent.  There  may  be  only  a  small  area  at  first 
affected,  or  the  process  may  appear  simultaneously  in  several  patches, 
or,  more  rarely,  the  entire  half  of  the  face  may  share  in  the  slow  changes 
from  the  beginning.  Sweating  of  the  aft'ected  areas  is  usually  de- 
creased, and  frequently  the  hair  of  the  beard,  eyelashes,  and  eyebrows 
turns  white  or  falls  out;  the  hair>'  scalp  is  very  rarely  affected.  The 
muscles  and  bones  are  frequently  involved,  and  as  the  frontal,  nasal, 
malar,  and  jaw  bones  atrophy,  the  deformity  becomes  extreme.     The 


VASOMOTOR   AND   TROPHIC   DISEASES  97 1 

muscles  only  slowly  disappear,  and  may  long  maintain  their  function; 
reaction  of  degeneration  has  never  been  obtained  (which  speaks  against 
the  neuritic  origin  of  the  process). 

The  muscles  of  the  tongue  frequently  share  in  the  process;  the 
atrophy  is  unilateral  and  on  the  same  side  as  the  face ;  there  is  neither 
fibrillary  twitching  nor  reaction  of  degeneration.  Schlesinger  and 
Koerner  described  involvement  of  the  larynx.  The  atrophy  may  be 
completely  unilateral,  or  may  remain  confined  to  one  area,  as  to  the 
distribution  of  the  first  division  of  the  trigeminus  (Guilland)  or  to  that 
of  the  second  (Baerwinkel).  In  other  cases  the  process  may  attack  the 
other  side  of  the  face  (Oppenheim,  Wolf),  or  the  arm  and  leg  on  the 
same  side  or  the  whole  half  of  the  body  on  the  same  or  opposite  side. 
Raynaud  and  Sicard  reported  the  cases  of  a  man  of  thirty  and  his 
sister  of  thirty-five  with  progressive  atrophy  of  one  side  of  the  body 
from  below  upward;  the  leg,  thigh,  abdomen,  thorax,  arm,  shoulder, 
and  half  the  face  were  successively  involved. 

The  affection  may  be  preceded  by  paresthesia,  or  by  neuralgic 
pains,  and  even  by  severe  and  long-continued  trigeminal  neuralgia 
(Hofmann,  Olivier),  muscle- twitching,  hyperidrosis,  or  vasomotor  dis- 
turbances. Oppenheim  found  anesthesia  in  the  greater  part  of  the 
affected  side  of  the  face  in  two  cases,  but,  as  a  rule,  there  are  no  ob- 
jective sensory  changes.  There  are  frequent  complications  with  other 
nervous  affections — with  migraine,  hysteria,  epilepsy,  tabes,  syringo- 
myeUa,  multiple  sclerosis.  Tachycardia  has  been  noted  in  several 
cases.  The  association  with  scleroderma  is  frequent,  and  many  writers 
share  the  view  of  Jonathan  Hutchinson  that  hemiatrophy  facialis  is 
but  a  variety  of  circumscribed  scleroderma  (morphea)  limited  to  the 
distribution  of  the  trigeminus.  Unna  demonstrated  the  identity  of 
the  pathologic  changes  in  the  two  affections,  and  Eulenberg  emphasized 
the  clinical  relations — induration  and  atrophy  of  the  skin  and  sub- 
cutaneous tissues,  vasomotor  disturbances,  pigmentation,  alopecia,  and 
absence  of  marked  sensory  and  motor  symptoms.  Two  classes  of 
cases  have  been  reported — diffuse  scleroderma  plus  facial  hemiatrophy, 
and  facial  hemiatrophy  plus  a  few  patches  of  scleroderma.  Steven  and 
Lunz  described  hemiatrophy  of  the  face  and  body  associated  with 
scleroderma.  Gibney  described  a  case  of  facial  hemiatrophy  with 
alopecia  areata  and  scleroderma  in  the  territory  of  one  sciatic  nerve, 
and  Oppenheim  one  of  typical  facial  hemiatrophy  with  atrophic  changes 
in  the  skin  and  bones  over  the  back. 

The  etiology  of  the  affection  is  uncertain.  Occasionally  it  has 
developed  after  wounds  of  the  face,  extraction  of  teeth,  or  removal  of 
adenoids,  but  these  factors  are  of  such  every-day  occurrence  that  a 
direct  association  is  hardly  to  be  imagined.  Severe  trigeminal  neuralgia 
has  preceded  in  several  instances,  but  whether  of  causal  influence  or 
an  associated  condition  is  not  to  be  determined.  Mobius,  in  his  mono- 
graph, laid  much  stress  upon  the  influence  of  local  trauma  and  in- 
fection,— skin  wounds,  infections  from  teeth  and  tonsils, — and  would 
explain  the  unilateral  distribution  by  inherent  differences  of  the  body 
halves.     But,  as  Cassirer  remarks,  this  is  a  forced  explanation  of  the 
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unilateral  distribution,  and  Oppenheim  rightly  observes  that  the  theory 
would  further  have  to  assume  that  the  pecuKar  infection  gives  rise  to 
the  disease  only  in  those  of  neuropathic  constitution.  In  the  case  of 
Virchow  and  Mendel  there  was  microscopically  a  proliferating  inter- 
stitial neuritis  of  the  trigeminus,  and  the  facial  nerve  was  normal; 
most  of  the  fibers  of  the  trigeminus  were,  however,  normal.  Loebl 
and  Wiesel  reported  the  case  of  a  woman  of  thirty-six  in  whom  micro- 
scopically atrophy  of  the  trigeminal  muscles  and  degenerative  changes 
from  the  Gasserian  ganglion  to  the  periphery  were  noted  in  the  tri- 
geminus. Brissaud  assumes  an  affection  of  the  spinal  metamere  of  the 
trigeminus.  Gegenbauer  has  shown  that  the  trigeminus  represents 
the  sensory  part  of  the  first  complete  cranial  metamere.  Oppenheim 
advances  several  reasons  why  the  sympathetic  theory  should  receive 
weight.  Somewhat  similar  atrophy  of  the  face  has  been  observed 
in  sympathetic  lesions  (Jaquet,  Bouveyron,  Bavrel).  Minor  noted 
hemiatrophy  after  an  operation  on  glands  of  the  neck.  In  a  remarkable 
case  of  Raynaud's  disease  described  by  Weiss  there  occurred  palsy  of 
the  left  sympathetic,  followed  by  atrophy  of  the  soft  parts  of  the  face 
lasting  fourteen  days.  In  an  interesting  case  recorded  by  Oppenheim 
marked  hemiatrophy  of  the  face  in  a  boy  was  accompanied  by  tender- 
ness of  the  corresponding  sympathetic.  An  enlarged  gland  near  the 
superior  ganglion  was  removed,  and,  though  there  was  no  connection 
with  the  sympathetic,  considerable  improvement  occurred  in  five  or  six 
weeks.  The  improvement  may  have  been  due  to  a  bettered  general 
condition,  and  did  not  progress  beyond  a  certain  degree.  Chipault 
tried  resection  of  the  sympathetic  without  result.  The  weight  of 
opinion  still  favors  a  trophoneurotic  origin  of  the  affection. 

Related  to  hemiatrophy  is  the  opposite  condition,  hemih3^ertrophy, 
the  pathogenesis  of  which  is  equally  in  dispute.  A  review  of  cases  has 
been  given  by  Mackay.* 

The  course  of  facial  hemiatrophy  is  usually  steadily  progressive, 
but  not  necessarily  so ;  the  process  may  be  confined  to  one  part  of  the 
face  or  to  one  division  of  the  fifth,  and  may  not  go  on  to  complete 
atrophy.  There  is  never  any  danger  to  life,  and,  as  a  rule,  little  disturb- 
ance from  the  affection  beyond  the  marked  deformity  which  it  occasions. 

There  is  not  much  to  be  expected  from  treatment.  The  same 
measures  employed  in  the  treatment  of  scleroderma  should  be  given  a 
trial.  The  deformity  may  be  remedied  somewhat  by  a  plate  fastened 
to  the  teeth  which  will  restore  the  outline  of  the  cheek.  Injection  of 
paraffin  has  been  tried,  and  some  successful  cosmetic  results  have  been 
reported.  The  dangers  of  embolism  should  be  borne  in  mind  and  only 
parafl&n  of  high  melting-point  employed. 

HYPERTROPHIC  PULMONARY  OSTEOARTHROPATHY 

Bamberger  f  first  called  attention  to  enlargement  of  the  hands  and 
feet  and  of  the  bones  of  the  arms  and  legs  in  the  course  of  certain  heart 

*  Brain,  1Q04,  vol.  xxvii,  p.  388. 

t  Wien.  klin.  Woch.,  1889,  No.  11,  p.  226;  2^it.  f.  klin.  Med.,  Bd.  xviii,  pp.  193-217. 
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and  lung  disorders.  The  condition  was  described  in  more  detail  in 
1890  by  Pierre  Marie,  and  still  bears  the  name  proposed  by  him,  osteo- 
arthropathie  hypertrophiante  pneumonique.  The  most  characteristic 
changes  are  seen  in  the  terminal  phalanges,  which  are  clubbed  and 
tipped  by  greatly  thickened,  curved,  and  deformed  nails.  The  common 
terms,  drumstick  hngers,  parrot-beak  nails,  well  describe  the  appear- 
ances. The  thickening  of  the  lower  end  of  the  radius,  ulna,  or  tibia 
may  be  marked,  and  at  times  is  decidedly  painful.  Kyphosis  has 
rarely  been  observ^ed,  and  changes  in  the  bones  of  the  face  do  not  occur. 
The  enlargement  of  the  hands  dififers  from  that  in  akromegaly  by  the 
predominant  involvement  of  the  phalanges,  the  deformity  of  the  nails, 
and  the  changes  in  bony  structure  rather  than  in  soft  parts.  Occasion- 
ally, however,  transitional  cases  have  been  obser\^ed;  Arnold,  Teleky, 
and  Schittenhelm  have  noted  enlargement  of  soft  parts,  and  rarefaction 
of  the  end  phalanges  has  been  described  by  Stoeltzing.  Oppenheim, 
Decloux,  Lippman,  and  Lemercier  have  reported  a  congenital  form  of 
the  affection. 

]Men  are  more  frequently  affected  than  women.  From  the  statistics 
of  Thayer,  based  on  fifty-five  cases,  the  condition  followed  pulmonary 
affections  forty-three  times,  s^phiHs  and  heart  disease  each  three  times, 
chronic  diarrhea  twice,  spinal  caries  once,  and  in  three  cases  the  causes 
were  not  kno^\Tl.  Putrid  bronchitis,  empyema,  bronchiectasis,  and 
chronic  tuberculosis  are  the  most  common  causes.  Lemercier  would 
separate  pulmonary,  cardiac,  hepatic,  and  diathetic  forms.  The  con- 
dition has  been  observed  in  chronic  dysentery,  pyelitis,  ulcerating 
mahgnant  growths,  and  several  times  in  s^^DhiUs.  The  hepatogenous 
origin  has  been  emphasized  by  Gilbert,  Foumier,  Parmentier.  and 
Castaigne.  Mobius  described  a  case  in  which  there  was  neuritis  of 
one  ulnar  nerve,  and  the  h}^ertrophic  changes  were  much  more  marked 
in  the  fourth  and  fifth  fingers  on  the  affected  side.  A  neuritic  origin 
has  also  been  noted  by  Hirschfeld  and  Berent. 

The  essential  bone  changes  were  described  by  Lefebre  in  1891,  who 
noted  increased  thickening  in  the  outer  layers,  wdth  rarefaction  in  the 
inner  and  marked  acti\-ity  of  the  medullary  elements.  The  affected 
bones  were  rich  in  magnesium  and  fat.  Extensive  study  has  been  made 
in  the  last  years  with  :r-ray  plates,  without,  however,  adding  anything 
essentially  new.  The  somewhat  modified  h}pothesis  of  Marie  is  still 
the  most  generally  accepted — that  toxins  absorbed  from  the  lung,  fiver, 
suppurating  growths,  or  the  like  act  as  irritants  to  the  periosteum,  and 
cause  proliferation  and  ossification. 

The  development  of  the  affection  is  in  nearly  all  cases  extremely 
slow,  but,  especially  in  empyema,  marked  thickening  of  the  phalanges, 
nails,  and  lower  ends  of  the  arm  and  leg  bones  has  been  known  to  occur 
in  a  few  weeks.  ]Mousson  noted  a  rapid  development  during  empyema 
and  complete  disappearance  of  the  process  after  evacuation  of  the  pus. 
There  is  no  direct  treatment  of  the  condition.  Empyema  should  re- 
ceive proper  surgical  treatment,  and  operations  on  putrid  bronchitis 
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or  bronchiectasis  may  be  attempted.  If  there  is  no  obvious  pulmonary, 
cardiac,  or  hepatic  cause,  the  possibihty  of  a  syphihtic  origin  must  be 
borne  in  mind,  and  thorough  specific  treatment  inaugurated. 

HYDROPS  ARTICULORUM  INTERMITTENS 

This  affection  is  characterized  by  a  swelling  of  one  or  more  joints, 
occurring  at  regular  or  irregular  intervals,  lasting  usually  a  few  days, 
and,  as  a  rule,  not  accompanied  by  redness  or  fever.  The  swelling  may 
be  large,  and  is  at  times  marked  by  pain,  which  may  be  severe.  One 
chief  pecuharity  is  that  the  knee  on  one  or  both  sides  is  affected  in 
nearly  all  cases  (in  94  per  cent.,  Schlesinger) ,  although  other  joints  may 
also  be  involved.  The  recurrent  attacks  may  be  exactly  periodic  over 
long  periods,  or  may  be  utterly  irregular,  and  without  any  determining 
cause.  Schlesinger  divides  the  aft'ection  into — (i)  symptomatic  and 
(2)  idiopathic  hydrops.* 

In  a  case  of  Garre  intermittent  swelling  of  the  ankle  was  associated 
with  redness  and  temperature,  and  chiseHng  into  the  malleolus  intemus 
showed  a  central  abscess.  The  writer  has  seen  a  similar  case  recurring 
over  six  years,  but  without  temperature.  The  redness  and  pain  of  the 
foot  resembled  erythromelalgia,  there  was  swelling  into  and  about  the 
joint,  and  the  whole  condition  frequently  entirely  disappeared.  :r-Ray 
examination  showed  an  abscess  in  the  lower  end  of  the  tibia,  which 
may  have  been  of  t\^hoidal  origin;  cure  resulted  from  an  operation. 
Albert  saw  intermittent  sv/eUing  of  the  knee  during  gonorrhea,  and 
recurrence  of  the  eft'usion  with  exacerbation  of  the  infection.  Fere 
saw  swelHng  of  many  joints  recur  every  third  week  in  a  general  parah- 
tic  until  finally  arthropathies  developed.  The  writer  has  under  ob- 
servation a  tabetic  in  whom  one  knee  swells  intermittently,  sometimes 
after  sKght  injury,  and  at  other  times  without  apparent  cause.  Fere 
observed  hydrops  intermittens  associated  with  hysterical  edema,  and, 
in  another  instance,  saw  it  develop  in  a  case  of  morphinism  each  time 
that  an  attempt  was  made  to  withdraw  the  drug,  and  disappear 
promptly  when  morphin  was  given.  The  occurrence  of  intermittent 
joint  sweUings  has  been  noted  in  exophthalmic  goiter  (Pletzer,  Homen), 
in  epilepsy  (Fere),  and  frequently  in  hysteria.  Weiss  observed  a  case 
of  Raynaud's  disease  with  frequent  swelKng  of  finger,  knee,  and  other 
joints,  and  Southey  one  with  recurrent  effusion  into  the  knee-joints. 
According  to  Schlesinger,  malaria  as  an  etiologic  factor  has  been  much 
overrated,  and  periodicity  is  no  sign  of  the  malarial  origin. 

In  the  idiopathic  form  the  association  with  nerv^ous  affections  or 
with  symptoms  of  vasomotor  instabihty  is  strongly  emphasized  by 
Schlesinger.  Moore,  who  first  described  the  condition,  noted  tachy- 
cardia with  onset  of  the  effusion.  Vertigo,  pains  in  the  muscles  or 
actual  cramp,  flushing,  and  nausea  have  been  noted  as  prodromes. 
Polyuria  or  pollakiuria  may  usher  in  or  accompany  an  attack. 

The  swollen  joints  may  be  painless  or  the  seat  of  severe  pain.  If 
there  is  accompanying  redness,  the  condition  may  be  most  misleading,, 

*  Mit.  aus  den  Greozgebieten  der  Medizin  und  Chirurgie,  1900,  Bd.  v,  441. 
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and  surgeons  have  opened  frequently  such  joints  with  the  idea  of  finding 
infection.  Bloodgood  records  some  interesting  cases  of  angioneurotic 
erythema,  in  one  instance  associated  with  joint  swelling.*  a:-Ray 
examination  and  cytodiagnosis  are  of  service  in  distinguishing  from 
chronic  inflammatory  joints.  From  x-ray  examinations,  slight  changes 
in  joints  have  come  to  be  much  more  appreciated  in  the  last  years,  and 
it  may  be  in  future  that  the  symptomatic  group  of  swelhngs  will  grow 
at  the  expense  of  the  idiopathic. 

To  Schlesinger  belongs  the  credit  of  emphasizing  strongly  the  close 
relations  of  angioneurotic  edema  and  intermittent  hydrops  articulorum. 
He  would  include  under  the  generic  term  of  hydrops  hypostrophos  the 
entire  group  of  affections  characterized  by  intermittent  occurrence  of 
swellings  in  the  skin  or  internal  organs.  Reports  of  skin  edema  in  the 
course  of  intermittent  hydrops  articulorum  are  not  infrequent  (Fere, 
Senator,  Homen,  Rosenbach),  and  joint  swelUngs  have  been  noted  in 
angioneurotic  edema.  The  writer  has  seen,  in  a  nervous  woman,  swell- 
ings in  the  skin  and  mucous  membrane  in  the  mouth,  in  both  knees  and 
ankles,  and  in  the  Achilles  tendon-sheaths.  Another  woman  seen 
three  years  ago  had  multiple  recurrent  skin  swellings  with  swelKng  of 
both  wrist- joints.  The  close  correspondence  of  symptoms  and  the 
similarity  of  associations  make  it  probable  that  the  affection,  Hke 
angioneurotic  edema,  is  to  be  referred  to  a  disturbance  of  the  nervous 
influences  that  preside  over  vascular  control. 

In  Schlesinger's  statistics  in  13  cases  of  symptomatic  hydrops,  the 
joints  affected  are  as  follows:  One  knee,  eight  times;  both  knees,  three 
times;  one  knee  and  other  joints,  once;  a  joint  other  than  the  knee, 
once.  In  35  cases  of  idiopathic  hydrops  the  joints  affected  were: 
One  knee  twelve,  both  knees  fifteen,  times;  the  knee  and  other  joints 
seven  times;  other  joints  alone  twice.  The  affection  is  about  equally 
divided  between  the  sexes.  Schlesinger  lays  stress  upon  the  influence 
of  physiologic  and  pathologic  sexual  phenomena  in  the  determination 
of  attacks. 

The  course  and  outlook  are  as  uncertain  as  in  cases  of  angioneurotic 
edema.  The  affection  may  seem  of  Httle  moment  to  the  patient,  or  the 
attacks  may  be  so  frequent  as  seriously  to  interfere  with  his  activity 
or  usefukiess.  Remarkable  periodicity  may  later  give  way  to  infre- 
quent attacks  at  intervals  of  months  or  even  years.  The  swelling 
disappears  spontaneously,  and  reappears  often  without  cause;  it  is, 
therefore,  difficult  or  even  impossible  to  judge  of  the  efficacy  of  thera- 
peutic methods. 

Naturally  if  the  affection  be  but  part  of  a  tabes,  or  of  malaria,  or  of 
an  infection,  appropriate  treatment  will  be  directed  to  the  underlying 
condition.  There  is  no  certain  method  of  rehef  that  will  apply  to 
idiopathic  cases;  the  swelhngs  may  disappear  under  the  most  varied 
measures,  or  persist  despite  them,  or  be  made  worse  by  them  and 
spontaneously  vanish  if  let  alone.  Arsenic  and  quinin  have  seemed  the 
most  serviceable  drugs.     Electricity,  cold  appucations  or  douching, 

*  Johns  Hopkins  Hosp.  Bull.,  vol.  xiv,  1903,  p.  138. 
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and  immobilization  may  be  grateful  to  the  patient.  It  may  be  neces- 
sary to  relieve  pain  by  aspirin,  phenacetin,  or  antipyrin.  In  a  case 
of  Schlesinger  pyramidon  was  of  great  value  when  other  remedies 
had  failed.  In  a  case  seen  by  the  writer,  high-frequency  currents 
seemed  of  some  influence. 

Rosenbach  reported  benefit  from  injections  of  ergotin  about  the 
affected  joints;  Villard  and  Rejan  praised  injections  of  tincture  of 
iodin  into  the  joints.  The  injection  of  adrenalin,  i  :  5000  or  i  :  10,000, 
into  the  joints  might  be  tried,  in  view  of  its  action  in  preventing  ac- 
cumulation of  pleural  effusions  and  ascites. 

In  a  few  cases  of  puncture  or  arthrotomy,  the  effusion  returned  or 
other  joints  promptly  became  involved  (Koester,  Eschricht,  Blood- 
good).  Schlesinger  would  limit  surgical  interference  to  the  cases  in 
which  the  effusion  had  always  attacked  but  one  joint,  and  where  all 
other  measures  had  been  tried  in  vain.  Then  injections  might  be 
tried,  but  the  patient  should  be  warned  of  the  very  problematic  result. 

LEONTIASIS  OSSEA 

The  remarkable  condition  of  multiple  hyperostoses  affecting  the 
cranial  bones  is  readily  distinguished  from  leontiasis  graecorum.  Ex- 
cellent cHnical  reports  have  been  made  by  J.  J.  Putnam  and  Allen 
Starr,  and  more  recently  by  Morton  Prince.  The  last-named  author 
dwells  upon  the  close  relationship  of  the  affection  with  Paget 's  disease, 
and  describes  a  case  reported  by  Edes  in  1896  as  one  of  leontiasis  ossea 
which  has  since  developed  the  typical  changes  of  osteitis  deformans. 
The  head  has  become  generally  enlarged,  and  the  long  bones  character- 
istically affected.  Hypertrophy  of  the  malar  bones  has  been  supposed 
to  be  characteristic  of  hyperostosis  cranii,  but  this  has  not  always 
occurred,  and  Mennier,  Gilles  de  la  Tourette,  and  Magdalaine  have 
described  the  condition  with  typical  cases  of  Paget's  disease.  Bowlby 
and  Edmunds,  on  the  other  hand,  have  described  Paget's  disease  with 
involvement  of  but  one  long  bone,  and  Hutchinson  reported  a  case 
with  but  two  bones  affected.  Allen  Starr  reported  a  case  of  leontiasis 
ossea  with  enlargement  of  the  soft  parts  of  the  face  and  neck  as  well  as 
of  the  cranial  bones.  Hutchinson  and  Thompson  reported  two  cases 
of  unilateral  h}'pertrophy  of  the  face  with  multiple  h}^erostoses  in  the 
same  region.  Instances  of  multiple  cranial  hyperostoses  have  been 
noted  in  syringomyeHa  (ColUer,  Westphal,  Colman,  Schlesinger). 
The  association  of  leontiasis  ossea  with  giantism  is  not  unusual,  as  in 
the  well-known  case  of  the  giant  Wilkins,  described  recently  by  Busove. 

From  the  above  it  becomes  evident  that  the  pathogenesis  of  the 
affection  is  still  a  closed  chapter.  The  association  with  hemihv^er- 
trophy  of  the  face  and  with  syringomyelia  would  speak  for  a  central 
trophic  origin.  Putnam  regards  trauma  as  of  influence  in  etiology,  and 
states  that  the  affection  begins  in  early  hfe,  as  opposed  to  Paget's 
disease.  The  bony  growths  may  start  from  the  outer  or  the  inner 
tables  of  the  skull,  and  give  rise  to  varied  pressure  symptoms — exoph- 
thalmos, neuralgias,  symptoms  of  brain  tumor.     In  a  case  seen  by  the 
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writer  there  was  enlargement  of  frontal  and  malar  bones  on  one  side, 
exophthalmos  from  an  orbital  growth  on  the  other  side,  and  finally 
complete  blindness  from  an  extensive  growth  in  the  anterior  fossae. 
The  patient,  a  woman,  committed  suicide  in  despair  of  relief  from  her 
helpless  condition. 

No  treatment  is  known  for  the  affection,  as  organic  extracts,  iodids, 
arsenic,  and  other  drugs  have  been  tried  without  result.  Surgery  may 
relieve  pressure  symptoms  at  times,  but  the  process  is  progressive,  as  a 
rule. 

OSTEITIS  DEFORMANS  (FACET'S  DISEASE) 

A  well-marked  case  of  Paget's  disease  can  be  mistaken  for  nothing 
else,  provided  the  condition  has  once  been  seen.  The  patient's  atti- 
tude suggests  Parkinson's  disease,  but  the  large  head,  bowed  femurs 
and  tibiae,  and  the  thick  clavicles  are  absolutely  characteristic  features. 
The  condition  would  seem  commoner  than  text-book  descriptions 
would  suggest;  Locke  has  seen  many  cases  in  Boston.  French,  Wat- 
son, G.  B.  Shattuck,  Sonnenberg  and  Morton  Prince,  Fitz,  and  Mene- 
trier  have  lately  written  of  the  affection.  The  writer  has  seen  three 
cases  during  the  last  year  in  San  Francisco. 

The  disease  is  one  of  middle  and  advanced  age,  and  more  men  than 
women  are  affected.  From  the  monograph  of  Packard,  Steele,  and 
Kirkbride  the  bones  affected  were  as  follows:  Bones  of  the  skull  in  49 
cases;  both  tibiae  in  47;  the  femur  in  40;  the  spine  in  31.  The  patient 
may  be  unaware  of  his  malady  or  may  notice  it  by  reason  of  the  gradual 
increase  in  size  of  the  head,  demanding  a  larger  size  hat,  or  because  his 
height  steadily  decreases.  The  onset  is  usually  extremely  gradual,  but 
may  be  subacute,  as  in  a  case  reported  by  Fitz.  When  fully  developed, 
the  great  skull  contrasts  strangely  with  the  narrow  face.  The  patients 
look  much  older  than  their  years,  and  the  expression  is  often  dull 
and  sorrowful.  Arteriosclerosis  may  develop  early  and  be  most  pro- 
nounced, the  temporals  standing  out  thick  and  tortuous.  There  is 
usually  marked  kyphosis,  and  ankylosis  of  vertebrae  or  other  joints  is 
not  uncommon.  The  hips  are  wide,  the  femurs  curved  outward,  and 
the  tibiae  remarkably  thick  and  curved.  The  development  is  eminently 
chronic,  and  may  cover  a  period  of  tenor  more  years.  In  one  patient 
recently  seen  the  condition  was  noted  over  thirty  years  before. 

The  etiology  of  the  disease  is  unknown.  The  anatomic  changes 
described  by  Packard  consist  in  combination  of  rarefying  and  produc- 
tive osteitis.  The  ordinary  relations  of  the  medulla  and  compact  sub- 
stance are  destroyed,  and  the  bones  become  thickened  and  distorted. 
Fractures  do  not  accompany  deformity,  as  the  new-formed  bone^  is 
frequently  uncalcified  and  elastic.  Morton  Prince  asserts  that  calcifi- 
cation often  does  occur  in  the  new-formed  bone,  and  is  demonstrated 
by  chemical  analyses  which  may  show  no  deviation  from  the  normal 
lime  content  (Paget) ,  or  an  actual  increase  (Robin,  Gilles  de  la  Tourette, 
and  Magdalaine).  Elting,  Wilson,  and  Fitz  have  lately  described  in 
detail  the  x-ray  appearances  of  the  bones  in  typical  cases.  The  usual 
VOL.  in — 62 


978  THE   NERVOUS   SYSTEM 

osteoarthritic  lesions  are  frequently  observed  in  the  spine,  and  marked 
arteriosclerosis  is  almost  a  constant  feature.  Association  with  malig- 
nant tumors  and  with  organic  changes  in  the  nervous  system  has  been 
noted  at  autopsies. 

French  writers  describe  the  relations  of  Paget's  disease  and  con- 
genital sj-philis  (Etienne,  Menetrier).  Analogies  with  akromegaly, 
osteomalacia,  fragihtas  ossium,  and  the  trophic  bone  changes  occa- 
sionally observed  in  syringomyeha  and  tabes  have  been  emphasized. 

There  is  no  rational  treatment  of  the  affection.  Various  organic 
extracts  have  been  tried  withoui^  effect,  and  treatment  is  limited  to  the 
preservation  of  nutrition  and  control,  if  possible,  of  the  arteriosclerotic 
changes. 

MICROMELIA    (ACHONDROPLASIA,    CHONDRODYSTROPHIA    FCETALIS) 

The  earliest  reports  of  this  affection  dealt  chiefly  with  patho- 
logic findings,  and  until  the  paper  of  Miiller  in  i860,  it  was  usually 
classed  as  fetal  or  congenital  rickets.  Virchow  described  it  as  fetal 
cretinism.  Miiller  denied  the  relationship  with  rickets,  and  showed 
that  the  underlying  process  was  an  affection  of  the  proliferating  carti- 
lage cells  of  the  epiphyses  which  interfered  with  proper  bony  growth. 
Most  of  the  cases  are  born  prematurely  or  die  soon  after  birth.  The 
appearance  of  the  fetus  is  characteristic.  The  head  is  large  and  the 
extremities  very  short,  thick,  and  often  bent.  The  root  of  the  nose  is 
retracted,  the  jaw  prominent,  the  soft  parts  of  the  face  are  thickened, 
and  the  tongue  protrudes.  The  condition  cannot  be  differentiated 
from  congenital  myxedema  except  by  microscopic  examination.  Some 
individuals  survive,  and  are  easily  to  be  recognized  in  later  years  by 
persistence  of  the  skeletal  peculiarities.  During  childhood  some  of  the 
changes  in  soft  parts  persist,  and  the  children  look  somewhat  Uke 
cretins  or  Uke  the  thyroid  type  of  infantilism;  the  skin  changes,  how- 
ever, are  not  those  of  thyroid  disease.  The  characteristic  features  are 
the  large  head,  retraction  of  the  nose,  and  extremely  short  legs  and 
short  arms.  Achondroplasic  adults  show  less  tendency  to  obesity,  are 
intelhgent,  and  show  the  same  characteristic  disparity  of  large  head 
and  trunk  with  extremely  short  extremities.  The  average  height  is 
from  3  to  4  feet.  The  fingers  and  toes  are  short  and  divergent. 
Shortening  is  more  m^arked  in  the  humerus  and  femur  than  in  the 
bones  of  arms  or  legs.  A  number  of  cases  with  contracted  pelves  have 
been  reported  by  obstetricians. 

The  abnormaUties  in  growth  can  readily  be  explained  by  the  dys- 
trophic conditions  in  the  epiphyseal  cartilage.  Inhibition  of  the 
growth  of  the  bones  at  the  base  of  the  skull  produces  the  retraction  of 
the  nose  and  prognathus,  and  disturbance  in  growth  of  the  long  bones 
explains  the  shortness  of  the  extremities.  Other  changes  than  those  of 
the  skeleton  are  inconstant,  and  the  pathogenesis  of  the  affection  is 
still  entirely  obscure.  Kassowitz,  in  a  recent  monograph,  groups 
micromelia  with  mongolism  and  myxedema.  Nathan,  from  a  review  of 
literature  and  eight  personal  cases,  does  not  think  the  thyroid  play  as 
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part  in  etiology.*     *'We  must  confess  that  the  pathogenesis  of  this, 
as  well  as  nearly  all  other  diseases,  is  still  unexplained." 

Infants  with  the  affection  are  weak,  and  will  require  the  most  careful 
feeding;  after  this  period  the  individuals  are  as  well  as  the  average. 
There  is  no  known  method  of  treatment  for  the  condition. 

*  Am.  Jour.  Med.  Sci.,  1904,  vol.  cxxvii,  p.  690. 
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DISEASES  OF  THE  MUSCLES 
By  H.  C.  Moffitt,  M.D. 

ACUTE  AND  CHRONIC  MUSCULAR  RHEUMATISM 

The  tendency  of  the  last  years  has  been  more  and  more  toward 
limiting  the  scope  of  rheumatic  affections.  It  has  become  recognized 
that  many  joint  processes  depend  upon  osteoarthritic  changes  or  in- 
fections not  related  to  rheumatism,  and  that  many  muscle  affections 
formerly,  with  all  confidence,  called  rheumatic  must  be  referred  to 
neuritis  or  to  myositis  of  infectious  origin.  Pain  is  the  chief  and  may 
be  the  only  symptom  of  muscular  rheumatism.  It  may  be  of  moderate 
intensity  and  described  as  a  dull  ache  or  soreness,  or  may  be  acute, 
boring,  or  Uke  severe  cramp.  Movement,  either  active  or  passive, 
increases  the  pain,  but  it  may  persist  even  with  complete  rest  of  the 
part.  Pressure  on  the  afl'ected  muscle  may  reHeve  or  may  increase  the 
distress.  True  paroxysms  of  pain,  such  as  are  characteristic  of  neu- 
ralgia, do  not  occur.  In  order  to  avoid  the  pain  consequent  upon 
stretching  or  moving  the  affected  muscles,  the  patients  often  assume 
attitudes  which  are  almost  pathognomonic;  thus  torticolHs  is  due  to 
contracture  of  the  lateral  group  of  neck  muscles,  and  the  stiff,  immobile 
lower  back  of  the  patient  with  lumbago  is  due  to  contraction  of  the 
lumbar  muscles,  chiefly  the  quadratus  lumborum,  longissimus  dorsi, 
and  sacrolumbahs.  Actual  contractures  may  develop  in  long-standing 
severe  cases. 

Various  names  have  been  given  to  the  aft'ection  of  different  groups 
of  muscles.  Stiff  neck  and  lumbago  are  the  most  frequent  varieties, 
but  the  intercostal  muscles  (pleurodynia),  in  fact,  any  of  the  voluntary 
muscles,  may  be  involved.  Very  characteristic  is  the  tendency  of  pain 
to  wander  from  one  muscle  group  to  another;  this  may  occur  in  the 
course  of  acute,  but  is  particularly  remarkable  in  chronic,  cases. 

The  onset  may  be  absolutely  sudden  (especially  in  a  case  of  lum- 
bago, the  Hexenschuss  of  the  Germans  or  tour  des  reins  of  the  French), 
and  the  patient  may  be  imable  to  move  or  may  fall  to  the  ground,  as  in 
a  case  of  recurrent  lumbago  under  the  writer's  notice.  Usually  there 
will  be  vague  pains  through  many  muscles,  or  there  may  be  general 
aching  and  malaise  before  severe  pain  becomes  a  feature.  Most 
authors  describe  the  affection  as  runnmg  a  course  without  temperature, 
but  Leube  has  noted  moderate  or  sUght  fever  in  a  third  of  observed 
cases   (over  200).     Chronic  rheumatism  may  have  origin  in  acute 
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myalgia,  or  the  onset  may  be  so  gradual  that  patients  cannot  remember 
the  beginning  of  their  wearisome  pains.  Suffering  is  usually  less  in- 
tense, and  periods  of  comparative  comfort  vary  with  exacerbations  of 
pain  and  stiffness.  Combinations  with  chronic  joint  affections  and 
with  aching  and  tenderness  of  muscle  insertions  are  most  usual. 

Despite  its  every-day  occurrence,  the  nature  of  myalgia  is  uncertain. 
Men  are  more  frequently  attacked.  The  common  causes  are  cold  and 
overexertion,  and  attacks  are  particularly  Hable  to  follow  exposure  to 
cold  drafts  when  the  body  is  overheated.  As  a  rule,  it  is  rather  the 
sudden  coohng  of  part  of  the  body  than  thorough  wetting  or  chilling — 
many  attacks  come  on  during  summer,  Runge  supposed  that  cold 
acted  through  its  influence  on  the  vasomotor  nerves  or  directly  on  the 
finest  skin  vessels.  Vogel  thought  that  hyperemia  of  the  neurilemma 
best  explained  the  pain  and  contractures.  Leube  thinks  that  myalgia 
is  most  often  the  expression  of  a  mild  infection,  and  emphasizes  the 
frequent  occurrence  of  fever  and  the  association  with  articular  rheu- 
matism and  endocarditis.  Senator  is  of  the  opinion  that  either  transi- 
tory hyperemia  or  an  affection  of  the  intramuscular  sensory  nerves 
lies  at  the  basis  of  the  affection.  French  writers  lay  stress  upon  a 
rheumatic  diathesis.  The  constant  attacks  in  some  individuals  and 
the  chronicity  of  the  process  in  others  certainly  speak  for  a  disposition 
or  constitution  which  renders  the  muscles  much  more  vulnerable  to  the 
action  of  cold  or  overexertion. 

Lorenz  would  Hmit  the  term  muscular  rheumatism  to  include  only 
cases  due  to  exposure  to  cold  and  characterized  clinically  by  pain  and 
even  contractures,  but  without  objective  signs  or  anatomic  lesions. 
The  transition  to  cases  with  sHght  infiltrations  or  the  muscle  indura- 
tions first  described  by  Froriep  is,  however,  one  not  Krnited  by  sharp 
boundary-lines.  The  anatomic  changes  described  by  Adler  belong 
rather  to  myositis  than  to  rheumatism. 

Many  different  affections  have  been  labeled  with  the  convenient 
title  of  chronic  muscular  rheumatism.  The  muscular  pains  that  occur 
so  frequently  in  gouty  patients,  particularly  in  the  morning,  or  the 
varied  aches  of  chronic  alcohoHc  individuals,  must  be  remembered. 
Rosenbach  emphasizes  the  frequency  of  muscular  pains  with,  or  as 
equivalents  of,  migraine,  and  Oppenheim  and  Lamao  observed  severe 
circumscribed  pain  in  the  trunk  or  extremities  to  occur  in  place  of  a 
migraine  attack,  and  last  a  few  hours  or  a  day.  Lead-poisoning, 
nephritis,  diabetes,  anemia,  and  neurasthenia  may  be  marked  by 
muscular  pain  and  aching,  and  the  myalgia  following  trauma  or  due  to 
flat-foot,  varicose  veins  of  the  extremxities,  arteriosclerosis,  hemor- 
rhoids is  well  known. 

An  acute  attack  of  muscular  rheumatism  lasts  usually  a  few  days  or, 
exceptionally,  a  week  or  two.  Attacks  recur  frequently  in  some  in- 
dividuals, particularly  those  of  the  indefinite  "rheumatic  habit," 
and  the  condition  may  finally  become  chronic.  Treatment  avails  much 
in  the  acute,  but  may  do  httle  more  than  mitigate  the  chronic  condition. 

Treatment  should  have  in  view  the  etiologic  influences  of  cold  and 
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overexertion,  particularly  in  individuals  with  tendency  to  repeated 
attacks.  The  clothing  should  be  warm,  but  it  is  a  mistake  of  many 
indi\T[duals  to  wrap  themselves  in  flannel;  clinic  patients,  in  whom  the 
affection  is  so  common,  are  often  overloaded  with  clothing.  Linen- 
mesh  underwear  seems  of  advantage  in  persons  who  perspire  profusely. 
Susceptible  individuals  must  be  cautioned  against  cooling  off  quickly 
after  unusual  exertion .  In  patients  of  gouty  habit  diet  should  be  super- 
vised; limitation  of  the  quantity  of  food  is  usually  more  important 
than  restriction  in  quality.  In  obese  or  plethoric  individuals  Umita- 
tion  of  carbohydrates  is  particularly  advisable,  and  strong  meat  soups 
or  the  cellular  meats,  such  as  Hver,  brains,  sweetbreads,  are  best  ruled 
out  of  the  dietary.  Alcohol  and  tea  and  coffee  should  be  prohibited 
or  given  in  small  amount.  Green  vegetables  are  of  great  advantage, 
and  fruits,  as  a  rule,  agree  well.  Some  patients,  however,  will  have 
muscular  pains  after  eating  rhubarb  or  strawberries,  and  such  idiosyn- 
crasies must  be  regarded.  In  patients  with  chronic  rheumatism  and 
with  good  hearts  it  is  wise  to  encourage  the  drinking  of  pure  spring- 
water  or  mild  alkaline  waters  between  meals.  The  intemperate  use  of 
water  internally  and  externally  should  be  strongly  discouraged.  Con- 
stipation and  a  sluggish  Hver  seem  of  influence  in  favoring  attacks  in 
some  individuals,  especially  in  those  of  plethoric  habit  with  tendency 
to  hemorrhoids  and  other  varicosities.  Here  the  occasional  use  of 
calomel,  or  of  a  pill  of  blue  mass  and  compound  extract  of  coloc\Tith, 
or  the  more  continuous  use,  during  a  month  or  two  of  ever\'  year,  of 
Carlsbad  Sprudel  or  sodium  phosphate,  will  be  of  distinct  advantage. 
In  view  of  the  indefinite  metabolic  changes  which  may  be  at  the  base 
of  the  rheumatic  constitution,  endeavor  should  be  made  to  encourage 
elimination  of  waste  material,  not  only  by  the  bowel  and  kidneys,  but 
also  by  the  skin.  Occasional  profuse  sweating,  massage,  and  exercise 
are  of  great  value.  The  Turkish  bath,  hot-air  cabinets,  and  electric- 
Hght  baths  are  convenient  modes  of  inducing  sweating.  Care  must 
be  taken  after  baths  that  patients  take  time  properly  to  cool  off  and 
rest  before  exposing  themselves;  the  popular  treatment  of  acute 
lumbago  by  the  Turkish  bath  is  often  followed  by  a  worse  attack  due 
to  exposure  directly  afterward. 

Symptomatic  treatment  varies  according  as  the  process  is  acute  or 
chronic.  Many  acute  attacks  get  well  in  a  few  days,  either  spon- 
taneously or  with  use  of  household  remedies,  such  as  flaxseed  poultices, 
ironing  with  a  hot  iron,  mustard  or  porous  plasters,  or  rubbing  with 
camphorated  oil,  chloroform  liniment,  or  arnica.  If  the  attack  is 
severe,  pain  and  disabihty  or  contractures  demand  rehef.  In  acute 
lumbago  acupuncture  affords  quick  rehef  (Ringer,  Osier).  An  inter- 
esting review  on  this  method  of  treatment  has  been  given  by  E. 
Okada.  *  A  thin  lumbar  puncture  needle  may  be  employed  and  plunged 
into  the  muscles  on  either  side  to  a  depth  of  5  or  6  cm.,  being  left  in 
place  five  minutes.  Deep  injections  of  nitroglycerin,  atropin,  or 
camphorated  oil  are  also  most  efficacious.     If  pain  is  very  severe,  a 

*  Centralblatt  f.  d.  Grenzgebiete,  Bd.  viij'igoi,  p.  401. 
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hypodermic  of  morphin  and  atropin  may  be  given.  If  the  patient  be 
persuaded  to  submit  to  the  procedure,  the  apphcation  of  the  faradic 
current  to  the  affected  muscles  in  strength  sufficient  to  induce  strong 
contractions  may  cut  short  a  severe  attack.  Vigorous  massage  and 
passive  movements  will  accomplish  the  same  result,  and  it  is  becoming 
more  and  more  recognized  that  these  methods  of  treatment  rather  than 
rest  are  of  more  value  even  in  acute  attacks.  The  Paquelin  cautery 
or  repeated  small  fly  bhsters  or  apphcations  of  aconite  and  chloroform 
or  menthol  may  afford  some  relief,  and  the  use  of  dry  or  moist  heat  is 
usually  grateful.  The  writer  has  seen  little  effect  from  the  external 
use  of  mesotan. 

Continued  pain  may  be  relieved  by  antipyrin,  phenacetin,  pyram- 
idon,  sahpyrin,  or  aspirin.  The  saUcylates  may  be  of  service  in 
acute  cases,  but  should  be  administered  with  alkalies  to  avoid  harmful 
action  on  the  kidneys ;  they  should  be  given  only  over  short  periods  of 
time,  and  accomplish  httle  in  chronic  cases.  Small  doses  of  arnica 
internally,  or  frequently  repeated  doses  of  fluidextract  of  rhus  toxi- 
codendron (Sinkler),  seem  to  be  of  service  in  some  instances.  The 
drugs  of  most  service  in  chronic  rheumatism  are  the  iodids,  cod-hver 
oil,  strychnin,  and  arsenic.  Occasionally  guaiac  resin  and  sulphur 
have  been  praised. 

The  chief  methods  of  relief  in  chronic  rheumatism  will  be  found  in 
change  of  climate  and  the  use  of  massage,  electricity,  and  exercise; 
unfortunately,  many  patients  will  be  unable  to  change  to  Egypt, 
Mexico,  Arizona,  or  to  Pasadena,  Riverside,  or  other  towns  of  southern 
California. 

The  mechanical  methods  of  treatment  have  been  entirely  too  much 
neglected  by  the  medical  profession,  and  in  no  other  disease,  perhaps, 
does  the  irregular  practitioner  achieve  such  results  as  in  treatment  of 
chronic  rheumatism.  Adler,  Norstrom,  and  Rosenbach  have  lately 
emphasized  the  great  value  of  properly  given  massage.  To  be  effectual 
the  treatment  must  be  continued  for  months  in  severe  cases.  With 
massage  should  be  combined  proper  passive  and  resistant  exercises, 
and  the  Zander  machines  may  be  advantageously  employed.  The 
vibratory  treatment  seems  a  distinct  addition  to  massage  in  many 
instances. 

Electricity  has  been  employed  in  many  ways.  Electric  baths  and 
galvanization  are  grateful  to  the  patient,  but  are  of  less  service  than 
strong  faradization,  static  or  high-frequency  currents.  D' Arson val, 
Berlioz,  Rouviere,  Tripet,  Morton,  and  Tousey  have  reported  decided 
benefit  from  high-frequency  currents,  and  the  writer  has  seen  definite 
relief  of  pain.  Individuals  with  low  blood-pressure  do  not  seem  to  be 
proper  candidates  for  the  treatment,  as  they  often  feel  tired  and  de- 
pressed after  it. 

Baths  are  of  secondary  importance  to  the  above  methods  of  treat- 
ment. Debilitated  patients  are  frequently  made  worse  by  excessive 
bathing.  Hot  sulphur  and  mud  baths  enjoy  a  well-deserved  reputa- 
tion, but  their  administration  should  be  under  medical  supervision,  and 
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not,  as  at  most  American  resorts,  left  to  the  enthusiasm  of  the  attend- 
ants or  the  patient  himself. 

ACUTE  POLYMYOSITIS  (DERMATOMYOSITIS) 

Potain  in  1875  and  Wagner  in  1883  had  recorded  cases  of  acute 
general  myositis,  but  it  was  not  until  1887  that  descriptions  of  Unver- 
richt,  Hepp,  and  Wagner — all  pubhshed  about  the  same  time — brought 
the  affection  into  general  notice  as  a  well-defined  cHnical  entity. 
Unverricht  published  a  second  paper  in  1891,  and  changed  his  name  for 
the  affection  from  polymyositis  progressiva  acuta  to  dermatomyositis, 
the  term  which  is  now  most  commonly  employed  to  designate  the 
disease.  The  description  of  Unverricht  still  serves  as  a  basis  of  classi- 
fication, and  despite  the  protests  of  Frankel,  Kader,  and  others,  most 
writers  agree  in  separating  dermatomyositis  from  the  suppurative  form. 
The  onset  of  the  affection  may  be  sudden,  acute,  or  subacute,  and  its 
duration  weeks,  months,  or  even  years.  A  prodromal  stage  is  marked 
by  the  usual  symptoms  of  oncoming  infection, — malaise,  headache, 
vague  aching  and  stiffness  in  the  Hmbs, — and  may  last  a  few  days  or  two 
or  three  weeks.  With  the  occurrence  of  skin  and  muscle  involvement 
fever  has  been  noted  in  all  cases  except  one  of  Unverricht,  and  enlarge- 
ment of  the  spleen  is  a  usual  feature.  Skin  rashes  may  precede  or 
accompany  the  characteristic  muscle  changes.  There  may  be  patchy 
erythema  or  erythema  nodosum,  urticaria  or  varying  degrees  of  cellu- 
litis; different  parts  of  the  body  are  affected  progressively  or  in  remit- 
tent attacks.  Edema  appears  early,  usually  first  about  the  eyelids, 
and,  as  muscles  progressively  become  involved,  the  greater  part  of  the 
body  may  be  greatly  swollen  and  deformed,  although  hands  and  feet 
are  most  often  spared.  The  edema  is  firm  and  hard  and  does  not  pit 
on  pressure. 

With  appearance  of  edema  the  muscle  pains  become  much  more 
severe,  and  the  least  movement  or  pressure  may  be  torture.  Almost 
all  muscles  may  be  progressively  affected,  or  the  disease  may  progress 
remittently  or  by  distinct  intermittent  attacks.  In  many  cases  the 
diaphragm  and  the  muscles  of  the  larynx  or  pharynx  become  involved, 
and  in  rare  instances  the  eye  muscles  or  tongue.  An  affection  of  the 
cardiac  muscle  has  been  once  described,  but  most  authors  agree  in 
separating  polymyositis  hccmorrhagica  (in  which  cardiac  muscle  in- 
volvement is  frequent)  from  dermatomyositis.  Muscle  outlines  can 
rarely  be  felt,  owing  to  the  edema,  but  there  has  been  described  a 
peculiar  doughiness  or  hardness.  Contractures  may  develop  (Jacoby, 
Koester),  or  marked  paresis  may  be  observed  (Hepp,  Jacoby).  In 
chronic  cases  atrophy  may  advance  to  a  considerable  degree,  and 
Schultze,  Oppenheim,  and  Cassirer  think  that  permanent  or  progressive 
muscle  atrophy  may  be  a  sequel.  Of  late  years  many  cases  have  been 
reported  in  which  only  a  few  muscles  have  been  involved  (Oppenheim, 
Schlesinger). 

Nervous  symptoms  are  usually  not  much  in  evidence  except  in 
terminal  stages,  but  there  are  cases  in  which  the  polymyositis  is  asso- 
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dated  with  polyneuritis;  the  writer  has  lately  seen  such  a  case. 
Bronchopneumonia  (often  an  aspiration  pneumonia)  and  nephritis 
are  the  most  serious  compHcations  of  the  affection.  Potain's  case 
developed  endocarditis.  Forchheimer  observed  a  very  low  specific 
gravity  of  the  blood  (1033)  in  his  case. 

The  prognosis  is  always  grave.  In  Lorenz's  collection  of  fifteen 
cases  death  occurred  in  eleven ;  restoration  to  normal  took  all  the  way 
from  twelve  days  to  two  years.  Oppenheim  takes  a  more  hopeful 
view;  in  ten  personal  cases  but  two  deaths  occurred,  and  complete 
cure  resulted  in  five  cases.  Cases  with  favorable  results  have  been 
communicated  by  Forchheimer,  Levy,  Herz,  and  others,  and,  as  Oppen- 
heim observes,  the  number  will  increase  as  slighter  grades  of  the 
malady  become  recognized.  The  outlook  is  better  in  circumscribed 
cases,  and  in  those  in  which  the  muscles  of  respiration  and  deglutition 
are  not  involved.  The  commonest  cause  of  death  is  from  broncho- 
pneumonia following  aspiration  of  food  or  a  consequence  of  weakness 
of  respiratory  muscles.  Death  from  nephritis  or  myocardial  weakness 
has  been  observed.  The  course  in  many  of  the  cases  finally  restored 
has  been  a  tedious  and  long  one,  interrupted  by  many  recurrent  at- 
tacks. Prognosis  as  to  complete  restoration  of  function  is  rendered 
dubious  by  the  fact  that  permanent  or  progressive  muscle  atrophy  may 
be  established.  Oppenheim  has  lately  emphasized  the  relations  of 
dermatomyositis  and  scleroderma,  and  believes  that  scleroderma  may 
occasionally  have  origin  in  polymyositis. 

At  autopsy  the  muscles  show  marked  degenerative  and  interstitial 
changes;  the  fibers  are  often  separated  by  edema  and  masses  of 
leukocytes.  Haetzoldt  and  Bauer  found  staphylococci  in  one  case 
in  the  muscles,  and  Georgiewsky  and  Koermoeczi  also  report  bacterial 
findings. 

The  affection  has  been  observed  after  acute  articular  rheumatism, 
measles,  tonsilHtis,  influenza,  and  gonorrhea,  and  most  writers  sub- 
scribe to  the  infectious  origin.  The  many  analogies  with  trichinosis 
led  Unverricht  to  the  idea  that  the  affection  might  be  due  to  gregarinidae, 
and  Pfeiffer  has  noted  the  similarity  in  appearance  of  the  muscles 
with  those  of  horses  and  rabbits  affected  by  the  parasites.  Careful 
search  for  the  parasites  has  been  made,  but  so  far  unsuccessfully.  Eosin- 
ophiHa,  so  characteristic  of  trichiniasis,  has  been  reported  absent  in  a 
few  cases,  and  examination  of  muscle  removed  during  Ufe  has  been 
wholly  negative.  Cold  and  overexertion  have  been  accused  (Gowers, 
Loewenfeid).  Oppenheim  saw  two  cases  develop  after  rigid  Kneipp 
cures,  and  would  assign  some  influence  to  the  long-continued  exposure 
to  cold.  Senator,  Albu,  and  Pfeiffer  would  ascribe  influence  to  food- 
poisoning  and  intestinal  intoxication.  Lorenz  writes:  "Die  Ursache 
der  Dermatomyositis  ist  noch  vollstandig  dunkel;  alles,  was  bisher 
in  dieser  Richtung  bekannt  wurde,  sind  negative  Befunde  oder  Hy- 
pothesen." 

•  With  the  lack  of  any  definite  views  as  to  the  cause  or  nature  of  the 
affection,  there  can  be  no  specific  therapy-     Salicylates  and  quinin 
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have  been  tried  repeatedly  without  effect.  Oppenheim  has  seen  good 
results  from  energetic  diaphoresis  in  the  acute  stage  and  from  the  use 
of  electricity  and  massage  later  on.  Forchheimer  thought  Crede 
ointment  of  influence  in  one  case,  and  the  writer  saw  improvement 
follow  inunctions  of  Crede  and  chlorid  of  iron  internally.  In  addition 
to  diaphoresis,  free  catharsis  and  flushing  the  bowel  with  salt  solution 
should  be  tried  in  the  early  stages.  Priessnitz  compresses  may  reheve 
pain  and  soreness,  but  in  many  cases  morphin  must  be  given.  Great 
care  must  be  taken,  when  the  muscles  of  deglutition  and  respiration 
become  involved,  to  avoid  aspiration  pneumonia,  and  heart  stimulants 
must  frequently  be  administered.  During  recovery  massage,  elec- 
tricity, and  strychnin  hypodermically  will  be  of  greatest  value. 

TRUE  MUSCULAR  HYPERTROPHY 

As  a  rule,  when  muscles  are  unduly  large,  the  increase  in  volume  is 
due  to  fat  deposits  or  interstitial  changes  rather  than  to  increased 
muscle  growth.  Some  individuals  seem  naturaUy  to  have  unusual 
muscular  development,  and  constant  use  of  certain  muscle  groups  may 
lead  to  marked  increase  in  size.  It  is  often  hard  to  judge  clinically 
between  true  and  false  hypertrophy,  and  even  examination  of  excised 
portions  of  muscle  may  lead  to  error,  as  contraction  frequently  causes 
an  appearance  of  thickening  of  the  individual  fibers  (Gowers,  Spencer, 
Oppenheim  and  Siemerhng,  Schiefferdecker) . 

True  hypertrophy  is  most  frequently  observed  in  the  course  of 
muscle  dystrophy  and  Thomsen's  disease.  Bruck  described  general 
muscular  overgrowth  in  an  idiotic  child.  Bressler  reported  a  case  of 
Robert  Graves  in  which  h^'pertrophy  of  calf  and  thigh  muscles  followed 
pain  and  cramps  due  to  hip  disease.  Berger  reported  two  cases  of 
hypertrophy  of  muscles  of  the  left  leg  following  thrombosis  of  the 
femoral  vein  and  a  case  following  wound  of  the  thigh.  Benedict  re- 
ported several  cases  in  which  the  shoulder  muscles  were  chiefly  in- 
volved, and  noted  frequent  association  of  vasomotor  symptoms. 
Kron  and  Fulda  described  hypertrophic  changes  in  many  muscles  in 
their  cases,  and  emphasized  the  similarity  with  muscular  dystrophy 
cases  except  that  the  affection  begins  in  adult  life,  involves  the  arms 
most  frequently,  and  is  rarely  symmetric.  Paget  first  described 
hypertrophy  of  muscles  as  a  result  of  venous  thrombosis,  and  cases  have 
been  observ-ed  by  Eulenberg,  Berger,  Redlich,  Goldscheider,  and 
Lorenz.  The  condition  has  most  often  followed  thrombosis  of  the 
femoral  vein  after  typhoid  or  trauma.  The  enlargement  may  be  con- 
siderable, the  muscular  power  either  above  or  below  normal. 

Hypertrophy  of  muscles  as  well  as  of  bones  and  other  tissues  of  a 
part  of  the  body  has  frequently  been  observed  in  syringomyelia.  The 
enlargement  of  an  extremity  has  been  noted  in  erythromelalgia,  and 
hypertrophy  of  muscles  is  an  accompaniment  of  the  peculiar  trophic 
condition  characterized  by  hemihypertrophy  facialis.  Hans  Cursch- 
man*  has  reported  two  cases  of  marked  muscular  hypertrophy  fol- 

*"Ueber  Muskelhypertrophien  hyperkinetischen  Ufsprungs  bei  toxischen  Poly- 
neuritiden,"  Miinch.  med.  VVoch.,  1905,  No.  34,  p.  1627. 


DISEASES   OF  THE   MUSCLES  987 

lowing  long-continued  cramp  in  the  lower  extremity.  Schultze 
reported  two  cases  of  paroxysmal  cramp  associated  with  muscle  over- 
growth. 

The  nature  of  the  affection  is  apparent  when  associated  with  throm- 
bosis, attacks  of  cramp,  or  neuritis.  Treatment  in  these  instances  will 
aim  at  rehef  of  the  underlying  condition.  In  some  cases  of  hyper- 
trophy developing  in  adults  and  without  definite  cause  Benedict  and 
Auerbach  saw  marked  improvement  from  long-continued  use  of  gal- 
vanism. 

PROGRESSIVE  MUSCULAR  DYSTROPHIES 

The  classification  of  muscular  atrophies  has  again  of  late  been  under 
discussion,  and  transition  forms  between  spinal  muscular  atrophies 
and  the  group  of  muscle  dystrophies  have  been  described.  Striimpell 
is  inclined  to  beheve  that  all  forms  of  atrophy  depend  upon  congenital 
weakness  of  the  motor  neuron  in  one  or  another  of  its  parts.  Dejerine 
and  Thomas  have  lately  described  muscular  atrophy  of  the  type  Aran- 
Duchenne,  in  which  the  nervous  system  was  found  absolutely  intact, 
and  cases  of  true  spinal  muscular  atrophy  have  been  reported  with  the 
lesions  of  the  dystrophies  in  the  affected  muscles.  Owing  to  the  well- 
marked  differences  in  typical  cases,  however,  it  is  well  to  preserve  the 
divisions  of  spinal  and  neural  atrophies  and  muscular  dystrophies. 

Erb  gathered  together  and  classified  under  the  heading  of  "dys- 
trophia musculorum  progressiva"  many  forms  of  muscular  atrophy 
and  hypertrophy  that  had  been  regarded  hitherto  as  separate  entities. 
Common  to  all  the  types  is  the  development  in  childhood  or  early  Hfe 
of  certain  peculiarities  in  gait  and  station,  the  frequent  combination  of 
hypertrophy  and  pseudohypertrophy  with  atrophy,  the  failure  of 
reaction  of  degeneration,  and  the  frequent  influence  of  heredity. 
Varied  forms  have  been  described,  dependent  upon  variations  in  the 
groups  of  muscles  affected,  or  the  age  of  onset,  or  the  presence  or  ab- 
sence of  hypertrophic  changes.  Erb  separated  two  groups:  (i)  Cases 
occurring  in  childhood ;   (2)  cases  developing  in  youth  and  young  adults. 

(a)  The  infantile  form  (Duchenne,  Landouzy  and  Dejerine)  is 
distinguished  by  the  early  involvement  of  facial  muscles — the  facio- 
scapulohumeral type  of  the  last-named  authors.  It  appears  in  early 
childhood,  as  a  rule. 

(b)  The  hereditary  form  (including  the  Leyden-Mobius^  and 
ZimmerHn  types)  begins  in  childhood.  The  lumbar  muscles  and  lower 
-extremities  are  first  affected. 

(c)  The  juvenile  type  begins  later— about  puberty  or  in  young 
adults.  The  upper  arm  and  shoulder  girdle  are  usually  first  affected, 
and  hypertrophy  is  limited  to  single  muscles. 

(d)  The  pseudohypertrophic  form  involves  the  back,  pelvic,  thigh, 
and  calf  muscles,  and  is  characterized  by  diffuse  hypertrophy  and  pseu- 
dohypertrophy. Muscles  of  the  shoulder  girdle  and  arms  are  more 
apt  to  show  atrophic  changes.  The  characteristic  gait,  station,  and 
method  of  rising  from  the  recumbent  position  are  all  most  apparent. 
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The  symptoms  appear  in  earliest  childhood;    male  children  are  most 
frequently  attacked. 

The  affection  is  primarily  a  muscle  disease,  and  the  changes  oc- 
casionally described  in  peripheral  nerves  and  cord  are  probably  secon- 
dary. Atrophic  and  hypertrophic  changes  are  found  side  by  side. 
There  may  be  true  hypertrophy  of  the  primitive  fibers,  increase  of 
muscle  nuclei,  and  marked  deposits  of  fat;  enlargement  of  the  muscles 
may  depend  on  true  hypertrophy  or  upon  the  excess  of  fat.  In  late 
stages  entire  muscles  may  wholly  disappear.  Contractures  may 
occur,  but  are  not  frequent. 

The  affection  is  an  excellent  example  of  what  Gowers  has  called 
abiotrophy.  No  causal  factor?  are  known  other  than  the  influences 
of  heredity.  The  disease  may  occur  through  several  generations,  or 
there  may  be  several  cases  in  one  family  without  any  in  the  ascendants. 
Males  are  most  frequently  affected,  but  the  disease  is  usually  trans- 
mitted through  the  mother.  Occasionally  trauma  or  overexertion 
has  seemed  to  precipitate  the  onset.  Association  with  functional 
nervous  affections  and  with  congenital  anomahes  is  not  infrequent. 

There  is  no  direct  danger  from  the  affection  except  with  serious 
involvement  of  the  respiratory  muscles.  The  prognosis  of  the  juvenile 
t3^e  is  better  than  of  the  forms  which  begin  earlier.  The  process  may 
advance  very  slowly  or  may  even  cease  to  advance;  in  most  cases  there 
is  a  gradual  progression.  With  advanced  atrophy,  the  patients  are 
absolutely  helpless,  confined  to  bed,  and  death  occurs  from  some  inter- 
current affection. 

Therapeutic  measures  are  necessarily  of  limited  value.  Over- 
exertion must  be  guarded  against,  but  all  authorities  agree  that  friction 
of  the  muscles,  massage,  passive  movements,  and  moderate  exercise 
are  of  distinct  advantage.  Gowers  emphasizes  the  influence  of  prop- 
erly directed  exercise  in  retarding  the  progress  of  the  affection.  In  a 
few  cases  long-continued  treatment  with  mild  galvanic  currents  has 
seemed  of  advantage.  Drug  treatment  is  of  no  avail.  Phosphorus, 
arsenic,  and  strychnin  have  been  recommended.  Thyroid  extract^ 
thymus,  and  muscle  juice  have  been  given  without  result. 

In  case  of  troublesome  contractures  tenotomy  may  be  done  with 
benefit. 

Members  of  muscle  dystrophy  famiHes  should  be  persuaded  not  to 
marry. 

MYOTONIA  (THOMSEN'S  DISEASE) 

This  affection  is  classed  under  the  myopathies,  and  is  characterized 
by  the  occurrence  of  tonic  spasm  of  the  muscles  on  voluntary  move- 
ment. Like  the  muscle  dystrophies,  it  frequently  occurs  in  several 
members  of  a  family,  and  may  be  transmitted  through  several  genera- 
tions; over  twenty  cases  in  his  own  family  through  four  generations 
were  described  by  the  Swedish  physician,  Thomsen. 

Symptoms  appear  most  often  in  early  childhood,  but  may  be  over- 
looked until  trauma  or  some  accidental  occurrences  call  attention  to 
the  muscular  system.     A  surprising  number  of  cases  have  been  de- 
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scribed  in  young  recruits,  as  the  individuals  are  unable  to  execute 
orders  promptly.  The  disability  is  more  marked  when  a  sudden 
strong  movement  is  intended.  The  muscles  contract  slowly  and  relax 
slowly.  The  cramp  may  last  a  few  seconds  or  half  a  minute.  Move- 
ments are  begun  with  difficulty,  but  after  a  few  contractions  may  be 
executed  with  normal  quickness.  Under  emotional  influences  or  cold, 
or  after  long  periods  of  rest,  the  difficulty  increases.  As  a  rule,  the 
entire  muscular  system  is  more  or  less  affected,  but  with  predominance 
of  symptoms  in  legs  and  arms.  The  affection  may  be  even  limited  to  a 
few  muscles — as  those  of  the  face  or  hand. 

Very  frequently  the  entire  muscular  system  is  overdeveloped,  and 
the  individuals  look  like  gymnasium  athletes.  The  strength  is,  how- 
ever, rather  below  than  above  normal.  Single  muscles  may  be  hyper- 
trophied  and  the  picture  of  muscle  dystrophy  closely  imitated.  Hoff- 
man, Rossolimo,  Schott,  and  others  have  dwelt  on  the  association  of 
atrophy  and  Thomsen's  disease,  and  think  progressive  muscular 
atrophy  may  develop  in  the  course  of  the  affection.  Erb  described 
certain  peculiar  muscle  phenomena  and  electric  reactions.  Mechani- 
cal muscle  irritability  is  much  increased,  and  the  irritated  muscle  re- 
mains several  seconds  in  contraction.  The  direct  faradic  irritability 
of  the  muscles  is  increased,  with  persistence  of  contraction.  To  gal- 
vanism the  muscles  react  with  slow  tonic  contractions  that  relax 
slowly,  and,  with  apphcation  of  an  electrode  on  the  back  of  the  neck  or 
sternum  and  the  other  in  the  hand  and  the  use  of  strong  currents  (15  to 
20  ma.),  a  pecuhar  undulation  may  be  seen  traveling  through  the 
muscles  from  the  cathode  to  the  anode. 

In  addition  to  typical  cases,  mostly  of  congenital  origin,  instances 
may  be  observed  in  which  the  peculiarity  shows  only  in  a  few  muscles, 
or  in  which  the  condition  is  but  transitory,  Jacoby  would  separate 
cases  into  three  groups — congenital,  acquired,  and  transitory.  Talma 
has  described  a  number  of  cases  of  the  acquired  form.  Nothnagel  saw 
muscle  cramp  of  this  character  develop  in  the  arm  of  a  typhoid  con- 
valescent. Schlesinger  has  observed  myotonic  symptoms  in  certain 
muscle  groups  in  syringomyelia.  Frankl-Hochwart,  Schultze,  Hoff- 
man, and  others  have  described  myotonia  in  the  course  of  tetany. 
Eulenberg  has  described,  under  the  name  of  "paramyotonia  congenita," 
a  pecuhar  stiffness  of  the  muscles  occurring  under  the  influence  of  cold. 
Lundborg  has  written  of  the  occurrence  of  myotonia  in  the  family  form 
of  myoclonia.  Edsall  has  lately  described  two  cases  of  marked  "  transi- 
tory myokymia  and  myotonia  apparently  due  to  excessive  hot  weather," 
and  has  emphasized  the  present  haphazard  method  of  classifying 
myospasms. 

Pathologic  anatomic  investigations  point  to  a  primary  muscle 
affection.  An  exhaustive  examination  of  the  nervous  system  by 
Dejerine  and  Sottas  failed  to  show  appreciable  lesions.  Erb  demon- 
strated hjq^ertrophy  of  the  muscular  fibrillae.  Shiefferdecker  and 
Schultze  *  describe  moderate  hypertrophy  of  the  primitive  fibers. 
*  Deut.  Zeit.  f.  Nervenheilkunde,  1903,  Bd.  xxv,  p.  i,  345. 
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associated  with  atrophic  fibers;  proliferation  of  nuclei  is  no  more  than 
the  increased  size  of  fibers  would  account  for;  peculiar  granulation 
of  the  sarcoplasm  was  noted. 

Beyond  the  fact  that  the  disease  is  a  family  and  hereditary  one, 
nothing  is  known  of  the  causal  factors.  The  influences  of  trauma  and 
cold  are  but  indirect;  autointoxication  and  internal  secretion  (para- 
thyroid) theories  have  not  been  substantiated;  relationship  of  the 
parents  has  been  accused — the  parents  of  two  girls  with  the  affection 
observed  by  the  writer  are  first  cousins.  Gowers  is  inchned  to  believe 
that  nerve  as  w-ell  as  muscle  overaction  plays  a  role  in  the  affection,  or 
that  the  nerve-cell  overaction  may  be  primary  and  the  muscle  cramp 
but  secondary. 

There  is  hardly  ever  any  danger  from  the  affection,  but  it  persists 
through  life  and  may  handicap  the  patient  considerably  in  his  vocation. 
In  rare  cases  sudden  general  cramp  may  throw  the  patient  from  his 
feet  and  lead  to  injury.  There  is  no  treatment  of  distinct  value; 
Thomsen  recommended  active  muscular  exertion.  The  prognosis  is 
rendered  somewhat  more  gloomy  by  the  possibility  of  later  muscle 
atrophies  and  the  rather  frequent  association  of  a  certain  degree  of 
mental  impairment. 

PARAMYOCLONUS  MULTIPLEX 

This  affection,  described  by  Friedreich  in  1881,  is  characterized  by 
clonic  contractions  occurring  chiefly  in  the  extremities  and  trunk. 
The  contractions  are  quick,  occurring  continuously,  or  in  series  of 
distinct  attacks.  Movement  of  the  parts  may  be  slight,  owing  to 
antagonistic  muscles  being  involved  synchronously.  Unverricht  de- 
scribed a  type  of  the  disease  distinguished  by  its  association  with 
epilepsy  and  the  occurrence  in  members  of  the  same  family,  and  Weiss, 
Gucci,  and  Lundborg  have  noted  its  inheritance  through  several  genera- 
tions. Lundborg  lays  stress  upon  dementia  as  a  common  outcome,  and 
speaks  of  "dementia  myoclonica." 

There  is  great  confusion  in  the  classification  of  tics  and  myoclonias, 
many  writers  describing  chronic  chorea,  convulsive  tics,  myokymia, 
and  hysterical  motor  phenomena  under  the  heading  myoclonus.  The 
name  should  be  reserved  for  the  symptom-complex  described  by  Fried- 
reich, regarding  the  form  of  Unverricht  as  a  special  type. 

The  affection  is  more  common  in  young  men,  and  has  been  ascribed 
to  the  influences  of  fright,  trauma,  or  varied  infections.  No  anatomic 
changes  have  been  found  in  the  muscles  or  the  nervous  system.  Fried- 
reich and  Unverricht  adopted  the  hypothesis  of  an  increased  irritability 
of  the  ganglion-cells  of  the  anterior  horns.  Dysthyroidea  has  been 
accused,  or.  more  lately,  Lundborg  has  thought  of  a  disturbed  function 
of  the  parathyroids  as  cause  of  the  affection. 

The  prognosis  is  not  good  except  in  the  h^^sterical  form.  The  asso- 
ciations with  epilepsy  and  dementia  in  the  Unverricht  tjy-pe  renders  the 
outcome  still  more  gloomy.  Prolonged  warm  baths,  moderate  exercise, 
and  galvanism  may  be  beneficial.     Arsenic,  bromids,  and  chloral  have 
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been  the  drugs  most  often  recommended.  Favorable  effects  have  been 
reported  from  administration  of  thyroid  extract;  Oppenheim,  how- 
ever, has  seen  no  good  results.  Parathyroid  feeding  should  be  tried  in 
view  of  recent  experimental  evidence.  Suggestion  and  hypnotism 
may  be  employed. 

MYOSITIS  OSSIFICANS  PROGRESSIVA 

This  affection  is  characterized  by  the  occurrence  of  multiple  in- 
flammatory lesions  in  the  muscles,  with  a  tendency  to  recur  in  definite 
attacks  and  to  end  in  ossification.  It  may  seem  nothing  more  at  first 
than  ordinary  rheumatism  or  myositis,  and  bony  changes  may  take 
months  to  develop.  The  back  and  neck  muscles  are  most  often  in- 
volved, but  gradually,  in  subsequent  attacks,  almost  the  entire  mus- 
cular system  may  be  invaded.  The  mimetic  muscles,  as  a  rule,  escape, 
but  the  masseters  and  temporals  are  not  spared.  Involvement  of  the 
thorax  muscles  may  seriously  impede  respiration  and  favor  develop- 
ment of  lung  affections.  The  ossification  foci  are  at  first  small,  but 
spread  gradually  by  fusion  or  involvement  of  fresh  areas  until  large 
bony  tum.ors  may  result,  and  the  adjacent  fibrous  tissues  or  bones  may 
be  invaded.  From  cHnical  observation  and  rr-ray  examination  it  has 
been  finally  established  that  the  ossification  is  definitely  intramuscular 
and  does  not  represent  invasion  from  adjacent  bony  structures. 

The  affection  occurs  at  a  very  early  age — sometimes  in  the  first 
months,  and  nearly  always  before  the  age  of  twenty.  Males  are  more 
often  affected.  The  etiolog>'  is  not  known.  Since  Miinchmeyer, 
most  writers  assume  an  inherited  weakness  of  the  muscular  system 
with  increased  irritability  and  predisposition  toward  ossification. 
Trauma  plays  a  great  role  in  precipitating  attacks,  and  even  the  slight- 
est injury  may  be  followed  by  appearance  of  new  foci  of  disease  in  the 
affected  part.  The  process  is  essentially  a  myositis  ending  in  ossifica- 
tion, but  the  peculiar  constitution  favoring  bony  growth  is  wholly 
unexplained.  The  frequent  occurrence  (in  60  per  cent,  of  cases)  of 
microdactylia  would  add  weight  to  the  theory  of  a  congenital  tendency 
to  the  disease;  the  great  toes  on  both  sides  are  short  and  twisted  in- 
ward ;  the  thumbs  may  show  similar  deformity. 

The  disease  progresses  in  recurrent  attacks,  between  which,  for 
weeks  or  months,  the  patients  may  seem  perfectly  well.  Trauma  is  a 
frequent  cause  of  renewed  activity.  The  patients  gradually  become 
disabled,  and  deformities  develop.  Involvement  of  the  masseters  and 
temporals  may  seriously  interfere  with  nutrition.  Death  occurs  usually 
from  some  intercurrent  affection. 

There  is  no  specific  treatment.  The  patients  must  be  guarded 
against  injuries,  even  the  most  trifling.  Surgical  interference  is,  un- 
fortunately, contraindicated  except  for  imperative  reasons,  as  the 
manipulations  necessary  for  removal  of  bony  tumors  give  rise  to  new 
irritation  and  formation  of  bony  growths  in  the  scar  (Gibney) .  With 
serious  locking  of  the  jaws,  however,  operations  must  be  attempted, 
and  Braun,  von  Eiselsberg,  and  Pollard  have  reported  permanent  benefit. 
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MENTAL  DISEASES 
By  James  Hendrie  Lloyd,  A.M.,  M.D. 

Statement  of  the  Subject. — Insanity  may  be  defined  as  a  disease 
of  the  brain  in  which  there  is  derangement  of  the  mental  faculties. 
This  definition,  to  be  sure,  is  only  provisional,  for  the  time  has  not  yet 
come  to  give  an  exact  definition  of  insanity.  Therefore  it  is  desirable 
to  point  out,  at  once,  the  most  important  ways  in  which  this  term  is 
to  be  delimited  in  an  article  devoted  to  the  therapeutics  of  mental 
diseases.* 

In  the  first  place,  it  must  be  allowed  that  not  all  affections  of 
the  brain  that  cause  derangement  of  the  mental  faculties  are  con- 
ventionally regarded  as  examples  of  insanity.  The  exceptions  are 
not  a  few.  Thus  the  delirium  of  fever,  the  concussion  of  the  brain 
caused  by  violence,  the  acute  poisoning  by  alcohol  or  morphin,  the 
disturbance  caused  by  a  bad  dream  or  by  somnambuHsm — none  of 
these  is  an  example,  conventionally  speaking,  of  insanity,  although 
they  are  all  instances  of  affections  of  the  brain  in  which  there  is  de- 
rangement of  the  mental  faculties.  But  even  in  these  familiar  ex- 
amples the  distinction  from  insanity  is  in  a  sense  arbitrary,  for  most, 
if  not  all,  of  these  affections  are  closely  allied  to,  and  may  even  termi- 
nate in,  true  insanity.  From  a  therapeutic  standpoint  this  fact  is 
important.  Thus,  the  delirium  of  fever,  the  intoxication  from  alcohol, 
and  the  disorders  of  the  brain  from  trauma,  may  supply  hints  in  the 
therapeutics  of  mental  diseases,  because  infections,  poisons,  and 
injuries  are  potent  causes  of  insanity. 

In  the  second  place,  insanity  in  most  instances  is  something  more 
than  an  affection  or  derangement  of  the  mental  faculties.  It  may 
be  in  the  widest  sense  a  physical  ailment,  and  one  which  involves 
many  other  organs  than  the  brain.  For  instance,  in  the  more  violent 
or  agitated  forms  of  insanity,  there  is  rapid  exhaustion,  even  tending 

*  Much  time  has  often  been  wasted  in  seeking  for  an  exact  definition  of  insanity.  It 
is  a  mere  dialectic  feat — a  sort  of  mental  gymnastics — to  indulge  in  this  e.xercise;  and  the 
subject  has  but  little  practical  usefulness.  The  question  is  more  likely  to  loom  up  in 
medico-legal  practice  than  in  therapeutics.  Winslow  ("  Plea  of  Insanity,"  p.  76)  cautioned 
medical  witnesses  not  to  attempt  to  define  insanity,  and  an  eminent  British  jurist,  Lord 
Justice  Blackburn,  said  before  a  committee  of  the  House  of  Commons,  that  he  verily 
believed  it  was  not  in  human  power  to  do  it.  Among  the  most  noteworthy  definitions 
are  those  of  Esquirol  ("Mental  Maladies,"  Am.  Trans.,  p.  21),  and  of  Brigham — the  latter 
of  which  is  not  unlike  that  given  in  the  text  above,  and  is  as  follows:  "Insanity  is  a  chronic 
disease  of  the  brain,  producing  either  derangement  of  the  intellectual  faculties,  or  pro- 
longed change  of  the  feelings,  affections,  and  habits."  But  insanity  is  not  always  a  chronic 
disease.  (See  an  article  by  Borie,  in  the  "Edin.  Med.  Journ.,"  1865,  vol.  xi,  p.  21,  on 
"The  Definition  of  Insanity.") 
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to  death:  in  such  cases  all  the  vital  functions  of  the  body  are  involved. 
Digestion,  nutrition,  sleep,  circulation,  the  blood-making  function, 
the  action  of  the  skin,  menstruation,  and  even  the  renal  excretion,  are 
all  more  or  less  perverted.  The  same  is  true  in  the  worst  forms  of 
mental  depression.  Underlying  the  insanity,  in  fact,  and  probably 
in  many  cases  acting  as  the  true  cause  of  it,  is  a  disturbance  of  nutri- 
tion, which  may  even  be  a  blood  infection,  or  toxemia;  and  this  is  in 
every  sense  a  physical  disorder.  It  may  be  said,  in  fact,  in  some  of 
these  cases  that  the  insanity  is  only  an  epiphenomenon,  just  as  de- 
lirium may  or  may  not  be  an  incident  in  the  course  of  a  typhoid  fever. 
From  this  standpoint  it  is  evident  that  much  Hght  is  thrown  upon  the 
therapeutics  of  insanity.  This  leads  us  to  a  brief  statement  of  the 
etiology  of  mental  diseases. 

THE  CAUSES  OF  INSANITY 

This  subject  is  of  signal  importance  for  a  proper  understanding 
of  therapeutics.*  Among  the  most  common  causes  are  heredity, 
alcohol,  narcotics,  syphihs,  infection,  exhaustion,  trauma,  shock, 
emotional  disturbance,  and  all  other  agents  that  pervert  or  interfere 
with  the  normal  nutrition  of  the  brain. 

The  exact  relation  of  heredity  to  insanity  is  uncertain.  Statistics 
vary,  but  the  vast  number  of  instances  now  observed  leaves  no  doubt 
that  this  is  an  important  factor,  j  Maudsley  says  that  from  one-fourth 
to  one-half  of  the  insane  have  the  hereditary  taint.  Sankey  says  one- 
fifth,  but  this  is  far  too  low.  From  a  report  made  to  the  French 
government  in  1861  it  appeared  that  530  out  of  1000  insane  patients 
had  a  history  of  heredity.  Exact  figures  are  difficult  to  obtain  because  of 
the  ignorance  or  reticence  of  the  patients  and  their  friends.  Heredity 
may  be  shown  either  in  the  lineal  or  in  collateral  lines.  It  often  acts 
by  transformation :  that  is,  the  ancestral  stock  may  show  other  nervous 
disorders,  such  as  epilepsy,  inebriety,  hysteria,  and  neurasthenia.  In 
such  cases  there  is  a  neurotic  taint,  and  insanity  is  evolved  upon  this  soil. 

Alcohol  is  a  direct  poison  to  the  nervous  system,  and  is  an  ever 
active  cause  of  mental  disease.  It  has  been  supposed  to  be  a  much 
more  prevalent  cause  in  modern  than  in  ancient  times  because  of  the 
facility  and  cheapness  with  which  distilled  spirits  are  made  and  put 
upon  the  market  in  the  present  day.  Morel|  was  one  of  the  first 
to  demonstrate  that  this  modern  curse  is  the  cause  of  a  chronic  de- 
generation which  shows  itself  not  only  in  the  immediate  victims  but 
also  in  their  descendants  through  several  generations.  It  causes  both 
acute  and  chronic  insanities;  as  delirium  tremens,  mania  a  potu, 
chronic  systematized  insanity,  and  general  paresis;  while  it  contributes 
to  the  causation  of  idiocy,  imbecility,  and  epilepsy  in  the  offspring. 

*  Krafft-Ebing:  "Lehrbuch  der  Psychiatrie";  also  "Traite  Clinique  de  Psychiatric," 
traduit  par  Laurent,  Deux.  Part,  Chap.  Prim.,  p.  167. 

t  Lloyd:  in  Wharton  and  Stille's  "Med.  Jurisp.,"  fifth  ed.,  vol.  iii,  p.  591;  Drahms: 
"The  Criminal,"  p.  137;  Hagen:  "Statistische  Untersuchungen  iiber  Geisteskrank- 
heiten,"  1876. 

t  Morel:   "'Traite  des  Degenerescences,"  Paris,  1857. 
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Narcotics,  such  as  opium  and  its  derivatives,  cocain,  cannabis 
indica,  and  chloral,  are  not  infrequent  causes  of  insanity. 

The  action  of  syphilis  upon  the  nervous  system  has  been  well 
understood  since  the  researches  of  Heubner.*  This  poison  acts 
primarily  upon  the  coats  of  the  blood-vessels,  and  spreads  thence  to 
the  connective  tissue  and  the  neuroglia,  causing  often  an  exudate 
which  involves  the  nervous  tissue.  The  exciting  agent  of  syphilis 
is  now  believed  to  be  a  spirochaite.  It  possibly  causes  a  toxin,  which 
may  act  directly  upon  the  nerve-cells,  as  well  as  upon  the  blood- 
vessels and  neurogha.  Thus  syphilis  is  the  cause  of  many  and  di- 
versified symptoms  in  the  nervous  system,  not  all  of  them  mental. 
But  of  these  mental  affections  the  commonest  are  syphilitic  dementia 
and  general  paresis. 

Infections  of  various  kinds  may  cause  mental  disorder.  Such 
psychoses  as  accompany  the  infectious  fevers — the  delirium,  for 
instance,  of  typhoid  fever,  of  t}^hus  fever,  of  smallpox,  of  pneu- 
monia, and  of  cerebrospinal  fever — are  instances  unquestionably  of 
the  intoxicating  action  of  microbes,  or  their  toxins,  on  the  brain.  In 
some  cases  this  mental  disorder  continues  after  the  subsidence  of  the 
fever,  and  constitutes  a  veritable  insanity,  sometimes  called  post- 
febrile insanity.  Septic  conditions,  such  as  occur  in  surgical  cases  and 
in  child-bed,  are  also  responsible  for  mental  disease.  Another  cause 
\^  is  tuberculosis.  Bacteriology,  in  fact,  offers  an  immense  field  for 
investigation  in  mental  pathology.f  It  is  possible  that  we  are  only 
at  the  threshold  of  the  subject  as  yet. 

Trauma  may  contribute  to  the  causation  of  insanity,  especially 
when  it  is  associated  with  profound  mental  shock,  as  in  railroad  acci- 
dents, in  which  great  fright  as  well  as  physical  injury  is  experienced. 
Delirium  may  result  in  such  cases,  as  well  as  long-continued  depression 
or  confusion  of  mind;  and  in  some  instances  a  delusional  mental 
state,  such  as  paranoia,  may  occur.  A  noted  case  in  medico-legal 
annals  was  that  of  Hadfield,  who  shot  at  George  III.  This  man  had 
received  a  severe  injury  to  his  brain  in  battle.  He  became  insane, 
and  was  successfully  defended  by  Erskine  in  a  celebrated  speech  in 
the  court  of  King's  Bench. J  Surgical  operations  sometimes  act  as 
traumata  to  cause  insanity. 

Closely  allied  with  shock  are  emotional  disturbances  of  all  kinds, 
such  as  grief,  fear,  anxiety,  disappointment,  shame,  and  rehgious 
and  political  excitement. 

Exhaustion,  as  from  overwork,  ill-feeding,  bad  hygiene,  or  in  fact 
from  any  cause  which  seriously  interferes  with  nutrition,  is  often  a 
cause  of  a  mental  breakdown.  So  also  may  a  sunstroke,  or  poisoning, 
as  from  lead  or  mercury,  cause  grave  and  long-continued  insanity. 
Affections  of  the  thyroid  gland,  as  in  myxedema  and  exophthalmic 

*  Heubner:  "Die  luetische  Erkraiikungen  der  Hirnarterien,"  1874;  also  Ziemssen's 
Cyclopedia,  vol.  xii. 

t  Berkley:  "Mental  Diseases,"  p.  361.  This  is  the  best  work  in  the  English  language 
for  the  study  of  the  infection  psychoses. 

%  Howell's  "State  Trials,"  vol.  xxvii,  p.  1281. 


MENTAL   DISEASES  995 

goiter,  cause  grave  mental  disorders.  Imprisonment,  especially  soli- 
tary confinement;  and  military  service,  especially  in  the  tropics,  con- 
duce to  mental  disease.  The  latter  cause  has  been  active  among  the 
American  troops  in  the  Philippine  Islands. 

In  brief,  any  cause  that  leads  to  impaired  nutrition  of  the  brain, 
especially  in  neurotic  persons,  or  those  who  are  predisposed  by  hered- 
ity or  by  constitution,  may  cause  insanity.  And  this  leads  to  the 
general  statement,  so  important  from  a  therapeutic  standpoint,  that 
insanity  is  a  disease  of  the  organic  brain,  and  is  the  evidence  of  im- 
paired metaboHsm,  superadded  in  some  cases  to  a  constitutional 
defect. 

THE  VARIOUS  FORMS  OF,  INSANITY 

For  our  present  purposes  a  very  brief  statement  of  the  various 
forms  of  insanity  is  all  that  is  required,  and  these  may  be  presented 
without  any  attempt  at  elaborate  classification.  As  the  main  object 
in  this  chapter  is  therapeutics,  it  is  desirable  merely  to  state  the 
various  psychoses  with  reference  especially  to  the  indications  for 
treatment.     All  speculation  and  controversy  will  be  avoided. 

It  has  long  been  customary  to  distinguish  between  states  of  excite- 
ment and  states  of  depression  in  mental  disease.  The  former  are 
included  under  the  term  "mania";   the  latter  under  "melancholia." 

Mania  is  defined  as  a  functional  mental  disease  in  which  there  is  a 
morbid  acceleration  of  the  ideas  and  increased  irritability  of  the  motor 
centers  of  the  brain.*  There  is  exaltation,  tending  to  incoherence, 
with  motor  excitement,  and  the  emotional  state  is  one  sometimes  of 
gaiety,  but  sometimes  of  irritabihty  and  anxiety.  The  tendency  is 
often  to  rapid  exhaustion.  There  may  be  loss  of  flesh,  impaired  diges- 
tion, and  insomnia.  In  severe  cases  there  is  confusion  of  ideas, 
great  loquaciousness,  constant  restlessness,  and  the  formation  of 
delusional  ideas.  The  conduct  may  become  violent;  the  patient 
struggles,  resists,  and  fights;  he  uses  unseemly  language,  and  may  be 
destructive  of  clothing,  furniture,  etc.  There  is  complete  loss  of  self- 
control,  with  entire  change  of  character,  refusal  of  food,  dirty  habits, 
and  noisy  declamation.  In  short,  there  is  general  excitement  of  the 
brain. 

Melancholia  is  often  defined  as  the  opposite  of  mania.  Its  char- 
acteristic is  mental  pain  with  profound  depression.  The  melancholiac 
usually  has  delusions  of  personal  unworthiness,  of  impending  evil, 
and  of  physical  ailments.  In  grave  cases  there  may  be  hallucinations 
of  sight  and  hearing.  The  mental  suffering  is  intense,  but  the  reason- 
ing faculties  are  sometimes  well  preserved,  the  emotional  disturbance 
being  the  conspicuous  s}Tnptom.  The  conduct  is  in  accord  with  this 
mental  state:  the  patient  is  dull,  dejected,  apathetic.  He  reproaches 
himself,  or  he  may  be  mute.  The  physical  health  sometimes  suft'ers 
greatly;  food  is  refused;  nutrition  falls  off;  the  secretions  are  im- 
paired, and  sleep  is  disturbed  or  abolished.  In  some  cases  there  is 
great  agitation — melancholia  agitata.     In   others   there  is   complete 

*  Mendel:  "Die  Manie." 
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apathy  and  the  appearance  of  stupor — melancholia  attonita.  The 
great  risk  in  melancholia  is  of  suicide. 

Manic-depressive  Insanity. — Very  recently,  under  the  leadership 
of  Kraepehn,*  a  German  ahenist,  it  has  become  quite  common  in 
America  to  describe  a  manic-depressive  insanity,  in  which  the  time- 
honored  distinction  between  mania  and  melancholia  is  ignored.  In 
some  cases,  it  is  true,  both  these  mental  states  may  be  seen,  either 
alternating,  or  following  each  other  in  cycles,  or  even  coexisting  in  a 
sense  in  the  same  patient.  This  tendency,  however,  to  break  down  the 
distinction  between  these  two  chief  psychoses  seems  too  radical  to 
many  clinicians,  and  it  is  not  likely  ultimately  to  prevail.  The  ques- 
tion is  purely  a  nosologic  one,  and  need  not  detain  us  here.  It  is 
enough  to  say  that  this  so-called  manic-depressive  insanity  is  the 
clinical  expression  of  a  profoundly  disturbed  nutrition  of  the  brain, 
and  demands,  like  mania  and  melancholia,  a  plan  of  treatment  directed 
to  restore  nutrition.  In  some  of  these  double  forms,  however,  espe- 
cially in  periodic  and  circular  insanity,  as  described  originally  by 
Falret,  heredity  is  marked;  prognosis  is  bad;  and  treatment,  so  far 
as  permanent  cure  is  concerned,  is  likely  to  be  unavailing. 

Delirium. — Under  this  head  are  included  what  are  known  as  the 
infection  psychoses.  In  some  mental  cases  there  is  a  veritable  delirium, 
rather  than  a  mania.  This  delirium  is  not  unlike  the  kindred  mental 
state  seen  in  the  infectious  fevers,  such  as  t}^hoid  fever,  pneumonia, 
etc.  There  is  great  confusion,  incoherence,  loss  of  the  sense  of  identity 
of  persons  and  place,  muttering,  restlessness,  jactitation,  in  grave 
cases  proceeding  to  profound  stupor  and  even  coma.  These  severe 
cases  are  sometimes  called  acute  delirium,  or  delirium  grave.  In 
milder  cases  they  are  called  confusional  insanity,  when,  as  their  name 
indicates,  there  is  confusion  of  mind,  often  associated  with  hallucina- 
tions of  sight  and  hearing.  These  delirious  and  confusional  t}^es 
are  especially  suggestive  of  a  blood  infection;  and,  in  fact,  as  already 
said,  they  sometimes  occur  after  the  infectious  diseases  and  in  cases  of 
sepsis.  The  insanity  sometimes  seen  in  puerperal  cases  is  usually  of 
this  type.  In  pure  cases  of  acute  delirium,  however,  it  is  often  im- 
possible to  demonstrate  a  microbian  infection,  although  the  general 
chnical  appearances  strongly  suggest  it.f 

Toxic  Insanities. — Of  first  importance  from  a  therapeutic  standpoint 
are  the  various  toxic  insanities,  chief  among  which  are  those  caused  by 
alcohol.  Since  Magnus  Huss  wrote  his  work  on  chronic  alcoholism,| 
this  subject  has  been  widely  studied,  for  alcohol  is  fully  recognized 
to-day  as  supplying  one  of  the  great  problems  of  pathology.  §  The 
mental  diseases  caused  by  alcohol  are  either  acute  or  chronic.     Of  the 

*Kraepelin:  "Psychiatric,"  1903.  See  also  Paton's  recent  treatise,  "Psychiatry," 
chap,  xiii,  1905,  for  a  reflex  of  KraepeHn's  ideas. 

t  Stoddart  (Lancet,  March  5,  1904)  has  advanced  a  theory  of  infection,  according  to 
which  in  mania  an  irritating  substance  is  formed  within  the  brain-cells,  while  in  melan- 
cholia a  paralyzing  substance  is  formed. 

X  Alagnus  Huss:   "  Alcoholismus  Chronicus,"  Stockholm,  1851. 

§  Bevan  Lewis:  "Mental  Diseases,"  second  ed.,  p.  34'5. 
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former,  delirium  tremens  is  the  common  type;  in  this  affection  the 
delirium  is  not  unHke  that  caused  by  the  infectious  fevers,  but  it  is 
distinguished  especially  by  muscular  tremors,  and  by  hallucinations, 
especially  of  sight.  The  physical  disorder  is  also  marked;  there  is 
impaired  digestion  and  nutrition,  refusal  of  food,  insomnia,  prostra- 
tion, and  in  grave  cases  a  typhoid  state.  In  chronic  alcoholic  in- 
sanity there  is,  in  addition  to  various  physical  derangements,  especially 
of  the  liver,  stomach,  kidneys,  and  blood-vessels,  a  tendency  to  the 
formation  of  systematized  delusions,  such  as  of  persecution  and  of 
marital  infidehty,  along  with  change  of  character,  and  characteristic 
mental  and  moral  perversions.  Alcoholism  is  also  a  potent  factor 
in  the  causation  of  general  paresis;  in  fact,  some  French  writers 
attach  more  importance  to  it  in  this  respect  than  to  syphilis. 

In  the  search  for  novelties,  or  for  old  things  under  new  names,  we 
hear  much  nowadays  about  Korsakoff's  psychosis.  This  is  a  delirious 
state,  sometimes  called  ''chronic  dehrium  tremens,"  in  which  there  is 
great  confusion  of  identity  of  persons,  time,  and  place,  with  a  tendency 
to  "fabulation"  and  the  formation  of  hallucinations  of  sight  and 
hearing.     It  is  seen  especially  in  cases  of  alcoholic  multiple  neuritis.* 

Opium  and  its  various  derivatives,  when  used  habitually  and  to 
excess,  cause  mental  and  moral  changes  that  are  more  or  less  char- 
acteristicf  The  same  may  be  said  of  cocain.  In  fact,  cocain,  as 
was  first  pointed  out  by  Erlenmeyer,t  causes  a  typical  delusional 
insanity,  in  which  hallucinations  are  common.  Many  drug  habitues 
use  more  than  one  drug;  thus  cocain  users,  as  a  rule,  are  also  addicted 
to  morphin.  These  victims  deteriorate  rapidly,  in  both  body  and 
mind,  and  soon  become  wrecks.  In  the  cocain  habitue  especially 
there  are  loss  of  weight,  muscular  weakness,  tremor,  anesthesia,  and 
disturbance  of  the  heart  and  circulation.§  Among  other  drugs  may 
be  mentioned  chloral,  ether,  and  chloroform,  but  their  abuse  is  not 
common  in  this  country.  |1  Ether  has  sometimes  been  substituted  for 
alcohol,  as  in  Ireland  in  1842,  after  the  crusade  of  Father  Matthew 
against  drunkenness.**  Cannabis  indica,  or  hashish,  is  greatly  abused 
in  the  East,  and  is  the  prolific  cause  of  insanity  in  Egypt  and  India.ft 

Syphilitic  Insanity. — Syphihs  is  a  potent  cause  of  evil  in  the  ner- 
vous system,  as  already  explained.     It  causes  many  nervous  symptoms 

*See  Hurd:  "Korsakoff's  Psychosis,"  Am.  Joum.  Insanity,  July,  1905,  p.  63;  also 
H  W.Miller:  ibid.,  Jan.,  1904,  for  bibliography;  and  Cole:  "On  Changes  in  the  Central 
Nervous  System  in  the  Neurotic  Disorders  of  Chronic  Alcoholism,"  Bram,  Autumn,  1902. 

t  Kerr:  "Inebriety,"  third  ed.,  New  York,  1894. 

t  Erlenmeyer:  "Ueber  Cocainsucht,"  Deut.  med.  Ztg.,  1886,  vn,  483. 

§  Lloyd,  in  Wharton  and  Stille's  "  Med.  Jurisp.,"  fifth  ed.,  vol.  1,  p.  874- 

II  Dante  Gabriel  Rossetti,  the  English  poet  and  painter,  had  the  chloral  habit,  and 
used  to  take  60  grains  at  a  dose,  repeated  at  frequent  intervals.  He  became  insane,  with 
delusions  of  persecution.  His  wife  was  an  opium  taker,  and  died  from  an  overdose, 
whether  by  accident  or  design  was  not  certain.  Wiikie  CoUins,  the  riove  1st  drank  his 
laudanum  by  the  \vineglassful,  and  when  remonstrated  with  by  a  fnend,  told  him  not  to 
be  alarmed,  for  De  Quincey  used  to  drink  laudanum  out  of  a  ]ug.  These  instances  are 
given  by  Hall  Caine  in  "  My  Story." 

**  "Twentieth  Cent.  Practice,"  vol.  iii,  p.  96. 
tt  Peterson:   "Medical  Notes  in  Egypt." 
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by  its  action  on  the  brain  and  spinal  cord,  and  among  these  are  various 
mental  changes.  Headache,  insomnia,  or  its  opposite,  somnolence, 
confusion,  stupor,  dementia,  and  epileptiform  seizures  are  the  com- 
monest symptoms;  and  in  the  aggregate,  or  in  various  combinations, 
they  constitute  the  disease  known  as  syphilitic  dementia.  This  affec- 
tion must  be  distinguished  from  general  paresis,  for  while  it  has  some 
features  in  common  with  the  latter  disease,  and  may  possibly  even 
merge  into  it,  it  is  in  some  ways  distinguishable.  There  is  not  the 
same  classic  evolution  as  in  paresis,  and,  what  is  of  the  greatest  im- 
portance, the  simple  dementia  of  syphilis  is  sometimes  curable.  This 
syphilitic  dementia  is  probably  due  to  a  specific  inflammation  diffused 
over  a  large  surface  of  the  brain  cortex. 

General  paresis  is  now  one  of  the  best  known  forms  of  insanity, 
and  is  dependent  on  a  diffuse  inflammatory  or  degenerative  process 
in  the  brain.  It  is  characterized  by  change  of  character,  expansive 
delusions,  progressive  dementia,  affections  of  gait  and  speech,  and, 
in  the  advanced  stages,  by  epileptiform  and  apoplectiform  crises, 
with  various  forms  of  paralysis.  Its  tendency  is  steadily  onward  and 
downward,  and  it  terminates  quite  uniformly  in  death.  Syphilis  is 
doubtless  a  most  important  factor  in  the  causation  of  general  paresis, 
but  statistics  vary  as  to  the  frequency  of  this  cause.  Savage*  gives 
70  per  cent. ;  Berkleyf  50  per  cent. ;  while  more  recent  observers 
claim  that  the  disease  is  invariably  syphilitic.  These  figures,  however, 
supply  little  if  any  basis  for  treatment,  because  anti-syphilitic  treat- 
ment will  not  cure  general  paresis. 

Insanity  is  not  uncommonly  associated  with  the  great  neuroses, 
such  as  epilepsy,  hysteria,  and  neurasthenia.  The  most  important 
of  these  is  unquestionably  epilepsy,  for  there  are  many  forms  of 
epileptic  insanity. J  Of  these,  the  most  common  are  epileptic  mania 
and  fury,  automatism,  and  concealed  or  masked  epilepsy,  in  which 
there  are  substituted  mental  crises  in  the  place  of  the  fits.  Some  of 
these  patients  display  great  violence.  In  hysteria  and  neurasthenia 
there  are  also  mental  disorders,  such  as  hysterical  trance,  somnambu- 
lism, and  delirium;  while  in  neurasthenia  it  is  not  uncommon  to  have 
various  obsessions,  such  as  the  insanity  of  doubt,  and  various  morbid 
fears  or  phobias,  and  morbid  impulses.  §  Many  of  these  latter  states 
are  amenable  to  treatment.  A  delirium  or  confusional  insanity  is 
sometimes  seen  in  chorea. 

Senile  insanity,  or  the  insanity  of  old  age,  is  now  generally  classed 
with  the  organic  insanities,  i.  e.,  those  in  which  the  mental  changes  are 
due  to  organic  and  visible  changes  in  the  structure  of  the  brain.  The 
commonest  of  these  changes  are  atheroma  of  the  blood-vessels,  with 
atrophy  of  the  convolutions,  and  thickening  of  the  brain  membranes. 

*  Savage:  "AUbutt's  Syst.  of  Med.,"  vol.  viii,  p.  692. 

t  Berkley:   "Mental  Diseases,"  p.  175;   see  also  Mott:   "Arch,  of  Neurology,"  vol.  i. 

X  Spratling:   "Epilepsy  and  Its  Treatment,"  1Q04. 

§  Legrand  du  Saulle:  "La  Folie  du  Doute,"  Paris,  1875;  Raymond  et  Janet:  "Les 
Obsessions  et  la  Psychasthenia,"  1903;  Seglas:  "Legons  Clinique  sur  les  Maladies 
Mentals,"  Paris,  1895. 
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In  old  age  we  see  various  forms  of  mental  deterioration,  such  as  failure 
of  memory,  loss  of  interest,  inability  to  apply  the  mind,  lack  of  energy, 
a  tendency  to  tire  easily,  a  weakening  of  the  judgment,  and  changes  in 
the  tastes  and  affections.  This  is  the  period  also  when  apoplectic, 
epileptic,  and  hemiplegic  accidents  occur,  due  to  the  diseased  blood- 
vessels.* Occasionally  there  are  crises  of  mania  or  melancholia,  and 
in  advancing  cases  delusions  are  not  uncommon.  Senile  insanity, 
in  a  word,  is  the  expression  of  the  degeneration  of  tissue,  and  this 
insanity  sometimes  progresses  to  complete  dementia.j  It  is  needless 
to  say  that  this  mental  disorder  is  not  easily,  if  at  all,  influenced  by 
treatment. 

Paranoia. — Engrafted  upon  a  constitutional  basis,  and  therefore 
in  many  but  not  all  cases  a  distinctly  hereditary  form  of  insanity,  is 
the  disease  known  as  paranoia.  The  older  ahenists  called  this  disease 
monomania.  It  is  characterized  especially  by  systematized  and  fLxed 
delusions,  and  these  delusions  dominate  character  and  determine 
conduct.  The  delusions  of  paranoia  are  either  persecutory  or  ex- 
pansive; in  fact,  not  unusually  the  disease  follows  a  regular  evolu- 
tion, the  persecutory  delusions,  or  those  of  suspicion,  appearing  first, 
to  be  followed  in  time  by  the  expansive  type.  In  the  persecutory 
stage  the  patient  becomes  suspicious  and  gradually  harbors  ideas 
that  he  is  persecuted  by  enemies  or  unseen  agencies;  he  thus  becomxs 
resentful  and  dangerous.  The  criminal  insane  are  largely  recruited 
from  this  class.  In  a  later  stage  the  patient  undergoes  a  complete 
transformation  of  his  personahty;  he  forms  expansive  delusions, 
as  that  he  is  a  personage  of  importance,  a  great  statesman  or  prophet, 
an  inventor,  a  king  or  even  a  messiah.  There  are  many  grades  of 
paranoia,  ranging  from  mere  eccentricity  and  moral  perversity  all 
the  way  to  the  fully  systematized  types  just  referred  to.t 

Dementia  praecox  is  a  disease  occurring  usually  in  early  life  and 
leading  to  rapid  and  often  permanent  deterioration  of  the  mental 
faculties.  The  term  was  introduced  by  Pick  in  1891.  Kraepelin 
divides  these  cases  into  three  t\-pes — hebephrenia,  katatonia,  and 
the  paranoid  form.  In  hebephrenia  there  is  both  melancholia  and 
excitement,  with  confusion,  weird  delusions,  hallucinations,  and 
obsessions;  also  morbid  impulses  which  may  lead  to  the  commission 
of  violent  acts.  In  katatonia  there  is  a  tendency  to  stuporous  or 
melancholic  states  with  cataleptoid  symptoms.  In  the  paranoid  form 
delusions  of  persecution  and  exaltation,  more  or  less  systematized, 
are  observed.  Many  fine  distinctions  are  m.ade  by  some  systematic 
writers,  but  in  all  these  forms,  and  especially  in  the  first  two,  there 

*  Spratling  ("Epilepsy,"  p.  32)  discusses  senile  epilepsy,  or  the  epilepsy  which  comes 
on  late  in  life,  and  is  doubtless  due  to  the  degeneration  in  the  brain-tissue,  especially  in 
the  blood-vessels. 

t  Pickett:  "Senile  Dementia:  A  Clinical  Study  of  Two  Hundred  Cases,  with  Par- 
ticular Reference  to  T\T5es  of  the  Disease,"  Jour.  Nerv.  and  Ment.  Dis.,  Feb.,  1904. 

ISpitzka:  "Insanity,"  1887;  Krafft-Ebing:  "Lehrbuch";  also  a  French  transla- 
tion by  Laurent.  These  two  works  give  especially  good  descriptions  of  monomania  or 
paranoia. 
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is  a  marked  tendency  to  dementia,  which  may  be  permanent.  Still, 
the  prognosis  in  some  cases  of  juvenile  insanity  is  not  necessarily 
unfavorable.  Some  few  of  these  patients  recover,  in  spite  of  the 
gloomy  opinion  expressed  of  the  class  by  good  authorities.* 

Pellagra  is  a  toxemia  due  to  certain  poisonous  agents  which  develop 
in  maize  improperly  kept.f  The  symptoms  are  of  gastro-intestinal 
irritation,  certain  skin-lesions,  and  affections  of  the  cerebrospinal 
system.  In  chronic  cases  a  stuporous  melanchoha  occurs,  with  a 
tendency  to  suicide.  There  are  probably  more  cases  in  American 
asylums  than  have  been  suspected,  as  the  disease  is  only  now  be- 
ginning to  be  generally  looked  for  and  recognized  in  this  country. 
The  treatment  is  by  elimination,  good  food,  baths,  iron,  and  arsenic, 
as  these  will  be  described  presently. 

Idiocy. — There  remains  to  be  mentioned  briefly  idiocy,  to  which  is 
allied  imbecility.  From  a  very  early  period,  both  in  law  and  in  medi- 
cine, a  distinction  has  been  observed  between  insanity  and  idiocy.t 
By  an  idiot  is  meant  a  person  who  was  either  born  with  defective 
brain,  or  became  so  at  a  very  early  period  in  life  before  the  brain  was 
developed.  These  patients  constitute  a  special  class,  requiring  special 
treatment,  training,  and  care,  and  they  are  not  properly  included  for 
consideration  in  the  present  section. 

THE  THERAPEUTICS  OF  INSANITY 

I  shall  discuss  this  subject  under  appropriate  heads,  pointing  out 
under  each  head  the  indications  for  the  treatment  of  the  various 
symptoms  and  forms  of  insanity.  As  the  first  question  that  arises 
in  every  individual  case  refers  to  the  selection  of  an  appropriate  place 
for  conducting  rteatment,  I  shall  discuss  first  the  home  treatment; 
then  isolation;  then  in  due  order  the  various  means  of  treatment, 
such  as  drugs,  hygiene,  feeding,  rest,  hydrotherapeutics,  restraint, 
amusements,  and  suggestion. 

Home  Treatment. — It  might  almost  be  laid  down  as  an  axiom 
that  there  should  be  no  such  thing  as  home  treatment  of  the  insane. 
It  were  better  in  every  case  of  mental  disease  that  the  patient  be 
removed  from  home.  This  does  not  necessarily  mean  that  he  should 
be  hastily  certified  as  a  lunatic  and  hurried  off  to  an  asylum.  Neither 
does  it  mean  that  an  excited  or  a  depressed  patient  should  be  started 
off  on  long  and  tiresome  journeyings  for  "change  of  scene."  It  means 
that  in  every  incipient  or  early  case  the  patient  should  be  taken  to 
some  quiet  sanitarium,  or  to  some  private  quarters,  and  there  nursed 
and  tended  back  to  health.     I  shall  say  more  of  this  presently. 

*  Pickett  (Jour,  of  Nerv.  and  Merit.  Dis.,  Aug.,  1901)  gives  a  lucid  discussion  of  the 
insanities  of  adolescence.  The  term  "hebephrenia"  was  first  proposed  by  Hecker  in 
Virchow's  Archiv,  52,  p.  394.     "Katatonia"  was  first  described  by  Kahlbaum,  Berlin, 

1874- 

t  See  ante,  vol.  i,  p.  756,  where  this  disease  is  described  in  detail. 

X  This  distinction  was  made  in  English  law  as  early  as  the  reign  of  Edward  II,  A.  D. 
1342,  in  the  statute  known  as  De  Prerogalivd  Regis.  See  chapter  on  "Non  Compos 
Mentis,"  by  Lloyd,  in  Wharton  and  Still^'s  "Med.  Jurisprudence,"  fifth  ed.,  vol.  i,  p. 
482,  for  historical  notes. 
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But,  whatever  our  private  judgment  may  be,  there  are  cases 
occasionally  in  which  the  patient  and  his  friends  strenuously  object 
to  a  removal  from  home;  and,  having  the  means,  insist  upon  home 
treatment.  The  practitioner  sometimes  must  needs  recognize  the 
fact,  and  accommodate  himself  to  the  circumstances.  Some  prac- 
titioners, however,  dechne  to  treat  patients  at  home;  this  is  a  matter 
of  individual  judgment;  but  in  any  case  in  which  such  treatment  is 
undertaken  the  practitioner  should  carefully  state  the  objections  to  it, 
and  insist  that  the  patient's  family  and  friends  understand  that  they 
assume  their  full  share  of  the  responsibility  for  the  results. 

The  objections  to  home  treatment  are  numerous.  They  may  be 
summed  up  in  the  expression,  "bad  morale."  There  is  lack  of  dis- 
cipline, lack  of  proper  routine,  lack  of  proper  control  by  physicians 
and  nurses,  interference  of  relatives,  and  the  tendency  and  oppor- 
tunity for  the  sick  person  to  tyrannize  over  his  or  her  own  household. 
Nothing  can  exceed  the  state  of  demoralization  in  which  a  household 
can  be  thrown  by  an  insane  patient.  Relatives,  friends,  nurses, 
servants,  even  doctors,  fall  victims  to  this  demoralization.  Fortu- 
nately in  most  cases,  after  a  trial  is  made,  and  much  money  expended 
to  little  purpose,  the  endurance  and  resources  of  the  family  are  ex- 
hausted, and  they  are  willing  to  hsten  to  reason.  Then,  and  not  till 
then,  the  patient  can  be  removed  to  a  proper  place  for  treatment. 

The  cases  which  are  likely  to  demand  home  treatment  at  first  are 
the  simple  acute  cases,  such  as  mild  melancholia,  or  cases  of  con- 
fusional  insanity  and  delirium  in  their  early  stages,  such  as  puerperal 
insanity,  post-febrile  insanity,  and  some  of  the  toxic  insanities.  The 
friends  of  the  puerperal  patient  are  especially  averse  to  sending  the 
young  wife  and  mother  to  an  asylum.  This  is  a  natural  aversion, 
and  one  which  should  be  respected,  but  with  the  opportunities  which 
now  offer  in  some  places  for  treating  these  patients  in  private  and  special 
hospitals,  without  certification,  there  is  no  longer  the  same  objection 
to  removing  them  from  home.* 

The  indications  for  treating  a  patient  are  practically  the  same 
whether  at  home  or  in  a  hospital,  and  these  indications  are  to  be  de- 
scribed in  the  following  pages : 

Isolation. — By  isolation  is  meant  the  removal  of  the  patient  from 
home  and  the  placing  of  him  or  her  in  some  appropriate  retreat  for 
care  and  treatment.  This  isolation  can  be  secured  in  an  asylum,  or  in 
a  special  hospital,  or  in  a  private  sanitarium,  or  in  a  general  hospital, 
or  in  a  private  residence.! 

The  asylums  of  this  country  are  in  the  main  admirable  institu- 
tions— among  the  best  in  the  world.  I  have  little  sympathy  with  the 
tendency  now  manifest  in  some  quarters  to  decry  our  American 
asylums  for  the  insane,  and  to  insinuate  that  they  are  behind  the 
times — more  especially  because  they  are  not  patterned  after  those  of 

*  Chapin:   "Compendium  of  Insanity,"  p.  8i. 

t  Camus  et  Pagniez:  "Isolement  et  Psycho therapie,"  Paris,  1904.  These  authors 
look  upon  isolation  as  an  important  factor  in  suggestive  therapeutics.  They  even  carry 
it  to  the  extent  of  hanging  a  curtain  aroimd  the  patient's  bed. 
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Germany.  I  believe  that  they  are  doing  a  most  important  and  es- 
sential work,  many  of  them  in  the  best  possible  way,  and  if  all  are 
not  equally  good,  this  is  not  the  place  to  expatiate  on  their  defects. 
A  large  majority  of  the  insane  require  detention  and  treatment  in  an 
asylum,  and  the  sooner  they  are  sent  to  one  the  better.  This  section 
will  be  limited  to  a  brief  statement  of  the  advantages  of  asylum 
treatment  for  certain  classes  of  the  insane. 

An  asylum  or  hospital  for  the  insane  has  the  advantage  of  having  a 
regular  discipline  and  routine.  It  is  conducted  by  trained  experts, 
who  devote  all  their  time  to  the  work,  and  who  are  constantly  on  hand, 
and  in  contact  with  their  patients.  Such  an  institution  therefore 
offers  the  best  possible  means  for  personal  supervision,  and  for  the 
minute  care  of  patients  in  all  the  details  of  the  daily  life.  Moreover, 
it  offers  the  best  means  of  safeguarding  the  patient,  and  of  protecting 
himself  and  society  from  the  effects  of  his  disease. 

There  are  certain  essentials  which  every  good  asylum  should 
possess,  and  which  most  of  our  American  asylums  do  possess.  Among 
these  essentials  are  large  and  attractive  grounds,  laid  out  in  lawns, 
parks,  and  gardens.  These  grounds  supply  the  need  for  plenty  of 
outdoor  life,  and  this  life  can  be  led  by  the  patient  with  both  security 
and  privacy.  There  are  asylums  in  this  country  which  are  unsur- 
passed by  any  in  the  world  for  the  beauty  and  extent  of  their  grounds; 
in  fact,  special  attention  is  paid  in  America  to  making  the  landscape 
gardening  a  feature  of  the  institution.  The  mental  effect  upon  some 
patients  is  not  insignificant,  and  the  advantage  to  all  patients,  even 
to  those  who  require  indoor  treatment  for  a  part  of  the  time,  is  not 
shght. 

A  well-regulated  asylum  should  have  all  the  clinical  and  laboratory 
facilities  of  a  good  general  hospital,  and  it  goes  without  saying  that  it 
should  have  a  staff  of  attendants  who  are  trained  in  the  use  of  such 
facilities.  In  this  respect  some  of  our  hospitals  for  the  insane  in 
America  are  not  so  well  equipped  as  they  should  be.  An  asylum  is 
not  meant  merely  as  a  place  of  detention,  although  this  function  can 
never  be  ignored,  especially  with  respect  to  the  chronic  insane.  Such 
an  asylum  is  also  a  place  for  treatment,  as  well  as  for  careful  and 
expert  clinical  study,  and  this  clinical  study  should  include  all  the 
organs  of  the  body,  for  the  insane,  as  a  rule,  are  not  sick  merely  in 
their  minds.  Careful  and  complete  supervision  of  the  physical  state 
of  every  patient  should  be  insisted  on,  and  a  complete  system  of  note- 
taking  should  be  adopted  and  carried  out.  This  we  owe  not  only  to 
our  individual  patients,  but  also  to  the  science  of  psychiatry.  It  is 
only  fair  to  say  that  great  advances  have  been  made  in  America  in 
this  respect  in  recent  years,  and  a  wholesome  recognition  of  the  de- 
mand for  exact  scientific  and  clinical  work  is  now  more  and  more 
apparent.* 

Special  hospitals  for  the  chronic  insane  have  been  established  in 
some  of  our  states.     These  furnish  special  facihties  for  the  employ- 

*  Mitchell,  S.  Weir:  Address  before  the  Am.  Med.  Psychol.  Assn.,  at  Philadelphia, 
1894  (Trans,  of  the  Association). 
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ment  of  this  unfortunate  class,  especially  for  work  in  the  open  air. 
Such  hospitals  usually  have  farm  lands,  by  which  a  regular  and  whole- 
some employment  is  secured,  and  they  also  train  the  patients  in  some 
of  the  mechanic  arts,  such  as  manufacturing  various  articles,  as 
clothing,  furniture,  etc.  One  of  the  best  of  these  institutions  is  at 
Wernersville  in  Pennsylvania.  At  this  hospital  hundreds  of  chronic 
lunatics,  who  would  otherwise  be  merely  vegetating  in  the  State 
hospitals,  are  brought  together,  thus  relieving  the  regular  asylums; 
and  they  are  thus  enabled  to  lead  a  more  nearly  normal  life  than  they 
could  elsewhere. 

This  problem  of  separating  the  chronic  from  the  acute  insane,  and 
treating  the  two  classes  apart,  is  an  urgent  one  everywhere.  Brush 
says  that  the  average  population  of  our  State  asylums  contains  not 
more  than  lo  per  cent,  of  recoverable  patients.*  It  is  not  proper  that 
no  distinction  should  be  made  between  the  two  classes,  and  all  be 
herded  together.  The  suggestion  has  been  made  that  these  large 
asylums  should  each  have  its  own  smaller  special  hospital  for  acute 
and  curable  cases,  in  a  separate  and  distinct  building.  Such  separate 
small  hospitals,  according  to  Tuke,t  were  organized  some  years  ago 
in  some  of  the  Scotch  asylums.  They  may  be  regarded  as  the  fore- 
runners of  the  psychopathic  hospitals,  about  which  we  hear  so  much 
at  present,  and  which  will  be  discussed  presently. 

The  objection  is  often  made  to  large  asylums  or  hospitals  that 
the  sight  of  so  many  insane  persons  is  depressing  and  retards  cure. 
But  this  objection  is  removed  by  properly  classifying  the  patients, 
and  keeping  the  noisy  and  unsightly  ones  away  from  the  acute  and 
curable  ones. 

From  both  the  economic  and  the  therapeutic  standpoint  it  is 
desirable  that  the  patients  should  do  some  work.  Savagef  says  that 
half  of  the  work  of  the  county  asylums  of  England  is  done  by  the 
patients  themselves,  especially  the  chronic  patients.  This  is  a  good 
thing  for  both  the  asylums  and  the  patients.  The  capacity  of  these 
patients  for  work  varies,  of  course,  with  the  individual,  and  the  ex- 
perience at  Wernersville  is  said  to  prove  that  the  amount  of  work  per 
patient  is  much  less  than  is  to  be  obtained  from  the  sane.  But  the 
plan  is  not  to  be  measured  by  a  mere  utilitarian  standard ;  the  welfare 
of  the  patient  is  the  prime  object. §  Good  judgment  is  required  in 
selecting  both  the  kind  and  the  amount  of  labor  for  each  patient,  for, 
like  the  administration  of  drugs,  the  administration  of  work  and  play 
is  a  part  of  the  treatment  of  the  insane.  It  is  needless  to  say  that 
menial  labor  should  not  be  prescribed  for  patients  whose  social  posi- 
tion has  placed  them  above  it,  for  the  insane  are  usually  very  sensi- 
tive to  these  things. 

*  Brush:   "Hospital  Treatment  of  Insanity,"  in  Hare's  Syst.  Pract.  Therapeut.,  vol. 

iii,  p.  173- 

fTuke:  Brit.  Med.  Jour.,  May  3,  1891. 

X  Savage:   "Insanity  and  Allied  Neuroses,"  pp.  225,  226. 

§  "  Insanity — Forms  and  Medico-legal  Aspects,"  Wharton  and  Stille,  "  Med.  Juris- 
prudence," fifth  ed.,  vol.  i,  p.  673. 
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Large  hospitals  or  asylums  present  many  advantages  in  the  way 
of  recreation  and  amusement,  as  well  as  useful  occupation.  Recrea- 
tion and  amusement  are  a  part  of  the  therapeutic  scheme  of  every 
good  asylum.  Recreation  may  be  defined  as  a  method  in  which 
the  patient  amuses  himself;  and  amusement,  as  a  scheme  in  which 
somebody  else  amuses  the  patient.  Thus  all  forms  of  sports,  both 
indoor  and  outdoor,  such  as  games  and  athletics,  are  modes  of  recrea- 
tion; while  concerts,  lectures,  exhibitions,  etc.,  are  means  of  amuse- 
ment. The  distinction  is  not  merely  an  academic  one,  for  a  different 
mental  reaction  is  secured  in  these  two  modes.  In  the  one  the  patient 
is  active,  in  the  other  he  is  passive.  In  games,  which  require  the 
personal  cooperation  of  the  patient,  more  mental  exertion  is  required 
than  in  mere  amusement,  in  which  the  patient  is  a  passive  spectator. 
It  is  a  better  sign,  as  a  rule,  for  an  insane  patient  to  engage  in  games 
than  to  sit  listlessly  at  some  concert  or  show.  At  the  same  time  it  is 
often  a  mistake  to  drive  insane  patients  to  either  the  one  or  the  other. 
The  same  may  be  said  of  reading  and  sewing.  The  slightest  exertion 
may  be  most  distasteful  to  melanchoKacs,  and  it  is  not  good  practice 
to  force  them  to  play,  to  read,  or  to  occupy  their  minds. 

Every  hospital  for  the  insane  should  be  equipped  with  a  complete 
hydro  therapeutic  and  bathing  outfit.  The  subject  of  hydrothera- 
peutics  will  be  discussed  in  detail  presently.  In  this  country  some  of 
our  hospitals  are  splendidly  equipped  in  this  respect;  as,  for  instance, 
the  McLean  Asylum,  near  Boston,  and  the  Pennsylvania  Hospital 
in  Philadelphia,  where  large  swimming-pools,  with  all  modern  con- 
veniences, have  been  built. 

A  gymnasium  is  a  desirable  adjunct  to  every  asylum.  Athletic 
exercises  should  be  prescribed  and  systematically  overlooked  and  con- 
trolled. This  is  the  age  of  physical  culture:  the  insane  can  often 
profit  by  a  proper  course  of  it. 

A  training-school  for  nurses  is  a  part  of  the  outfit  of  most  of  the 
larger  asylums.  It  is  well  for  every  institution  to  have  an  arrange- 
ment with  some  general  hospital,  by  which  nurses  may  be  exchanged, 
so  that  these  attendants  may  be  thoroughly  trained,  not  only  in 
nursing  the  insane,  but  also  in  general  nursing.  This  all-round  dis- 
cipUne  is  most  advantageous.* 

The  patients  who  especially  require  treatment  in  an  asylum  are 
the  chronic  cases;  the  homicidal  and  suicidal  patients;  the  excited 
and  violent  patients;  the  profoundly  depressed  or  melanchohc  and 
stuporous  patients;  and  the  dements.  Even  in  milder  acute  cases 
the  patients  must  often  of  necessity  be  sent  to  asylums,  because 
their  friends  have  not  the  means  to  secure  private  treatment  for  them; 
and  if  they  are  separated  from  the  chronic  and  violent  cases,  they 
can  be,  and  often  are,  treated  most  successfully  in  large  asylums. 

*  At  the  Friends'  Asylum  in  Frankford,  Philadelphia,  the  plan  has  been  adopted  of 
having  their  nurses  take  a  third  year  in  one  of  the  general  hospitals  of  the  city.  In  a 
personal  communication  Dr.  Chase,  of  the  Friends'  Asylum,  says  that  such  a  plan  is 
also  adopted  by  some  of  the  New  England  hospitals  for  the  ihsane. 


MENTAL  DISEASES  IOO5 

The  system  of  caring  for  the  insane  in  colonies  has  proved  successful 
in  some  countries.  This  is  also  called  the  family  system.  In  some 
parts  of  Germany  and  France  there  are  colonies  attached  to  hospitals; 
the  insane  either  live  together  in  a  sort  of  farm  colony,  or  they  are 
boarded  out  among  the  country  people.  The  best  known  of  these 
estabhshments  is  that  of  Gheel,  in  Belgium,  where  the  insane,  according 
to  M.  Regis,*  to  the  number  of  nearly  two  thousand,  are  scattered 
through  a  country  district,  with  a  central  infirmary  for  such  patients 
as  need  more  direct  medical  care  and  treatment.  Such  a  system  is 
open  to  many  objections,  and  while  the  object  of  it  is  to  afford  country 
life  and  employment,  and  to  avoid  the  evils  that  come  from  close 
confinement  in  an  asylum,  it  is  difficult  to  see  why  the  same  advan- 
tages cannot  be  secured  in  a  well-conducted  institution,  such  as 
Wernersville.  Where  patients  are  boarded  out  among  a  rural  popula- 
tion they  certainly  cannot  be  objects  of  close  observation  and  care. 
Gheel  had  its  origin  in  rehgious  superstition ;  it  is  indigenous  to  the  soil 
of  Belgium,  and  it  is  doubtful  whether  it  could  safely  be  copied  else- 
where.j  In  England  and  Scotland,  however,  there  is  what  is  known 
as  the  "cottage  system,"  in  which  the  insane  are  boarded  out,  some- 
what as  at  Gheel.  In  Scotland  in  1888  it  is  said  that  22.8  per  cent,  of 
all  the  insane  were  thus  farmed  out.  The  object  was  to  rid  the  asyl- 
ums of  a  multitude  of  mild,  inoffensive,  chronic  lunatics,  and  to  secure 
family  hfe  for  this  class.  The  system  has  also  been  tried  in  this 
country,  especially  in  Massachusetts  and  Wisconsin. | 

This  naturally  leads  to  a  discussion  of  the  whole  subject  of  the 
treatment  of  the  insane  outside  of  the  walls  of  an  asylum. 

The  Extramural  Treatment  of  the  Insane.— There  is  always  a 
sentiment  abroad  in  the  community  in  favor  of  treating  some  classes 
of  the  insane  outside  of  the  asylums.  This  sentiment  is  shared  both 
by  the  medical  profession  and  the  laity.  The  reasons  for  it  are  not 
far  to  seek. 

In  the  first  place,  with  the  advances  of  psychiatry  as  a  science 
the  fact  has  become  more  widely  recognized  that  the  insane  are  merely 
sick  persons.  They  are  no  longer  looked  upon  as  a  class  apart,  sepa- 
rable from  all  the  human  race  as  something  strange,  mysterious, 
terrifying,  and  even  uncanny.  §  Moreover,  the  scientific  study  of 
insanity  is  by  no  means  confined  to  the  asylums;  in  fact,  very  great 
activity  in  studying  mental  pathology  is  shown  in  chnics  and  labora- 
tories apart  from  the  hospitals  for  the  insane.  As  a  part  of  neuro- 
pathology, the  study  of  all  brain  disorders  is  a  common  ground  now 

*  Regis:  Op.  cit.,  pp.  562,  563.  ,     r         t^        i_ 

t  Lunatics  were  originally  attracted  to  Gheel  by  the  legend  of  St.  Dymphna,  who 
cured  them,  of  course,  bv  miraculous  intervention.  When  the  patients  did  not  recover, 
they  were  left  on  the  inhabitants— hence  the  colony  system  of  Gheel!  (Tuke:  Diet. 
Psych.  Med.,  vol.  i,  p.  547.)  For  a  recent  account  see  "The  Colony  of  the  Insane  at 
Gheel,"  by  Dr.  M.  A.  Cleaves,  Jour,  of  Ment.  Sci.,  April,  1891. 

t  Tuke:  Diet.  Psych.  Med.,  vol.  i,  pp.  140-143-  ,t^     .       ,•        •     t- 

§  For  the  relation  of  witchcraft  to  insanity  see  Lecky,     Rationahsm  in  Europe, 
chapter  on  "Magic  and  Witchcraft";    also  Calmeil.  "De  la  Folic,"  Pans,  1845;    and 
Esquirol,  chapter  on  "Demonomania,"  in  his  translated  work,  Philadelphia,  1845. 
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for  the  neurologists  and  the  alienists.  This  has  been  and  continues 
to  be  a  potent  means  of  breaking  down  the  barriers,  where  such  have 
existed,  between  the  asylums  and  the  outside  world.* 

In  the  second  place,  there  is  a  natural  prejudice  against  the  neces- 
sity for  certifying  the  patient  as  insane.  It  is  doubtless  a  wise  and 
necessary  provision  of  the  law  that  throws  every  safeguard  around 
the  personal  liberty  of  the  citizen;  hence  all  modern  states  have  pro- 
vided an  exact  system  of  certification  of  the  insane,  by  which  they  are 
admitted  to  the  asylums. f  But  this  very  precaution  of  the  law 
imposes  the  painful  necessity  upon  the  friends  of  the  patient  of  having 
him  legally  declared  a  lunatic.  This  is  popularly  thought  to  put  a 
stigma  upon  the  patient  and  his  family — one  which  will  chng  to  them 
for  all  time.  However  unwise  triis  prejudice  may  be,  it  is  very  strong, 
and  it  sometimes  acts  to  keep  patients  out  of  the  hospitals  when  they 
urgently  need  treatment.  It  might,  indeed,  be  far  better  if  these 
restrictions  were  somewhat  relaxed,  and  insane  patients  were  allowed 
easier  access  to  the  asylums,  without  a  resort  to  the  much  dreaded 
certificate.  Valuable  time  is  lost,  and  incipient  cases  are  converted 
into  confirmed  or  even  chronic  cases  because  friends  postpone  to  the 
last  moment  the  evil  day.  It  has  been  found  that  where  access  was 
thus  made  easier  the  number  of  incipient  cases — and  therefore  more 
hopeful  and  curable  cases — applying  for  treatment,  has  been  increased. 

If  the  physician  and  friends  decide  against  internment,  there  are 
several  plans  that  are  possible.  The  patient  may  be  treated  in  a 
general  hospital,  or  in  a  private  sanitarium,  or  even  in  a  private  resi- 
dence, or  in  a  psychopathic  hospital. 

Almost  all  general  hospitals  in  our  large  cities  supply  private  rooms 
for  the  sick.  These  may  be  used  for  some  of  the  milder  cases  of 
mental  disease,  although  it  goes  without  saying  that  they  are  only 
adapted  to  such  milder  cases.  Patients  with  neurasthenia,  mild 
melanchoHa,  and  the  various  forms  of  delirium  may  thus  be  treated. 
Thus  delirium  tremens  and  some  kinds  of  toxic  insanity  are  not  un- 
commonly treated  in  such  hospitals.  Excited  and  noisy  patients, 
such  as  maniacs,  or  those  with  suicidal  or  homicidal  impulses,  should 
not  be  admitted.  The  authorities  of  general  hospitals  are  much  and 
properly  averse  to  entertaining  such  cases,  and  a  single  instance  of 
noisy  mania,  or  of  suicide,  is  likely  to  close  the  doors  against  proper 
and  deserving  cases.  The  disadvantages  of  general  hospitals  are 
several.  Located  as  they  usually  are  in  thickly  built-up  parts  of  great 
cities,  they  do  not  supply  facilities  for  outdoor  life;  hence  they  are 
best  adapted  to  cases  in  which  bed-treatment  or  strict  rest-cure  is 
used.  Moreover,  some  highly  nervous  and  apprehensive  patients 
fear  the  sights  and  sounds  of  a  general  hospital;    the  very  fact  that 

*  Griesinger  said,  "Diseases  of  the  nervous  system  form  one  inseparable  whole,  of 
which  the  so-called  mental  diseases  only  embrace  a  certain  moderate  proportion."  (Quoted 
by  Tuke,  in  Brain,  May,  igo5,  p.  i.) 

t  As  far  back  as  the  reign  of  Edward  VI  (in  1548)  it  was  enacted  that  "if  any  person 
be,  or  shall  be,  untruly  founden  lunatic,  idiot,  or  dead"  he  shall  have  a  right  to  traverse 
the  inquisition  at  his  pleasure.     (2  and  3,  Ed.  VI,  Chap.  8,  Sec.  6.) 
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they  are  confined  in  one  is  disquieting  to  them.  Nevertheless,  good 
results  may  often  be  obtained  in  the  kind  of  cases  mentioned. 

The  question  of  nursing  may  also  be  an  acute  one.  Nervous  and 
mental  cases  are  not  looked  upon  with  favor  by  the  average  hospital 
nurse,  but  this  is  a  matter  of  detail  and  of  discipline;  if  the  chief  is 
in  earnest,  he  can  soon  train  both  his  internes  and  his  nurses.  In  a 
recent  article  Mosher  holds  that  general  hospitals  should  provide 
for  many  forms  of  acute  mental  disease.*  Among  the  advantages  of 
general  hospitals  are  the  clinical  and  laboratory  outfits,  and  the  rou- 
tine and  discipline,  as  well  as  the  close  and  constant  supervision  of  the 
patient.  These  hospitals  are  always  ready;  they  always  have  plenty 
of  nurses  and  attendants;  there  are  always  assistant  physicians  on 
duty  day  and  night,  and  there  is  the  prevalent  sense  of  security  and 
good  service  that  comes  from  a  well-conducted  and  well-reputed  hos- 
pital. 

The  private  sanitarium  is  only  a  small  hospital.  It  is  necessarily 
more  expensive  than  the  larger  institutions,  but  much  that  is  said 
about  these  apphes  also  to  it.  There  are  many  of  them  in  this  country, 
and  many  insane  patients  are  treated  in  them.  If  they  are  incor- 
porated and  licensed,  they  may  require  a  certificate,  just  as  in  the  case 
of  the  large  asylums;  but  many  of  them  are  purely  private  ventures, 
and  their  merits  depend  entirely  on  the  personality  and  skill  of  the 
individuals  who  conduct  them,  A  well-managed  private  sanitarium, 
however,  oft'ers  an  ideal  way  to  treat  some  of  the  insane.  Perfect 
privacy  and  seclusion  are  secured ;  the  patient  does  not  need  to  be 
certified ;  laboratory  work  can  usually  be  done  in  some  neighboring 
general  hospital;  nurses  and  assistants  can  be  trained  absolutely  to 
the  will  of  the  physician;  the  atmosphere  is  entirely  devoid  of  the 
characteristics  of  a  hospital ;  and  the  exact  nature  of  the  disease  can 
be  concealed  from  a  too  curious  world.  In  fact,  many  mildly  insane 
patients  (and  some  that  are  not  mild)  are  treated  in  private  under  the 
euphemism  of  "neurasthenia"  or  "nervous  prostration." 

The  disadvantages  are  that  noisy  and  violent  cases  cannot  be  con- 
trolled; that  outdoor  life  is  curtailed,  especially  in  cities;  that  a 
serious  risk  is  often  run  of  suicide  and  even  homicide;  and  that  the 
tcEdiiim  vita  may  become  just  as  acute  in  protracted  cases  as  in  large 
asylums.  From  these  facts  it  follows  that  only  certain  types  of 
cases  should  be  admitted,  such  as  mild  melancholiacs,  manic-de- 
pressive patients,  confusional  and  dehrious  cases,  cases  of  the  toxic 
insanities,  and  of  puerperal  delirium,  if  not  too  restless.  In  other 
words,  cases  with  a  hopeful  prognosis,  or  a  chance  of  recovery,  but  no 
chronic  or  incurable  cases,  are  the  ones  for  treatment  in  private  sani- 
tariums, 

I  have  had  some  experience  in  treating  insane  patients  in  private 
dwellings;  that  is,  away  from  the  patient's  home.  People  of  large 
means  sometimes  insist  on  renting  a  whole  house,  and  practically  con- 
verting it  into  a  private  sanitarium  for  the  one  patient.     But  this  is 

*  Am.  Jour.  Insanity,  Jan.,  1909,  p.  499. 
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often  a  bad,  or  at  least  unsatisfactory,  plan.  The  morale  of  such  an 
establishment  is  likely  to  become  bad ;  the  patient's  family  are  con- 
stant intruders,  nurses  are  not  properly  kept  under  control;  the  patient 
soon  becomes  a  tyrant;  and  the  practitioner  assumes  a  needlessly 
heavy  responsibility.  Such  a  scheme  is  not  much  better  than  treat- 
ing a  patient  in  his  or  her  own  home.  Exception,  however,  may  some- 
times be  made  in  favor  of  the  dwelUng  of  some  responsible  caretaker, 
such  as  a  good  trained  nurse,  for  a  mild  and  curable  case,  provided 
the  patient's  family  and  friends  can  be  kept  at  a  distance. 

Psychiatric  Clinics  and  Psychopathic  Hospitals. — In  Germany 
psychiatry  is  an  integral  part  of  medical  education,  and  clinics  for 
mental  diseases  have  been  established  at  many  of  the  universities  and 
hospitals.  This  marks  an  advance,  which  meets  with  great  approval 
at  present  in  America  and  even  in  England.  The  prime  object  of 
these  German  clinics  is  education  in  psychiatry,  but  such  clinics  also 
influence  in  a  very  direct  way  the  treatment  of  the  insane.  It  is  stated 
that  there  are  not  less  than  twenty-two  such  hospitals  or  clinics  in 
Germany,  the  most  noteworthy  of  them  being  at  Munich.*  Such 
clinics  should  be  estabhshed,  it  is  claimed,  in  close  proximity  to  a 
medical  school  or  university.  They  should  have  ample  space  for  bed 
patients;  the  Munich  hospital  is  said  to  contain  no  beds.  There  is 
also  an  amphitheater  for  students,  and  various  rooms  and  laboratories 
for  special  research  of  all  kinds.  The  medical  staff  consists  of  not  less 
than  six  resident  and  two  non-resident  assistants,  under  the  general 
direction  of  a  professor  of  psychiatry.  Hydrotherapeutics  are  given 
a  prominent  place,  and  the  work  of  teaching,  of  nursing,  and  of  chnical 
study  is  elaborated  to  the  highest  degree.  It  is  claimed  by  some 
enthusiasts  that  the  future  of  psychiatry  depends  upon  the  establish- 
ment of  such  psychiatric  clinics;  but  we  are  concerned  here  more 
particularly  with  the  effect  upon  the  treatment  of  insanity.  Obvi- 
ously the  tendency  of  such  climes  must  be  toward  an  early  treatment 
in  incipient  cases,  also  a  thorough  study  and  handling  of  such  cases, 
and  finally  these  clinics  probably  tend  to  draw  acute  and  peripatetic 
cases  which  often  go  so  long  without  proper  study  and  care. 

Hence  the  establishment  of  psychopathic  hospitals  in  all  our  large 
cities  would  possibly  be  a  step  in  advance.  It  is  not  necessary, 
however,  that  they  should  always  be  built  in  connection  with  a  medical 
school;  in  fact,  it  is  desirable  that  some  of  them  should  be  quite 
independent  of  such  chnics.  While  medical  education  is  essential, 
the  welfare  of  insane  patients  is  equally  so;  and  not  a  few  of  this  class 
in  this  country  would  prefer  to  take  their  mental  troubles  elsewhere 
than  to  the  medical  schools. f 

*  See  a  letter  by  Dr.  Paton  in  Science,  Sept.,  1905;  also  an  editorial  comment  in  the 
Boston  Med.  and  Surg.  Jour.,  Sept.  14,  1905,  p.  314. 

t  The  Pennsylvania  Hospital  in  Philadelphia  was  one  of  the  first  in  this  country  to 
establish  a  clinic  for  mental  cases.  Dr.  John  B.  Chapin  informs  me  that  a  dispensary 
service  for  such  cases  was  established  by  that  hospital  in  November,  1885.  It  was  in- 
tended for  mild  and  incipient  cases.  The  number  of  patients  applying  has  not  been 
large,  probably  not  averaging  fifty  a  year.     The  fact  is  worthy  of  note  also  that  this  hos- 
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The  chief  advantages  of  small  psychopathic  hospitals  would  be 
that  they  could  attract  and  receive  patients  without  legal  certilica- 
tion,  and  treat  them  as  other  sick  persons  are  treated.  As  Sir  J.  B. 
Tuke  has  recently  pointed  out,*  our  method  of  certifying  the  insane  is  a 
legal  rather  than  a  medical  device,  and  it  often  acts  to  deter  patients 
from  being  sent  to  the  asylums  for  treatment.  Insanity  should  be 
treated  in  its  early  stages;  by  so  doing,  patients  are  rescued  from 
prolonged  attacks,  even  incurable  or  fatal  attacks.  In  Glasgow, 
according  to  Tuke,  an  observation  ward  for  early  acute  cases  was  suc- 
cessfully maintained — the  only  one  at  that  time  in  Great  Britain. 
^\lthough  many  of  these  patients  are  alcoholic  cases  (about  28  per 
cent.),  not  all  of  them  are  so,  as  some  writers  have  maintained.  Such 
an  institution  is  an  intermediary  between  the  insane  and  the  asylums ; 
patients  who  are  found  not  to  be  suitable  can  be  transferred  to  the 
latter  institutions.!  In  the  large  Philadelphia  Hospital  we  have  for 
some  years  had  ''detention"  wards,  one  for  men  and  one  for  women, 
in  which  acute  and  uncertain  cases  are  kept  for  observation  and  treat- 
ment, without  certification.     These  are  really  "psychopathic"  wards. 

We  must  not  allow  ourselves,  however,  to  be  deceived  by  mere 
names.  A  "psychopathic"  hospital  is,  after  all,  merely  a  hospital 
or  clinic  for  the  insane.  The  treatment  of  the  insane  should  practically 
be  the  same  in  all  hospitals;  there  is  not  one  way  of  treating  typhoid 
fever  in  one  hospital,  and  another  way  in  another.  The  special  ad- 
vantages in  psychiatric  chnics,  as  already  said,  are  first  for  purposes 
of  study  and  education,  and  second,  for  the  prompt  treatment  of 
incipient,  or  early,  or  mild  cases. 

The  Criminal  Insane. — It  is  the  uniform  opinion  of  alienists  that 
this  class  should  be  treated  entirely  apart  from  the  non-criminal 
insane.  America  has  lagged  behind  England  in  this  respect,  but 
there  are  signs  that  we  are  catching  up.  The  asylum  for  the  criminal 
insane  at  Broadmoor  in  England  is  the  type  of  institutions  which  we 
should  have  in  this  country.  In  Pennsylvania,  a  few  years  ago,  ac- 
cording to  Dr.  McLeod,  of  the  State  Lunacy  Committee,  more  than 
400  insane  criminals  were  scattered  among  various  asylums  and  jails 

pital,  the  oldest  in  the  United  States  (founded  in  1751),  opened  its  wards  to  the  insane  at 
the  very  beginning,  and  that  thousands  of  such  cases  were  treated  by  it  as  a  general  hos- 
pital, before  it  opened  its  special  insane  department  in  West  Philadelphia  in  1841. 

The  "psychopathic"  ward  in  the  Albany  hospital  (called  "Pavilion  F,"  in  order  to 
avoid  a  special  designation)  has  been  in  successful  operation  for  some  years  under  the  care 
of  Dr.  Mosher.  Although  cases  of  ordinary  insanity  have  been  treated  in  that  ward,_  the 
larger  number  of  cases  have  been  of  temporary  delirium,  some  of  them  due  to  alcoholism. 
As  this  ward  is  not  a  legal  receptacle  for  the  insane  under  the  State  laws,  patients  cannot  be 
forcibly  detained.  This  "psychopathic"  ward  at  Albany  has  been  the  subject  of  dis- 
cussion by  the  British  Medico-Psychological  Association.  (See  the  proceedings  in  recent 
issues  of  the  Journal  of  Mental  Science.) 

For  recent  observations  on  psychiatric  clinics  in  Germany  see  papers  by  Dr.  C.  K. 
Clarke  and  by  Dr.  E.  Ryan  in  Am.  Jour,  of  Insanity,  Oct.,  1908,  p.  357  and  p.  348. 

*  Tuke:  "The  Relation  of  the  Lunacy  Laws  to  the  Treatment  of  Insanity,"  Brain, 
May,  1905,  p.  I. 

t  For  a  discussion  of  this  whole  subject  the  reader  is  referred  to  Paton's  recent  work, 
"Psychiatry,"  chap.  VI,  J.  B.  Lippincott  Co.,  Phila.,  1905;  also  to  Peterson:  "A  Visit 
to  the  Newest  Psychopathic  Hospital,"  in  the  Medical  News,  vol.  Ixxvi,  1900. 
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of  the  commonwealth.  Grave  questions  in  criminology  and  sociology- 
are  involved,  but  this  is  hardly  the  place  to  discuss  them.* 

Drug  Treatment. — The  tendency  of  some  practitioners  is  to  over- 
dose their  insane  patients.  This  is  true  especially  with  respect  to  the 
abuse  of  sedative  medicines.  It  is  a  common  saying,  in  a  large  and 
well-known  hospital  for  the  insane  in  Philadelphia,  that  they  do  not 
pretend  in  that  institution  to  make  a  scientific  diagnosis,  much  less 
a  prognosis,  in  new  cases  until  after  they  have  rescued  the  patients 
from  the  poisonous  effects  of  the  depressive  drugs  with  which  they  are 
usually  overloaded  when  admitted.  When  called  to  see  cases  of  in- 
sanity, I  have  not  infrequently  found  them  partially  stupefied  with 
bromids  and  other  sedatives;  sometimes  the  patients  literally  smell 
of  the  bromids,  and  have  the  bromid  acne  on  the  skin.  This  routine 
treatment  is  usually  a  mistake,  and  an  injury  to  the  patient.  In  no 
way  is  the  judgment  of  the  practitioner  better  shown  than  in  the  way 
in  which  he  uses  sedative  drugs  in  cases  of  insanity.  It  is  doubtless 
true  that  such  drugs  are  often  demanded,  but  they  should  be  kept 
under  strict  control,  and  never  given  by  mere  routine.  To  give  them 
indiscriminately,  and  merely  to  mask  troublesome  symptoms,  is  a 
confession  of  weakness,  or  even  of  ignorance. f 

Treatment  without  the  use  of  sedatives  has  been  given  extensive 
trial,  with  alleged  good  results;  as,  for  instance,  at  Renfrew  Asylum  in 
Scotland,  where  they  hold  that  if  more  attention  were  paid  to  elimina- 
tion and  less  to  procuring  sleep,  it  would  be  better  for  the  patients. 1 

Opium  is  the  most  important  sedative  drug,  and  is  a  valuable 
remedy  in  some  cases.  This  is  true  especially  in  acute  and  agitated 
cases  of  melancholia.  §  The  treatment  of  melanchoha  with  opium 
was  more  in  vogue  formerly  than  at  present;  but  even  yet  some  lead- 
ing alienists  advocate  it  in  all  forms.  Schiile  called  opium  the  splint 
of  the  sick  mind.  General  rules  cannot  be  laid  down;  much  must  be 
left  to  individual  judgment;  but  there  can  be  no  doubt  of  the  bene- 
ficial action  of  this  drug  in  early  cases  of  excited  melancholia,  or  manic- 
depressive  insanity,  in  which  there  is  great  mental  suffering,  constant 
unrest,  and  exhausting  insomnia.  In  such  cases  it  is  best  to  use  it  in 
full  doses,  especially  at  night,  for  a  period  of  some  days,  with  the  object 
of  giving  the  patient  a  much  needed  rest.  Opium  acts  not  only  to 
procure  sleep,  but  also  to  reheve  the  mental  pain.  The  object  in  giv- 
ing it  should  be  to  tide  the  patient  over  a  critical  period;  its  effects 
should  be  carefully  watched ;  no  dose  should  be  given  except  by  the  ex- 
press order  of  the  physician;  and  if  it  causes  evil  symptoms,  such  as 
nausea,  refusal  of  food,  or  a  bad  reaction,  it  should  be  discontinued. 
It  is,  however,  well  borne  in  most  of  these  cases.     As  soon  as  it  can 

*  Consult  Tuke,  "History  of  the  Insane  in  the  British  Isles";  also  Nicolson,  "Crimi- 
nal Lunacy  in  England,"  in  "  Allbutt's  System  of  Medicine,"  vol.  ix.  p.  438;  and  Drahm's 
"The  Criminal,"  1000. 

t  Chapin:  "Compendium  of  Insanity,"  p.  91,  et  seq.;  also  W.  Maule  Smith,  "On  the 
Use  of  Hypnotic  Drugs  in  the  Treatment  of  Insomnia,"  in  the  Journal  of  Mental  Science, 
July,  1Q05,  p.  561,  and  the  succeeding  discussion. 

X  Jour,  of  Ment.  Sci.,  April,  191 1,  p.  398. 

§  For  a  dissenting  opinion  see  Berkley,  "Mental  Diseases,"  p.  128. 
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be  well  discontinued  it  should  be  withdrawn.  Used  thus,  it  may  be  a 
boon.  The  best  form  usually  is  by  morphin  under  the  skin;  but  some 
observers  prefer  the  opium  itself  in  some  form,  such  as  crude  opium  or 
a  strong  deodorized  tincture.  The  hypodermic  use  of  morphin  is  less 
liable  to  cause  derangement  of  the  stomach.  Opium  or  any  of  its 
derivatives  should  not  be  used  in  chronic  cases,  as  a  rule,  unless  in 
senile  dementia,  in  which  a  m.oderate  use  of  it  is  quite  justifiable. 

In  acute  delirium  and  dehrium  tremens  opium  may  be  demanded. 
It  is  a  question  whether  in  some  cases  it  is  not  the  best  drug.  In 
adynamic  cases  of  delirium  tremens,  however,  such  as  occur  in  old 
chronic  inebriates,  in  which  there  is  great  debihty  and  perversion  of 
nutrition,  opium  should  not  be  given  in  large  and  ovenvhelming  doses. 
The  same  may  be  said  of  all  depressing  medicines. 

Hyoscyamus,  or  its  alkaloid,  hyoscin  or  hyoscyamin,  is  sometimes 
better  borne  than  opium.  It  is  useful  in  cases  of  dehrium,  and  of 
maniacal  excitement.*  It  is  not  so  sure,  however,  in  its  action  as 
opium  and  its  salts,  although  Wood  says  that  it  will  sometimes  suc- 
ceed in  acute  mania  when  morphin  increases  the  excitement.!  In  re- 
cent years  it  has  been  extensively  used.  Noble|  says  that  old  people 
are  profoundly  affected  by  moderate  doses  of  hyoscin.  He  thinks  it 
is  just  as  efficacious  by  the  mouth  as  h>^odermically,  and  that  if  the 
desired  effect  is  not  produced  by  gV  of  a  grain,  it  is  useless  to  increase 
the  dose  further.  Ramadier  and  Serieux,§  from  a  large  experience, 
extol  hyoscin  in  mania  and  delirium.  Belladonna,  which  acts  very  simi- 
larly to  hyoscyamus,  is  recommended  in  cases  of  puerperal  and  other 
deliria  in  which  there  is  a  tendency  to  collapse,  with  lowered  arterial 
tension  and  a  leaky  skin. 

Cannabis  indica  is  one  of  the  uncertain  drugs  of  which  the  pharma- 
copoeia is  so  full.  That  it  is  potent  for  mischief,  however,  is  evident 
from  the  fact  that  in  the  East  it  is  used  extensively  as  an  intoxicant, 
and  is  the  prolific  cause  of  toxic  msanity  in  Eg>'pt  and  India.  1 1  For 
some  reason  the  drug  seems  to  be  of  uncertain  strength  and  rehabihty 
as  found  in  the  shops.  It  has  an  unenviable  reputation  for  not  doing 
what  is  expected  of  it.  In  mental  diseases  it  has  often  been  used — 
more  formerly  than  at  present.  Reynolds  lauded  it  as  a  hypnotic 
in  the  insomnia  of  senile  dementia,  and  Clouston  found  it  valuable, 
when  combined  with  the  bromids,  in  acute  mania.  The  sleep  pro- 
duced by  this  drug  is  usually  accompanied  with  dreams.  It  must  not 
be  overlooked  that  hashish  is  a  delirifacient,  and  that  in  moderate 
doses  this  action  may  predominate;  in  fact,  it  has  been  praised  in 
melanchoha  because  it  tends  to  convert  the  depressed  patient  into 

*Shaw:   Jour,  of  Nerv.  and  Ment.  Dis.,  vii,  27;   also  Ringer:   Practitioner,  March, 

1877- 

t  Wood:  "Therapeutics,"  eighth  ed.,  p.  241. 

X  Noble:  Yale  Med.  Journal,  No.  8,  1900. 

§  Ramadier  and  Serieux:  Bui.  Gen.  de  Therap.,  Jan.,  1892. 

II  Peterson:  "Medical  Notes  in  Eg>-pt-"  Dr.  Peterson  says  that  of  248  mental  pa- 
tients whom  he  saw  in  Cairo,  60  men  and  4  or  5  women  were  insane  from  the  abuse  ot 
hashish,  or  cannabis  indica.  In  India  a  drink  called  "  ganjah  "  is  used,  and  is  held  to  cause 
53  per  cent,  of  the  cases  of  lunacy  in  Bengal. 
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an  exalted  maniac.  Such  a  virtue  will  not  commend  it  to  the  judicious 
practitioner.  It  seems  that  there  is  nothing  legitimate  that  cannabis 
indica  can  do  that  an  opiate  cannot  do  better.  Fronmuller,  who 
made  extensive  observations,  found  that  it  succeeded  as  a  hypnotic 
in  only  about  50  per  cent,  of  the  cases  in  which  it  was  tried.  A  large 
dose  is  often  required,  and  this  may  cause  an  initial  delirium,  and  a 
subsequent  giddiness,  headache,  and  vomiting. 

Coniiim  has  the  physiologic  effect  of  subduing  motor  excitement 
by  its  action  on  the  motor  nerves.  Ringer  says  that  its  action  on  the 
cerebrum  is  less  definite.  Nev^ertheless  conium  acts  as  a  sedative 
in  excited  states  of  the  brain  accompanied  with  great  motor  unrest, 
as  in  mania.  Spitzka*  gives  this  drug  first  place  as  a  sedative  in  such 
cases.  Whether  its  action  is  greater  on  the  peripheral  or  on  the 
cerebral  nervous  tissue,  the  fact  remains  that  when  the  drug  subdues 
the  motor  excitement,  sound  sleep  is  likely  to  occur. 

Cocain  by  hypodermic  injection  has  been  used  by  Morselli  and 
Buccola  in  cases  of  melancholia,  and  is  recommended  by  Regis, t 
but  cocain  is  a  dangerous  drug,  and  conducive  to  a  most  destructive 
habit. 

Next  in  importance  to  opium  as  a  sedative  is  probably  chloral 
hydrate.  It  is  a  hypnotic,  or  sleep-producer,  rather  than  an  anodyne, 
hence  it  would  seem  to  be  especially  called  for  in  insanity.  The 
objection  to  it,  however,  in  very  excited  cases,  such  as  delirium  tremens 
and  acute  mania,  is  that  larger  doses  are  sometimes  required  to  pro- 
duce sleep  than  are  altogether  safe  for  the  heart.  I  once  saw  sudden 
death  occur  in  a  case  of  delirium  tremens  in  a  young  man  in  a  large 
general  hospital,  probably  due  to  an  overdose  of  chloral.  Ringer  says 
that  in  overdose  death  threatens  at  the  lungs  and  heart. |  Chloral 
has  been  used  extensively,  especially  in  the  asylums. §  All  the  various 
excited  patients,  such  as  the  acute  m.aniacs,  the  agitated  melancholiacs, 
and  the  victims  of  delirium  in  any  form,  have  been  subjected  to  it. 
It  is  claimed  to  produce  a  more  refreshing  sleep  than  opium,  and  one 
which  has  no  bad  after-effects.  Small,  or  moderate,  repeated  doses 
are  better,  certainly  safer,  than  heroic  doses,  and  in  case  the  patient 
does  not  respond  to  moderate  doses  it  is  better  to  discontinue  the 
drug.  Clous  ton,  1 1  from  a  very  extensive  asylum  experience,  cautions 
against  overdosing  the  insane  with  chloral.  He,  too,  has  seen  sudden 
death  apparently  caused  by  it.  Chloralamid  is  sometimes  used  as  a 
mild  substitute  for  chloral. 

The  bromids  are  an  especially  important  group  of  sedatives  in 
the  armamentarium  of  the  alienist,  because  of  their  powerful  influence 
in  epilepsy  and  various  forms  of  epileptic  insanity.  In  other  forms  of 
mental  disease  they  are  not  particularly  valuable,  although  they  are 
of  all  drugs,  perhaps,  the  ones  which  are  most  resorted  to  and  most 

*  Spitzka:  "Insanity,"  1883,  p.  384. 

t  Re,?is:  "Mental  Medicine,"  translated  by  Bannister,  p.  594. 

+  Tuke:  Diet.  Psych.  Med.,  vol.  ii,  p.  1134. 

§  Bevan  Lewis:  "Mental  Diseases,"  second  ed.,  p.  475. 

II  Clouston:  "Mental  Dis.,"  1S84,  p.  146.     ' 
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abused  in  routine  drug-giving  by  the  general  practitioner.  But  in 
epilepsy  they  stand  preeminent,  especially  for  controlling  the  fit; 
although  they  are  also  of  almost  specific  value  in  controlling  epileptic 
delirium  and  mania.  They  are  often  combined  with  other  drugs, 
such  as  chloral,  cannabis  indica,  hyoscyamus,  etc.  As  mere  hypnotics 
in  ordinary  cases  of  brain  excitement,  neurasthenia,  mania,  and 
insomnia  of  senility,  the  bromids  are  inferior  to  some  other  drugs, 
especially  chloral.  They  are  contraindicated  in  all  cases  of  confusional 
and  stuporous  insanity,  for,  as  Seglas  says,  they  tend  to  augment 
these  psychoses.* 

Paraldehyd  is  a  hypnotic  and  has  been  used  quite  extensively  by 
aHenists.  Some  years  ago  it  was  tried  in  many  cases  in  the  Philadel- 
phia Hospital.  I  am  not  aware  that  it  has  maintained  its  popu- 
larity, although  it  has  been  highly  commended  by  some  ahenists, 
notably  Clouston  and  Krafft-Ebing.  It  has  a  disagreeable  taste 
and  imparts  an  unpleasant  odor  to  the  breath  of  the  patient,  and  these 
are  not  slight  objections.  It  belongs  to  the  alcohol  group,  and  is 
deleterious  if  used  in  large  doses  by  routine.  Krafft-Ebing  has  noted 
a  paraldehyd  habit. t 

Among  recent  hypnotics  may  be  mentioned  sul phonal,  trional,  and 
veronal.  They  are  mild  remedies  in  the  doses  usually  employed,  and 
from  this  very  fact  they  are  not  likely  to  do  much  harm.  In  all  cases 
of  brain  excitement  and  insomnia,  as  in  mild  mania,  agitated  melan- 
choha,  neurasthenia,  senile  dementia,  etc.,  they  may  be  tried,  and  will 
sometimes  be  found  useful,  especially  when  the  more  potent  drugs, 
such  as  opium  and  chloral,  are  not  desirable.  In  very  excited  patients, 
however,  these  hypnotics  are  often  disappointmg.  Sulphonal  has 
been  used  in  very  large  doses  by  the  British  ahenists,  but  their  opinions 
of  its  value  differ.J  I  consider  veronal  the  best  of  the  group.  It  is  a 
more  potent  drug  than  the  others,  and  alarming  symptoms  have  been 
reported  from  its  use  in  large  doses. 

Methylene-hlue  has  been  used  in  insanity.  Bodoin  extols  its 
action  as  a  sedative  in  cases  of  great  mental  excitement.  It  proved 
satisfactory  in  cases  of  mania,  dehrium,  alcohohsm,  and  hystero- 
epilepsy.  When  injected  into  the  gluteal  muscles,  in  doses  of  i  to  i>^ 
grains,  it  exerted  a  quieting  influence  within  a  few  hours,  and  this 
lasted  from  one  to  four  days.§  But  its  action  is  not  constant,  and  its 
peculiar  discoloration  of  the  lips,  tongue,  sahva,  and  urine  may  have  a 
bad  effect  on  the  patient's  mind,  exciting  the  suspicion  of  being 
poisoned,  as  Rapporte  has  pointed  out.|  | 

Scopolajnin  hydrohromate  is  a  recent  remedy  which  has  been  found 

*  Seglas:  "Les  Maladies  Mentales,"  1895.  p.  208. 

t  Krafft-Ebing:  "'Traite  Clinique  de  Psychiatric,"  traduit  par  Laurent,  p.  239;  see 
also  Behr:  "Beitrag  zur  Kasuistik  der  Paraldehyddilerien,"  St.  Petersbg.  med.  Woch., 
1902,  Nr.  14. 

%  Journal  of  Mental  Science,  July,  1905,  p.  561. 

§  Bodoin:  Klin.-therap.  Woch.,  Nov.  21,  1899. 

II  Rapporte:  Rev.  (Russe)  de  Psych.,  de  Neurol,  et  de  Psych.  Experiment.,  1904, 
No.  ii,  p.  857. 


IOI4  DISEASES    OF   THE   MIND 

efficacious  in  mania  and  delirium  in  doses  of  4^  to  y^  of  a  grain.* 
It  requires  to  be  given  with  care.     I  have  had  no  experience  with  it. 

Before  dismissing  the  subject  of  sedative  drugs,  I  may  say  of 
the  whole  group  of  them  that  they  are  at  best  only  necessary  evils. 
It  is  always  better  to  do  without  them  if  possible,  and  the  practitioner 
should  carefully  avoid  the  temptation  to  use  them  by  routine  on  any 
and  all  occasions.  Much  may  be  done  without  sedatives,  if  a  resort 
be  had  to  fresh  air,  hydro  therapeutics,  and  proper  hygiene;  and  by 
avoiding  the  habitual  use  of  them  we  avoid  the  risk  of  adding  drug 
intoxication  to  the  insanity  of  our  patients.  Let  us  remember  the 
story  of  Hippocrates:  he  used  hellebore,  which  from  a  very  high 
antiquity  has  enjoyed  a  reputation  as  a  specific  in  insanity;  but  he 
compelled  his  patients  to  go  and  gather  it  for  themselves  at  Anticyra, 
thus  obtaining  for  them  exercise  and  diversion. 

Stimulation  is  sometimes  demanded  in  cases  of  insanity,  but  just 
as  in  the  case  of  sedatives,  so  in  the  case  of  alcohol,  caution  is  called 
for.  In  cases  in  which  there  is  exhaustion  and  a  lowered  general 
vitality,  wines,  whisky,  or  beer,  in  moderate  doses  may  be  indicated. 
Thus  in  delirium,  with  prostration,  a  moderate  amount  of  whisky 
is  sometimes  beneficial. 

In  cases  of  dehrium  tremens,  however,  opinions  differ  about  the 
use  of  alcohol.  I  have  usually  treated  such  patients  without  alcohol, 
and  I  always  prefer  to  do  so.  It  does  not  seem  reasonable,  when 
treating  a  case  of  toxic  insanity,  to  continue  to  give  the  poison  which 
has  caused  the  disease.  Repeated  doses  of  hot  milk  are  better  in 
most  cases  than  milk-punches.  This  is  true  especially  of  young  and 
naturally  robust  patients;  but  in  old  and  broken-down  inebriates  we 
may  be  driven  to  use  alcohol,  upon  which  the  system  has  so  long 
depended.  Even  in  such  cases,  however,  the  stimulant  can  usually 
be  rapidly  diminished  in  quantity,  and  it  should  be  withdrawn  just 
as  soon  as  possible.  Ergot  is  lauded  by  some  writers  to  relieve  con- 
gestion and  edema  of  the  brain  in  severe  cases. 

In  a  recent  paper  Regis  makes  a  strong  argument  against  the  use 
of  alcohol  in  delirium  tremens,  based  upon  an  extensive  experience 
with  84  cases.  Alcohol  was  denied  in  all,  and  only  3  deaths  occurred, 
and  these  could  not  justly  be  ascribed  to  the  treatment.  The  patients 
were  treated  with  food  at  brief  intervals,  frequent  purgation,  diuretics, 
plenty  of  water  by  the  mouth,  and  30  to  45  grains  of  chloral  and 
bromid  of  potassium  per  diem.  This  is  the  so-called  eliminative 
treatment,  based  on  the  view  that  delirium  tremens  is  an  autotoxic 
psychosis,  in  which  the  liver  and  kidneys  especially  are  at  fault. t 

In  the  profound  depression  of  melancholia  a  mild  stimulation  is 
often  beneficial,  but  care  should  be  exercised  not  to  overstimulate, 
for  the  reaction  from  alcohol,  such  as  the  headache  and  lassitude,  is 
highly  injurious  to  such  patients.  In  acute  mania  alcohol,  as  a  rule, 
is  not  indicated,  unless  there  is  danger  of  physical  collapse;   the  brain 

*  Bumke:  Monatssch.  f.  Psych,  u.  Neurol.,  xiii,  i. 
t  Regis:  Jour,  de  Med.  de  Bordeaux,  Juiy  26,  1908. 
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excitement  is  a  contraindication,  and,  in  fact,  an  ordinary  case  of 
mania  can  be  converted  into  one  of  acute  fury  by  an  injudicious  use 
of  alcohol.*  A  prominent  alienistf  has  written  that  alcohol  is  unne- 
cessary in  most  cases  of  mental  disease;  but  exceptions  certainly 
occur,  as  he  himself  has  not  failed  to  point  out. 

Tonic  and  reconstructive  drugs  are  of  far  more  importance  in  the 
therapeutics  of  insanity  than  are  either  sedatives  or  stimulants.  The 
prime  object  of  the  ahenist  should  be  to  build  up.  Insanity  is  a 
physical  disease  and  can  be  approached  successfully,  as  a  rule,  only 
from  the  physical  side;  the  only  exception  to  this  rule  is  in  favor  of 
suggestive  therapeutics,  which  approaches  the  subject  from  the  purely 
mental  side.  But  the  physical,  or  reconstructive,  treatment  of  in- 
sanity is  the  one  that  can  never  be  ignored. 

There  is  no  specific  for  mental  diseases — unless,  indeed,  it  be  in 
cases  of  syphilis — and  the  only  reliable  and  possible  plan  in  the  vast 
majority  of  cases  is  to  attempt  to  build  up  the  physical  health.  Even 
in  cases  of  syphilis  the  treatment  is  no  exception  to  this  rule,  for  anti- 
syphilitic  treatment  is  directed  fundamentally  to  the  physical  dis- 
order. But  to  describe  the  ordinary  tonic  drugs  is  merely  to  traverse 
a  familiar  field,  for  all  practitioners  know  the  use  of  tonic  drugs.  The 
most  valuable  agents  are  strychnin,  quinin,  iron,  arsenic,  the  phos- 
phates, and  the  bitter  tonics.  Their  uses  will  be  indicated  here  very 
briefly. 

Strychnin  is  a  favorite  remedy  with  neurologists,  more  so  perhaps 
than  with  alienists.  It  is  merely  a  whipper-up  of  a  jaded  or  depressed 
nervous  system.  Whether  it  in  any  way  promotes  the  nutrition  of  the 
neurones,  may  be  questioned.  It  is  an  excitomotor,  having  a  special 
action  on  the  spinal  motor  nerve-centers,  but  its  action  on  the  brain 
cells  is  not  marked;  in  fact,  such  action  is  even  doubtful.  In 
strychnin-poisoning  consciousness  is  not  involved,  or  only  secondarily, 
due  to  the  asphyxia. |  In  ordinary  therapeutic  doses,  even  carried 
to  the  extent  of  causing  hyper-excitability  of  the  motor  system,  the 
brain  is  not  affected.  It  is  therefore  difficult  to  see  how  strychnin 
can  act  to  much  advantage  in  cases  of  insanity.  In  cases  of  mania, 
in  which  there  is  already  great  motor  unrest,  its  use  is  contraindicated. 
Bannister§  recommends  it  in  insanity  for  its  general  tonic  effect, 
but  says  it  should  not  be  used  in  large  doses.  In  small  doses  it  prob- 
ably acts  merely  as  a  stomachic.  It  follows  from  the  nature  of  its 
action  that  it  is  indicated  in  cases  in  which  there  is  depression  and 
malnutrition.  Among  such  conditions  are  delirium  tremens,  and 
various  forms  of  confusional  and  stuporous  insanity.  Savage  ||  uses 
nux  vomica  in  cases  of  hypochondriasis,  especially  with  purgatives. 

Of  quinin  not  much  need  be  said  in  this  connection.  It  is  a  tonic 
in  some  unexplained  way  when  given  in  moderate  doses — at  least, 

*  Spitzka:   "Insanity,"  1883,  p.  270. 

t  Bevan  Lewis:  "Mental  Diseases,"  second  ed.,  p.  470. 

X  Wood:   "Therapeutics,"  eighth  ed.,  pp.  260-261. 

§  Bannister:  "Hare's  Syst.  Pract.  Therapeutics,"  vol.  iii,  p.  215. 

II  Savage:   "Insanity  and  Allied  Neurosis,"  p.  144. 
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such  is  its  reputation.  As  a  mere  tonic  it  should  never  be  used  in 
heroic  doses,  so  as  to  cause  the  characteristic  tinnitus — a  subjective 
symptom  which  might  make  an  injurious  mental  impression  in  some 
patients,  especially  in  hallucinatory  insanity.  The  association  of 
insanity  with  malaria  is  not  often  seen  in  this  country,  so  the  anti- 
malarial or  specific  action  of  quinin  is  seldom  indicated  in  cases  of 
mental  disease,  unless  the  malaria  exists  unmistakably  as  a  cause  or 
compHcation.  If  such  infection  is  suspected,  it  should  be  demon- 
strated by  a  blood  examination  for  the  plasmodium,  and  should  then 
be  treated  accordingly.  Lem.oine  and  Chaumier*  have  made  a  com-  -If- 
plete  study  of  paludal  or  malarial  insanity.  Chronic  cases  are  some- 
times resistant  to  quinin. f 

Blood-making  tonics,  such  as  iron  and  arsenic,  are  of  great  value 
in  some  forms  of  insanity.  When  discussing  etiology,  I  referred 
to  infections  and  other  blood  states  as  causes  of  mental  disease; 
with  such  infections  may  be  associated  an  anemia.  There  is  then 
a  reduction  of  the  red  blood-cells,  or  of  the  hemoglobin,  or  of  both. 
This  suggests  the  importance  of  careful  studies  of  the  blood  in  insanity 
— a  subject  which  is  probably  too  much  neglected  in  some  of  our 
asylums.  In  fact,  all  means  for  exact  cKnical  study  should  be  used, 
but  in  the  blood  states  especially  there  may  be  found  indications  for 
treatment.  Thus  in  delirious  patients,  and  especially  in  cases  of 
puerperal  insanity,  a  depleted  state  of  the  blood  is  sometimes  found. 
In  a  series  of  observations  made  by  me  some  years  ago  in  puer- 
peral cases,  the  blood-count  was  sometimes  observed  as  low  as 
3,750,000,  and  the  hemoglobin  was  also  reduced. |  Hirst  observed 
the  case  of  a  primipara  impregnated  two  months  before  marriage, 
who  developed  hemichorea,  with  great  mental  weakness  or  fatuity; 
the  hemoglobin  was  down  to  40  per  cent,  and  the  red  cells  sank  to 
2,800,000.  Among  other  causes  which  weaken  the  blood  and  con- 
duce at  the  same  time  to  insanity  are  chlorosis,  onanism,  gout,  rheu- 
matism, pellagra,!  malaria,  syphilis,  and  the  various  infectious  fevers. 
Finally,  in  states  of  general  neurasthenia,  mania,  and  melancholia 
agitata,  in  which  no  blood  infection  can  be  made  out,  there  may  be 
some  degree  of  anemia.  For  all  such  conditions  iron  and  arsenic 
are  the  drugs.  They  may  be  given  separately  or  in  various  combina- 
tions. Of  iron  preparations  alone,  the  best  are  probably  Blaud's  pills 
and  Basham's  mixture. 

The  hypo  phosphates,  which  usually  contain  iron,  and  the  bitter 
tonics  and  mineral  acids,  which  act  principally  as  stomachics,  may  be 
given  as  reconstructive  drugs.  Cod-liver  oil  is  probably  too  much 
ignored  in  cases  of  insanity;  it  is  a  food  as  well  as  a  tonic. 

Close  attention  should  be  paid  to  the  gastro-intestinal  tract  in  insane 

*Lemoine  and  Chaumier:   "Annates  Medico-psychologiques,"  1887. 

t  Regis:  "  Mental  Medicine,"  p.  378. 

X  Article  on  "Puerperal  Insanity,"  in  Hirst's  "Am.  Syst.  of  Obstetrics,"  vol.  ii,  p.  579. 

§  See  Baillarger,  Annales  Med.  Psychologiques,  1888,  for  an  account  of  pellagrous 
pseudo-paresis.  Pellagrous  insanity  is  due  to  a  blood  dyscrasia  caused  by  eating  diseased 
maize.     It  is  common  in  parts  of  Italy  and  France. 
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patients.  The  condition  of  the  bowels  is  even  more  important  in 
some  cases  than  the  condition  of  the  stomach;  in  fact,  if  the  bowels 
are  kept  in  proper  condition  the  stomach  will  often  take  care  of  itself. 
A  free  use,  and  a  routine  use,  of  laxative  medicine  is  often  required. 
As  these  patients  usually  require  large  quantities  of  food  in  order  to 
recover,  the  bowels  should  never  be  permitted  to  become  constipated. 
In  melancholic  and  weak-minded  or  demented  patients  the  bowels 
are  often  permitted  by  the  patient  to  remain  overloaded. 

The  theory  has  been  advanced  lately  that  some  forms  of  insanity, 
such  as  melanchoHa,  hypochondriasis,  etc.,  are  caused  by  an  auto- 
infection  which  has  its  primary  seat  in  the  stomach  or  intestine.  The 
idea  is  that  a  process  of  bacterial  putrefaction  goes  on  in  the  stomach 
and  bowel,  that  the  toxins  are  absorbed  into  the  blood,  and  a  depressed 
or  poisoned  state  of  the  system  results.  Bouchard  and  other  French 
ahenists  are  especially  responsible  for  some  of  these  opinions.  They 
claim  that  gastro-intestinal  affections  are  common  in  melancholia; 
among  such  affections  are  atonic  dyspepsia,  dilatation  of  the  stomach, 
fermentation  of  undigested  food,  torpid  bowels,  and  perverted  secre- 
tions. All  this  makes  up  a  grave  indictment,  and  while  some  of  it 
may  be  still  unproved,  there  is  a  possibility  of  truth  in  it  too.*  What- 
ever the  theory  may  be,  experience  amply  teaches  that  in  melancholia 
a  free  action  of  the  bowels  every  day  is  demanded. 

When  dilatation  of  the  stomach  has  been  found,  good  results  have 
been  claimed  from  washing  out  that  organ.  Regis,  since  1880,  has 
advocated  lavage  of  the  stomach  for  the  rehef  of  sitiophobia,  or 
refusal  of  food  by  the  insane.f  He  recommends  it  also  in  melancholia, 
which  he  beheves  is  often  caused  by  this  auto-infection;  he  claims 
that  a  careful  chemical  analysis  of  the  gastric  contents  should  be  made 
in  order  to  determine  the  fluid  to  be  employed;  and  he  gives  a  list 
of  formulae  of  antiseptics  to  be  used  in  gastric  lavage  in  the  insane. 

Among  the  best  laxatives  is  the  old-fashioned  pill  of  aloes  and  iron; 
or  a  pill  of  podophylUn  and  colocynth;  or  one  containing  rhubarb 
and  blue  mass.  The  various  sahnes  are  often  of  great  value,  and 
cascara  is  used  not  a  httle. 

Saline  infusions  have  been  used  in  order  to  "wash  out  the  blood" 
in  cases  of  the  toxemia.  The  physiologic  or  normal  salt  solution 
C0.7  per  cent.)  is  the  formula  usually  employed.  The  injection  is 
given  under  the  skin  of  the  breast  or  abdomen,  with  strict  antiseptic 
precautions.  This  remedy  seems  to  have  been  employed  especially 
in  Germany,^  and  has  also  been  recommended  in  this  country  and 
Great  Britain.     Ferguson  Watson  withdraws  10  c.c.  of  blood  from  the 

*  Bettencourt  Rodriguez,  International  Congress  of  Mental  Medicine,  1889.  See 
also  the  thesis  of  Chardon  on  "The  Influence  of  Infectious  Diseases  on  the  Development 
of  Mental  Disorders,"  Lille,  1889-00;  also  thesis  of  Feyal,  Lyons,  1890,  and  the  writings 
of  Regis,  "Medecine  Mentale."  Cf.  Chapter  on  "Melancholia"  in  Wharton  and  Stille's 
"Med.  Jurisprudence,"  vol.  i,  p.  632,  fifth  ed. 

t  Regis:  "Mental  Medicine,"  translated  by  Bannister,  p.  595. 

jWickel:  Psych.-Neurolog.  Woch.,  1903,  18.  Kraepelin:  "Lectures  on  Clinical 
Psychiatry,"  translated  by  Johnstone,  1904,  p.  121. 
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median  basilic  vein  and  injects  20  c.c.  of  normal  salt  solution.*  This 
is  all  in  accord  with  the  eliminative  treatment  of  insanity,  i.  e.,  action 
on  the  bowels,  Hver,  kidneys,  and  blood.  Large  quantities  of  drinking- 
water  are  used,  also  rectal  injections  of  normal  salt  solution.f 

Alteratives. — In  cases  of  syphilitic  infection  of  the  brain,  causing 
syphilitic  dementia  in  any  of  its  various  forms,  whether  with  or  with- 
out local  palsies  or  involvement  of  the  spinal  cord,  it  is  imperative 
to  begin  anti-syphihtic  treatment  at  once.  Even  in  doubtful  cases 
the  treatment,  if  properly  controlled,  will  do  no  harm;  therefore 
every  patient  with  doubtful  sym.ptoms  should  have  the  benefit  of  the 
doubt. J     The  Wassermann  test  should  be  used  in  these  cases. 

The  combined  treatment,  i.  e.,  with  both  the  iodids  and  mercury, 
is  probably  best,  especially  in  very  acute  cases,  or  in  cases  in  which 
the  infection  as  well  as  the  symptoms  are  recent.  In  very  late  cases 
of  cerebrospinal  syphilis  the  iodids  are  thought  by  some  observers 
to  be  better;  but  even  in  late  cases  it  is  wiser  to  try  mercury  also. 
The  distinctions,  so  much  insisted  on  by  academic  wTiters,  between 
''secondary"  and  "tertiary"  symptoms  are  vain.  In  the  face  of 
such  a  grave  infection  it  is  enough  to  know  that  we  are  confronted  by 
a  poison  which  is  attacking  vital  tissue.  A  much  more  grave  question 
is  to  determine  the  form  of  mercury  to  be  used  and  the  best  method 
of  using  it. 

Within  recent  years  a  prejudice  has  arisen  among  neurologists 
against  giving  mercury  by  the  mouth  for  any  form  of  cerebrospinal 
s\'phiKs.  The  chief  objection  is  the  loss  of  time.  It  is  often  impossible 
thus  to  bring  the  system  under  the  influence  of  the  drug  with  sufficient 
rapidity  and  effect  to  save  tissue.  Indeed,  some  competent  observers 
say  they  never  obtain  the  same  results  by  the  mouth  as  by  inunction. 
Therefore  it  is  wisest  in  every  case  to  give  this  drug  either  by  inunction 
or  hypodermically.  We  thus  obtain  a  more  rapid  and  thorough 
result,  and  we  avoid  gastro-intestinal  irritation,  for  when  mercury 
is  given  by  the  mouth  the  larger  part  of  it  probably  passes  off  by  the 
bowel. 

If  inunction  is  practised,  a  small  piece  of  blue  ointment,  or,  better, 
a  small  quantity  of  the  oleate  of  mercury  or  of  the  oleum  cinereum, 
can  be  rubbed  into  the  skin  of  the  inside  of  the  thighs.  This  may  be 
repeated  daily  or  two  or  three  times  a  week,  the  effect  being  watched. 

The  hypodermic  use  of  mercury  was  much  advocated  a  few  years 
ago;  and  it  is  still  practised.  In  such  a  grave  affection  as  brain 
syphilis  it  is  well  to  try  it.  White  §  says  it  should  be  used  when  other 
methods  have  failed;  or  when  gastric  and  other  idiosyncrasies  prevent 
the  internal  use;    or,  most  important  of  all,  when  grave  and  rapidly 

*  Watson,  Ferguson:  Jour,  of  Ment.  Science,  April,  191 1,  p.  398. 

t  Archdale:  Jour,  of  Ment.  Science,  July,  1909,  p.  458. 

t  See  the  writer's  article  on  the  treatment  of  diseases  of  the  spinal  cord  in  Wilson's 
"American  Text-Book  of  Applied  Therapeutics,"  p.  1027,  from  which  some  of  the  state- 
ments in  the  text  are  borrowed. 

§  White:  "The  Treatment  of  Syphilis,"  in  Morrow's  "Syst.  of  Genito-urinary  Dis- 
eases," vol.  ii. 
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progressing  lesions  demand  prompt  action.  Tiiis  last  indication  is 
sufficient  to  demand  a  trial  of  this  method  at  once  in  some  cases  of 
brain  syphilis. 

Both  the  soluble  and  insoluble  salts  may  be  given  under  the  skin. 
Corrosive  sublimate  may  be  used  in  doses  of  gr.  t2  to  j  every  day  or 
every  two  or  three  days.  A  method  much  lauded  is  that  of  Cruyl 
and  Burlureaux,  quoted  by  White.  The  subhmate  is  mixed  with 
oil  as  follows:  the  mercuric  salt  is  first  dissolved  in  ether;  the  solution 
is  then  added  to  the  oil,  and  the  ether  driven  off  with  heat.  Large 
doses  of  the  subhmate  are  thus  given,  as  much  as  one  or  even  two 
grains.  It  is  claimed  that  acute  syphiHs  can  thus  be  "cured"  with 
five  or  six  doses,  but  this  probably  does  not  refer  to  such  lesions  as 
meningo-encephahtis. 

Calomel  has  been  used  in  emulsion  by  hypodermic  medication. 
The  emulsion  may  be  made  with  glycerin,  mucilage  of  acacia,  or 
vasehn.  JulHen  claimed  great  benefit  from  the  precocious  treatment 
of  syphilis  by  this  method.  I  have  practised  it  in  a  few  cases  of 
syphilis  of  the  spinal  cord.  The  injection  is  usually  made  deeply 
into  the  buttock,  under  strict  antiseptic  precautions.  It  is  painful 
and  may  be  followed  by  an  indurated  swelhng,  and  even  abscess. 
When  calomel  is  thus  injected  a  deposit  of  the  drug  probably  remains 
for  a  long  while  in  the  tissue,  and  absorption  takes  place  slowly  from 
this  deposit;  hence  there  is  a  potent  and  long-continued  action. 
Destructive  saHvation  has  occurred,  making  it  necessary  to  excise 
the  deposit  from  the  tissue,  and  Jullien  says  that  in  dogs  he  has  found 
traces  of  the  drug  in  loco  as  long  as  eighteen  months  after  the  injection. 
The  drug  thus  used  has  been  found  especially  efficacious  in  syphihtic 
disease  of  the  eye  and  in  syphilomata.  Its  use  in  brain  syphiUs  has 
not  been  so  extensive. 

I  am  disposed  now  in  most  cases  to  rely  upon  the  inunction  rather 
than  the  hypodermic  use  of  mercury.  The  arguments  pro  and  con  may 
be  read  in  White  and  Wood's  chapter,  ante,  vol.  ii,  p.  475. 

Baccelli*  has  practised  intravenous  injections  of  corrosive  sublimate 
in  two  cases  of  cerebral  syphilis.  The  injection  was  given  in  a  vein 
at  the  elbow,  on  the  back  of  the  hand,  or  on  the  leg.  There  was 
absence  of  pain,  or  of  subcutaneous  swelhng.  The  metallic  taste  of 
the  drug  was  noticed  by  one  patient  in  a  few  seconds,  and  a  flow  of 
saHva  followed.  Baccelli  claimed  as  an  advantage  the  prompt  action 
of  the  drug  on  the  walls  of  the  blood-vessels,  which  are  the  favorite 
seats  of  the  poison. f  I  have  never  resorted  to  this  method,  and  there- 
fore cannot  recommend  it. 

*  Baccelli:  Berlin,  klin.  Woch.,  1894,  No.  13,  p.  301;  abstracted  in  the  Am.  Jour,  of 
Med.  Sci.,  July,  1894,  p.  88. 

t  See  the  report  of  the  meeting  of  the  French  Society  of  Dermatology  and  Syphilo- 
graphy  at  Lyons,  1894,  for  a  full  discussion  of  the  hypodermic  use  of  me^cu^3^  According 
to  Jullien,  in  some  cases,  in  spite  of  the  administration  of  mercurial  pills,  not  a  trace  of 
mercury  is  found  in  the  urine,  because  apparently  the  metal  passes  through  the  bowel 
without  being  absorbed.  Mercury  appears  in  the  urine  two  hours  after  a  hypodermic 
injection,  while  in  cases  in  which  it  is  absorbed  it  does  not  appear  for  six  days  after  in- 
gestion, and  for  one  week  after  inunction. 
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The  common  fault  in  the  administration  of  the  iodids  is  that  they 
are  given  in  too  small  doses.  The  dose  should  be  run  up  rapidly  to 
30  grains,  and  even  40  or  50  grains,  three  times  a  day.  Syphilitic 
patients  usually  bear  these  large  doses  well.  The  sodium  salt  is  prob- 
ably preferable  to  the  potassium  salt,  as  it  is  not  so  irritating  to  the 
stomach  and  kidneys. 

General  paresis  is  usually  not  in  the  least  controlled  by  anti- 
syphihtic  treatment,  although  this  treatment  is  probably  used  at 
some  stage  of  the  disease  in  most  cases  in  a  vain  hope.  The  treatment 
should  not  be  pushed,  for  it  may  do  harm  to  these  patients,  whose 
resistance  to  drugs  is  much  impaired.  Some  observers,  however, 
claim  that  anti-syphilitic  treatment  will  sometimes  control  acute 
symptoms,  and  even  establish  a  remission.* 

I  regard  it  as  still  too  soon  to  give  final  judgment  on  the  potency 
of  Ehrlich's  new  arsenical  preparation,  known  as  "do(5,"  or  salvarsan. 
Favorable,  but  premature,  reports  have  already  appeared  in  the  litera- 
ture. So  far  as  general  paresis  is  concerned,  it  is  impossible  to  see  how 
any  drug  can  ever  effect  a  cure  in  the  advanced  stages  when  vital 
tissue  has  been  hopelessly  destroyed.  In  27  cases  of  tabes  and  paresis 
W.  Pickf  did  not  observe  any  convincing  effect,  but  in  a  case  of  cere- 
bral syphilis  the  remedy  proved  efficacious.  Treupel|  claims  that  he 
noted  favorable  modifications  in  early  incipient  paresis.  Schlesinger 
thinks  the  remedy  ought  not  to  be  tried  in  grave  cases  of  paresis,  and 
beUeves  that  the  classic  medication  by  the  mercurials  and  iodids  is  the 
most  important  means  at  hand.  Marinesco§  had  negative  results  in 
six  cases  of  paresis. 

Oppenheim||  thinks  that  salvarsan  is  not  more  efficacious  than  mer- 
cury and  the  iodids.  It  appears  to  be  efficacious  in  gummatous  pro- 
cesses, but  does  not  influence  arteritis.  He  thinks  also  that  we  must 
guard  against  its  noxious  effects,  and  should  forewarn  the  patient,  and 
let  him  assume  the  responsibility — a  thing  which  is  evidently  not  prac- 
ticable in  a  case  of  general  paresis.  But  in  this  disease,  he  says,  we 
ought  not  to  expect  any  important  effect  from  the  remedy. 

Favorable  reports  in  cases  of  cerebral  syphiUs  have  been  made  by 
Wechselmann,  Jadassohn,  Treupel,  and  others;  but  in  general  paresis 
Milian  and  A.  Pick  report  unfavorably.  The  Hterature  has  become 
too  extensive  to  be  reviewed  here.** 

Some  bad  effects  have  been  observed  from  the  action  of  this 
arsenical  drug,  especially  on  the  optic  nerves  and  some  other  cranial 
nerves.  It  seems  certain  that  in  advanced  and  broken-down  subjects 
it  is  capable  of  doing  injury. 

*  Chapin,  in  Wilson's  "Am.  Text-Book  of  Applied  Therapeutics,"  p.   1184;    also 
Krafft-Ebing:   "Traite  Clinique  de  Psychiatrie,"  traduit  par  Laurent,  p.  689. 
t  Pick,  W.:  Wien.  klin.  Woch.,  No.  33,  1910. 
j  Treupel:   Deutsche  nied.  Woch.,  No.  39,  1910. 
§  Marinesco:  Presse  Medicale,  No.  102,  1910. 

II  Oppenheim:   Deutsche  med.  Woch.,  No.  49,  1910. 

**  A  digest  of  the  recent  literature  was  read  by  Dr.  F.  X.  Dercum  at  a  meeting  of  the 
Philadelphia  Psychiatrical  Society  and  to  this  digest  I  am  indebted  in  preparing  the  state- 
ments in  the  te.xt. 


MENTAL   DISEASES  I02I 

Some  observers  have  held  out  the  hope  of  an  anti-serum  or  anti- 
toxin for  general  paresis,  based  on  the  alleged  finding  of  a  bacillus 
paralyticans  as  the  cause  of  the  disease.* 

Among  alteratives  or  specifics  may  be  mentioned  thyroid  extract, 
which  has  been  given  on  the  theory  that  hypothyroidism,  or  deficient 
secretion  of  the  thyroid  gland,  is  a  cause  of  mental  disease.  The 
whole  subject  is  still  in  a  very  theoretical  stage.  In  cretinism  and 
myxedema  there  is  undoubtedly  seen  a  grave  mental  affection.  So, 
too,  in  exophthalmic  goiter,  in  which  there  is  supposed  to  be  a  hyper- 
secretion of  the  gland,  various  psychoses  are  observed;  and  dementia 
praecox  isclaimed  by  some  observers  to  be  associated  with  a  goitrous 
change,  but  in  such  cases  thyroid  extract  would,  on  theory,  be  contra- 
indicated. j 

The  Rest  Treatment. — Too  much  cannot  be  said  in  praise  of  the 
rest  treatment  for  certain  forms  of  insanity.  The  day  has  gone  by 
for  broken-down  nervous  patients  to  be  simply  dosed  with  medicines, 
or  to  be  actively  exercised  in  the  open  air,  or  hurried  about  the  country 
for  "change  of  scene."  These  patients  are  sick;  their  nutrition  is 
often  below  par;  they  exhaust  more  rapidly  than  they  build  up;  and 
their  bodily  resources  need  to  be  husbanded  to  the  utmost  extent. 
The  insane  patients  who  especially  demand  rest  treatment  are  the 
acute  melancholiacs,  the  confusional  and  delirious  cases,  the  cases  of 
toxic  infection,  the  grave  neurasthenics,  and  in  fact  all  patients  whose 
physical  condition  is  one  of  malnutrition,  exhaustion,  and  anemia. 

When  the  rest  treatment  is  practised  it  should  be  given  syste- 
matically and  thoroughly.  The  patient,  for  a  while  at  least,  should  be 
kept  absolutely  in  bed,  and  secluded  from  all  visitors.  Competent 
nurses  are  most  essential.  Persistent  feeding,  the  use  of  tonics  and 
mild  stimulants,  and  careful  attention  to  the  gastro-intestinal  tract, 
are  demanded.  Hydrotherapeutics,  massage,  and  passive  move- 
ments, should  take  the  place  largely  of  sedative  drugs.  After  a  while, 
when  improvement  begins,  the  patient  may  be  allowed  to  sit  up  for  a 
stated  period  each  day,  and  even  removed  into  the  open  air  and  sun- 
shine, but  not  to  exercise.  Details  must  be  left  to  the  judgment  of 
the  practitioner;  there  is  not  space  in  these  pages  to  go  into  minutiae. 
But  the  general  rule  may  be  set  down,  that  nutrition  is  to  be  the  guide. 
It  is  well  to  have  blood-counts  made,  and  the  weight  regularly  taken. 
As  the  patient  improves,  the  monotony  may  be  broken  by  reading  or, 
in  the  case  of  women,  some  light  sewing  or  fancywork,  if  agreeable  to 

the  patient. J 

Outdoor  Treatment.— Since  the  invention  of  the  outdoor  treatment 
of  tuberculosis,  there  is  seen  a  tendency  to  try  "something  like  it  for 

♦O'Brien:  Am.  Jour.  Insanity,  July,  1908. 

t  Packard:  Am.  Jour.  Insanity,  lx\n,  189;  Berkley:  Am.  Jour.  Insanity,  1909; 
Werelius  and  Rydin:  Jour.  Am.  Med.  Assoc,  Aug.  5,  1911,  p.  449- 

X  The  subject  of  bed  treatment  in  insanity  was  discussed  in  the  Section  of  Psychiatry 
of  the  Thirteenth  International  Congress  of  Medicine,  in  Paris.  See  an  epitome  in  the 
Brit.  Med.  J[ournal,  Sept.  22,  1900.  See  also  S.  Weir  Mitchell:  "Diseases  of  the  Nervous 
System,  especially  in  Women,"  Phila.,  1885;  Dercum,  in  "A  System  of  Physiologic 
Therapeutics,"  edited  by  Cohen,  vol.  viii,  Phila.,  1903. 
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the  insane.  An  incentive  was  given  by  A,  E.  Macdonald,  who, 
however,  tried  it  more  particularly  for  the  tuberculous  insane.  It  was 
found  to  act  beneficially  on  the  mental  symptoms  in  these  cases, 
and  from  this  was  but  a  step  to  trying  it  for  non-tuberculous  patients. 
It  is  quite  compatible  with  bed-treatment,  for  the  patients  who  are 
taking  rest-cure  can  be  moved  out  of  doors,  and  made  to  live  in 
tents  or  on  verandas.  There  is  much  in  the  suggestion  that  is  at- 
tractive. The  mental  impression  is,  of  course,  one  of  the  main 
things  that  tell  in  such  treatment;  it  is  a  form  of  suggestive  thera- 
peutics, but  a  most  wholesome  form.  The  stimulating  and  bracing 
effect  of  the  open  air,  the  sky  above,  the  environment  of  green  things 
in  summer,  and  the  sunshine  and  sense  of  unrestraint  all  the  year 
round — all  these  are  likely  to  have  a  salutary  effect  on  the  mind.  It 
has  even  been  found  that  this  treatment  is  beneficial  in  cases  of  de- 
mentia and  for  uncleanly  patients,  and  Haviland  and  Carhsle  have 
practised  tent-Hfe  successfully  for  this  class.*  But  even  in  the  acute 
psychoses,  such  as  melancholia,  neurasthenia,  and  mild  forms  of 
confusional  and  manic-depressive  insanity,  there  is  no  reason  why 
systematic  outdoor  life  or  tent-life,  even  combined  with  rest  treatment, 
should  not  prove  practicable  and  beneficial.  In  the  more  chronic 
cases,  in  which  bed  treatment  may  not  be  advisable,  a  life  in  the  open 
air  for  as  many  hours  a  day  as  possible  is  often  indicated.  This  need 
not  be  associated,  of  course,  with  excessive  exercise.  Cloustonf  says 
that  some  patients  cannot  have  too  much  fresh  air,  though  they  may 
have  too  much  walking,  or  gymnastics,  or  muscular  fatigue. 

In  addition  to  the  mental  impression,  the  physical  effects  of  out- 
door Hfe  are  most  beneficial.  The  patients  will  eat  more,  digest  better, 
and  sleep  more  soundly. 

Amusements. — According  to  an  old  Greek  fable,  Melampus  cured 
the  insane  Prcetides  with  the  use  of  music,  dancing,  and  hellebore. 
David  played  upon  his  harp  to  soothe  the  distracted  mind  of  King 
Saul.  In  well-regulated  hospitals  the  monotony  of  asylum  life  is 
often  broken  by  various  kinds  of  amusement.  In  the  extra-mural 
treatment  of  the  insane,  amusements  cannot  well  be  so  systematically 
and  largely  employed,  but  it  is  often  necessary  to  try  some  forms  of 
recreation.  A  useful  accomplishment  in  a  trained  nurse  is  to  be  a  good 
reader,  but  she  should  never  be  allowed  to  bore  her  patient  with  her 
readings.  This  subject  of  amusements  is  one  of  the  details  which 
must  be  left  to  the  judgment  and  opportunities  of  the  physician.  It 
has  already  been  discussed  in  these  pages  (page  1004).  Various  kinds 
of  indoor  and  outdoor  games  are  in  order,  such  as  playing-cards,  chess, 
checkers,  backgammon,  dominos,  billiards,  croquet,  tennis,  cricket, 
and  baseball. 

RushJ  reminds  us  that  music  has  long  had  a  reputation  as  a  remedy 

*  Haviland  and  Carlisle:  "Tent  Life  for  the  Insane,"  in  Am.  Jour,  of  Insanity,  July, 

1905,  P-  95- 

t  Clouston:  "Mental  Diseases,"  1884,  p.  117. 

JRush:  "Medical  Inquiries  and  Observations  upon  the  Diseases  of  the  Mind," 
Phila.,  1830,  pp.  203  and  209. 
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for  insanity,  and  that  history  records  two  cures  of  royal  patients  by  it; 
he  also  tells  of  a  learned  doctor  who  was  cured  by  the  study  of  mathe- 
matics, and  of  a  lady  whose  mind  was  successfully  diverted  by  playing 
cards.*  But  Griesingerj  approves  the  sentiment  of  Guislain,  who 
declared  himself  against  those  promiscuous  dancing  parties  sometimes 
given  in  Enghsh — and,  we  may  add,  also  in  American — asylums. 
Lectures,  concerts,  and  exhibitions  of  various  kinds  are  perhaps  better. 

Systematic  instruction  or  education  may  be  included  under  the 
head  of  recreation,  for  thus  it  acts  in  some  cases  of  insanity.  It  is  per- 
haps best  suited  to  educated  persons.  As  in  the  case  of  the  learned 
man  who  turned  to  mathematics  to  reUeve  his  mental  stress,  so  in  other 
cases  the  mind  may  gradually  be  induced  to  take  up  some  old  or  long- 
neglected  study,  as  the  classics,  English,  French  or  German  literature, 
music,  or  modehng,  painting,  and  drawing.  This  method  is  only 
adapted  to  certain  kinds  of  patients,  and  the  physician  must  be  the 
judge. 

Gardening  and  the  care  of  domestic  animals  and  pets  often  act 
well.  Sewing  and  fancy  work  for  women,  and  periodical  hterature 
for  both  sexes,  are  invaluable.  Mention  may  also  be  made  of  drives 
and  short  excursions  to  places  of  interest. 

Mechanical  Restraint. — Since  Pinel  struck  off  the  shackles  of  the 
insane  at  the  Bicetre,  and  William  Tuke  inaugurated  his  reform  at  the 
York  Retreat,  this  subject  of  mechanical  restraint  has  gone  through 
several  phases. t  It  is  not  necessary  here  to  follow  the  history  of  the 
subject;  it  is  sufficient  to  say  that  after  a  century  of  discussion  and 
trial,  opinion  has  settled  down  to  a  moderate  course,  upon  which  most 
ahenists  are  fairly  well  agreed.  Sentimentalism  has  about  run  its 
course,  and  experience  is  now  allowed  to  have  its  legitimate  sway: 
We  have  not  hved  to  see  the  day,  so  fondly  predicted,  when  all  means 
of  restraint  have  for  once  and  forever  been  banished  to  the  garret; 
instead  we  live  at  a  time  when  a  rational  reaction  has  estabhshed 
itself  against  "Conollyism,"  and  when  restraint  is  recognized  as  a 
proper  and  necessary  procedure  in  some  cases.  §  But,  as  Hack  Tuke 
has  written,  it  is  only  against  the  fanaticism  which  makes  a  fetish 
of  non-restraint  that  we  ought  to  protest.  ||  In  England  the  Legis- 
lature has  passed  an  act  which  recognizes  restraint,  and  lays  down 
regulations  in  regard  to  it.  In  America  there  are  probably  no  lunacy 
boards  which  do  not  recognize  the  necessity  of  occasional  restraint. 

Following  Hack  Tuke,  we  may  say  in  brief  that  the  patients  who 
require  mechanical  restraint  are  those  who  are  subject  to  violent 
impulses  to  suicide,  or  to  self-mutilation,  or  to  persistent  self-abuse, 
or  surgical  patients  who  interfere  with  the  dressings,  or  patients  who 

*  For  an  interesting  discussion  on  the  healing  influence  of  music  see  two  chapters  in 
"Primitive  Psycho- therapy  and  Quackery,"  by  Robert  Means  Lawrence,  M.D.,  1910. 

t  Griesinger:   "Mental  Pathology  and  Therapeutics,"  1882,  p.  347. 

j  Tuke:   "History  of  the  Insane  in  the  British  Isles." 

§  The  system  of  "  Conoll>'ism  "  derives  its  name  from  Dr.  John  ConoUy,  who  was  an 
extremist  on  the  subject  of  non-restraint,  and  practised  it  on  every  and  all  occasions  at 
Hanwell  Asylum. 

II  Dictionary  of  Psychological  Medicine,  vol.  ii,  p.  1318. 
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are  extremely  dangerous  to  others,  or  finally  those  whose  violent  and 
ceaseless  agitation  tends  to  fatal  exhaustion. 

There  can  be  no  question  that  proper  means  of  mechanical  restraint 
are  less  irritating  to  insane  patients  than  being  forcibly  held  by  a  lot 
of  attendants.  Less  violence  is  done  by  a  camisole,  or  a  stout  sheet 
fastened  across  the  patient  as  he  hes  in  bed,  than  by  the  efforts  of 
strong  attendants  forcibly  to  hold  and  coerce  him.  There  is  much  less 
risk  of  accidents,  such  as  bruises,  strains,  and  fractures.  There  is  not 
the  personal  element,  the  constant  combat,  the  anger  and  resistance, 
in  the  one  way  as  in  the  other.  Hence  an  excited  patient  will  more 
promptly  yield  to  mechanical  than  to  personal  control. 

The  means  used  to  restrain  a  violent  patient  should  be  at  once 
efficacious  and  as  little  injurious  as  possible.  In  delirium  tremens  a 
stout  sheet  pinned  across  the  patient  as  he  Hes  in  bed,  with  properly 
padded  cuffs  and  anklets  to  restrain  the  limbs,  is  often  all  that  is 
necessary.  In  cases  of  violent  mania,  a  camisole,  restraining  the 
hands,  may  be  used.  Chains  and  irons  are,  of  course,  not  to  be 
tolerated.  A  padded  room  is  sometimes  a  necessity  in  order  to  pre- 
vent the  maniac  from  injuring  himself.  Seclusion  is  an  important 
part  of  restraint;  the  patient  should  see  no  one  but  the  necessary 
attendants,  and  he  should  be  carefully  watched  and  guarded  night 
and  day. 

Mechanical  restraint  should  not  be  used  until  all  other  means  have 
failed.  Among  such  means  are  a  proper  system  of  baths,  sedative 
medicines,  and  the  co-operation  of  a  sufficient  number  of  watchful 
attendants.  We  shall  speak  more  of  baths  when  we  discuss  the  sub- 
ject of  hydro  therapeutics.* 

Among  the  follies  to  which  the  doctrine  of  non-restraint  has  led 
is  the  so-called  "open-door  treatment,"  according  to  which  there  are  to 
be  no  locks  and  keys  even,  and  the  insane  are  to  be  allowed  to  come  and 
go  as  they  please;  a  plan  which  has  been  justly  ridiculed  by  Mercier.f 
At  the  other  extreme  we  may  place  the  "protective"  bed,  which  is 
made  like  a  cage,  in  which  the  unfortunate  patient  is  kept  like  a 
rabbit  or  a  squirrel. | 

Diet  and  Feeding. — This  is  a  large  subject,  in  one  sense,  and  a 
very  simple  one,  in  another.  If  I  should  attempt  to  go  into  full 
details,  it  would  be  easy  to  spread  the  subject  over  many  pages;  but 
there  is  neither  space  nor  necessity  here  for  great  elaboration. 

The  cardinal  rule  in  feeding  the  insane,  especially  the  acute  cases, 
is  to  put  a  sufficient  quantity  of  Hght,  highly  nutritious,  and  easily 
digestible  food  into  the  stomach.  In  order  to  accomplish  this  feat  it 
is  necessary  to  have  a  nurse  who  thoroughly  understands  this  part  of 

*  Paton,  in  his  recent  admirable  work,  "Psychiatry,"  p.  149,  says,  "In  institutions 
which  are  not  properly  equipped  for  the  carrying  out  of  hydrotherapy  mechanical  restraint 
often  becomes  a  necessity."  To  this  it  may  be  said  that  hydrotherapy,  valuable  as  it  is, 
cannot  entirely  take  the  place  of  mechanical  restraint  in  any  institution,  whatever  its 
bathing  facilities  may  be.  There  is  no  such  necessary  antagonism  between  the  two 
methods — mechanical  restraint  and  hydrotherapy — as  is  implied  in  the  passage  quoted. 

t  Mercier:   Jour,  of  Mental  Sci.,  j^uly,  1905,  p.  573. 

t  See  illustration  of  such  a  bed  in  the  Jour,  of  Mental  Sci.,  July,  1909,  p.  559. 
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her  business.  It  is  not  enough  to  prepare  the  food  and  bring  it  on  a 
tray  to  the  patient's  side;  it  must  be  gotten  into  the  stomach.  Herein 
Hes  one  of  the  secrets  of  good  nursing. 

The  preparation  of  the  food,  however,  is  no  mean  part  of  nursing. 
A  good  hospital  should  have  a  good  sick-diet  kitchen— it  is  not  a 
good  hospital  wdthout  one.  If  this  is  estabhshed,  and  a  competent 
cook  and  nurse  in  charge  of  it,  the  physician  can  properly  feel  that 
much  of  his  responsibihty  in  the  case  is  lightened. 

Broken-down  nervous  and  insane  patients  can  take  an  astonishing 
quantity  of  food,  if  it  is  skilfully  administered.  Clouston,  in  his 
inimitable  book  (which  is  worth  more  in  this  respect  than  all  the  dry, 
didactic  treatises) ,  tells  us  constantly  of  his  triumphs  with  milk  and 
eggs.  Milk  is  so  universally  used  that  it  surely  needs  no  encomiums; 
but  it  is  possible  to  give  too  much  of  it;  and  if  it  is  given  at  the  rate 
of  several  quarts  a  day,  the  physician  should  not  be  surprised  if  his 
patient  has  no  appetite  for  other  food.  The  objection  to  milk  is  that 
it  leaves  a  large  residuum  in  the  bowel,  which  tends  to  constipation. 
A  good  way  to  give  milk  is  in  the  form  of  koumys;  or  diluted  with  an 
effervescing  carbonated  water. 

Buttermilk,  either  natural  or  artificially  prepared,  in  which  a 
large  amount  of  lactic  acid  is  present,  is  often  a  useful  article  of  diet. 
Natural  buttermilk  contains  less  fat  than  the  artificial  product.  I 
need  not  stop  here  to  discuss  the  theories  that  the  bacteria  and  the 
lactic  acid  in  these  various  kinds  of  sour  milk  act  as  bactericides  in 
the  intestinal  tract.  Whether  or  not  this  is  the  correct  explanation 
of  their  special  value  as  foods,  it  is  a  fact  that  they  are  sometimes 
acceptable  and  valuable  additions  to  the  diet  of  the  insane.  They 
should  not  be  used,  however,  to  too  great  excess,  as  there  is  a  tendency 
at  present  to  do,  for  they  thus  interfere  with  the  taking  of  other  kinds 
of  food.  To  some  patients  they  are  very  distasteful,  and  in  this  case 
they  should  not  be  forced  on  the  insane.  My  preference  is  for  the 
artificial  form  of  buttermilk;  it  is  of  a  better  taste  than  buttermilk 
from  the  dairy  and  is  not  so  Kkely  to  be  contaminated ;  it  is  also  richer 
in  cream;  which,  however,  may  or  may  not  be  an  advantage. 

Predigested  milk  is  advised  by  some  authorities,  especially  for 
very  weak  stomachs.  It  is  distasteful  to  many,  and  in  my  experience 
has  few  if  any  advantages  over  good  pure  milk  for  the  great  majority 
of  patients.  It  is  even  a  question  whether  it  may  not  be  harmful 
sometimes  by  interfering  with  the  natural  digestion. 

I  can  see  but  httle  indication  for  the  use  either  of  skimmed  milk 
or  of  whey.  The  latter  is  only  of  use  in  very  desperate  cases,  in  which 
the  stomach  rejects  stronger  food,  but  such  cases  are  very  rare. 

Too  much  cannot  be  said  in  favor  of  eggs  as  a  diet  in  these  acute 
cases.  An  egg  is  one  of  nature's  best  products;  its  sole  function  is 
to  nourish.  The  average  weight  of  an  egg  is  about  60  grams — 13 
grams  of  which  are  of  useful  substances — albumins  and  fats,  especially 
a  phosphorized  fat.  Hence  one  egg  has  the  nutritive  value  of  about 
150  grams  of  cow's  milk,  or  of  50  grams  of  meat;  that  is  to  say,  ten 
VOL.  ni — 65 
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eggs  equal  one  pound  of  beef.  Moreover,  the  intestinal  digestion  of 
eggs  leaves  little  to  be  desired.  Ninety-seven  per  cent,  of  the  albumins 
and  95  per  cent,  of  the  fats  are  absorbed,  therefore  little  residue  is 
left.*  For  administration  to  the  sick,  eggs  should  never  be  overcooked; 
in  fact,  the  nearer  raw,  the  better.  They  can  be  beaten  up  raw, 
flavored  with  lemon  or  orange  juice  and  a  little  sugar,  or  a  Httle  wine, 
and  given  two  at  a  time.  If  cooked,  they  should  not  be  boiled,  but 
steamed;  that  is,  the  eggs  in  the  shell  are  dropped  into  hot  water, 
not  kept  boihng,  and  allowed  to  remain  about  three  minutes.  Thus 
prepared  they  are  lighter,  and  more  Kke  a  dehcate  custard,  than  when 
boiled  or  poached ;  and  as  many  as  six,  eight,  or  even  ten  can  be  given 
in  a  day.  The  aversion  which  some  patients  have  to  eggs  on  the 
score  of  producing  "biliousness''  is  largely  imaginary,  and  can  be 
easily  overcome.  Custards  made  of  milk  and  eggs  are  also  valuable. 
Egg-albumin  water,  prepared  by  mixing  the  raw  white  of  egg  with 
iced  water,  and  flavoring  with  lemon,  is  excellent  for  a  weak  digestion. 

The  various  meat  broths  are  only  valuable  as  adjuncts;  their 
nutritive  value  is  not  high,  and  they  should  not  be  allowed  to  take  the 
place  of  milk  and  eggs. 

A  well-selected  miscellaneous  diet  of  hght  meats,  vegetables,  and 
fruits  is  often,  of  course,  demanded.  Monotony  in  diet  should  be 
avoided  with  most  of  these  cases.  But  the  diet  of  the  insane  should 
be  carefully  supervised  in  large  hospitals ;  these  patients  should  not  be 
allowed  to  choose  for  themselves  at  a  large  general  table.  An  insane 
patient  in  a  hospital  in  Philadelphia  once  developed  scurvy,  although 
she  went  regularly  to  a  well-supplied  table.  It  was  found  that  she 
persistently  avoided  vegetables. 

Patients  with  delusions  of  poisoning  require  great  care  in  feeding; 
they  will  sometimes  almost  starve  themselves.  One  patient,  known 
to  the  writer,  would  eat  willingly  only  a  few  boiled  eggs,  because  she 
believed  that  they  could  not  be  tampered  with. 

On  the  other  hand,  some  insane  patients,  especially  dements, 
eat  ravenously,  and  of  the  most  unwholesome  articles.  Such  a  patient 
in  the  Philadelphia  Hospital  nearly  choked  to  death  on  a  large  piece 
of  gristle. 

In  cases  in  which  a  large  quantity  of  food  is  needed,  great  care 
should  be  taken  of  the  stomach  and  bowels.  Laxative  medicine  is 
needed  at  frequent  intervals,  as  has  been  explained  on  a  preceding  page. 
Bitter  tonics,  mineral  acids,  pepsin,  and  a  Httle  alcoholic  beverage^ 
are  often  indicated. 

Most  patients  will  eat  better  when  they  have  plenty  of  fresh  air, 
as  already  explained.  Even  in  cases  taking  the  rest-cure,  this  demand 
may  be  met ;    the  patient  can  be  moved  out  of  doors  for  several  hours  j 

each  day.  ^  i 

Very  weak  patients  require  some  nourishment  early  in  the  morning      * 
on  first  waking.     They  suffer  from  the  long  fast  of  the  night.     This 
is  so  especially  of  melancholiacs,  who  are  often  at  their  worst  in  the 
*  The  Dietetic  and  Hygienic  Gazette,  Oct.;  1905,  p.  598. 
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morning.  A  glass  of  warm  milk  is  useful,  even  before  the  breakfast 
is  ready.     It  may  even  promote  an  additional  morning  nap. 

Coffee  or  tea  need  not  be  denied  to  all  patients  for  breakfast. 
If  the  patient  is  accustomed  to  one  or  the  other  of  these,  it  should  be 
given,  but  not  later  in  the  day.  These  drinks  are  sKghtly  stimulating 
to  the  brain. 

Mercier  has  said  that  the  best  sleep-producer  is  a  full  belly.*  A 
little  hght  nourishment  at  bedtime  may  be  better  than  a  hypnotic. 

In  anemic  cases  an  occasional  blood-count  should  be  made  in  order 
to  note  progress,  and  in  all  cases  the  patient  should  be  weighed  at 
stated  intervals. 

Special  diets,  based  upon  theory,  as  the  salt-free  diet  in  epilepsy, 
are  usually  found  in  the  end  to  be  of  little  value.t 

Forcible  feeding  is  required  in  some  cases  of  insanity.  But  just  as 
in  the  matter  of  mechanical  restraint,  so  on  this  question  of  forcible 
feeding,  opinions  among  aHenists  have  differed.  Some  extremists  have 
even  claimed  that  it  is  never  necessary  to  force  food  into  an  insane 
patient's  stomach ;  but  the  majority  recognize  the  necessity  and  resort 
to  the  practice  in  troublesome  cases.  The  arguments  pro  and  con 
cannot  be  set  down  here  in  detail. { 

The  causes  for  the  refusal  of  food  are  numerous.  Anorexia, 
stupor,  obstinacy,  the  desire  to  die,  and,  above  all,  delusions,  are  the 
chief  causes.  The  mental  state  should  be  studied  carefully,  with  the 
view  of  overcoming  the  obstacle.  By  consulting  the  patient's 
idiosyncrasies,  and  even  by  humoring  him  in  various  ways,  or  by  skil- 
ful persuasion,  we  may  often  get  him  to  take  food.  Persistent  appeals, 
with  great  patience  and  plenty  of  time,  will  sometimes  succeed. 
Spoon-feeding  is  better  than  forcible  feeding,  if  it  will  only  succeed. 
Some  patients  will  take  one  kind  of  food  and  not  another;  or  will 
take  food  from  one  attendant  only;  or  at  certain  times,  or  under 
special  circumstances.  Some  will  take  it  if  left  to  themselves  and  not 
watched.  In  fact,  the  freaks  of  insane  patients  in  this  respect  are 
innumerable. 

But  there  are  unquestionably  some  patients  who  will  not  take  food 
under  any  circumstances;  their  refusal  is  so  absolute  that  if  left  to 
themselves  they  will  fail  rapidly.  In  such  cases  the  only  common- 
sense  thing  and  the  only  humane  thing  to  do  is  to  feed  by  force. 

Many  precautions  are  necessary  if  food  is  to  be  forced  upon  a 
patient.  The  risks  of  injury  are  not  slight.  Even  overpersuasion 
has  its  risks.  I  had  a  patient  recently  in  a  private  dwelling  who  bit 
a  piece  out  of  the  edge  of  a  tumbler  while  two  nurses  were  trying  to 
persuade  her  to  take  liquid  food ;  there  was  great  fear  lest  she  had 
swallowed  some  fragments  of  glass.  The  moral  is  that  a  glass  vessel 
should  not  be  used. 

*  Mercier:  Jour,  of  Ment.  Sci.,  July,  1905,  p.  573. 
t  Domer:  Abstract  in  Jour,  of  Ment.  Sci.,  July,  1910,  p.  533. 

i  See  Sutherland's  full  discussion  in  his  article  on  "Feeding"  in  Take's  Dictionary  of 
Psychological  Medicine,  vol.  i,  p.  494. 
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Forcible  feeding  may  be  done  with  a  rubber  tube,  passed  either  by 
the  mouth  or  by  the  nose.  Some  patients  submit  readily,  even  assist- 
ing in  passing  the  tube.  If  they  resist,  a  sufficient  force  of  attendants, 
as  many  as  four  or  six,  is  required  to  secure  the  person.  This  should 
be  done  carefully  before  the  attempt  is  made  to  pass  the  tube,  and 
every  precaution  must  be  observed  to  avoid  injuring  the  patient.  A 
mouth-gag  may  have  to  be  used.  When  all  is  ready,  the  tube  usually 
passes  easily  down  the  esophagus,  but  care  is  to  be  observed  that  it 
does  not  enter  the  larynx.  As  a  rule,  forcible  feeding  should  only  be 
done  under  the  personal  supervision  of  a  medical  attendant. 

The  food  to  be  used  must  consist  necessarily  of  liquids  or  semi- 
liquids.     Milk,  eggs,  custards,  strong  broths,  are  the  essentials. 

Clouston  tells  of  a  patient  who  was  fed  with  the  stomach-tube  no 
less  than  8300  times  during  eleven  years.*  This  illustrates  better 
than  words  the  necessity  and  the  practice  in  some  of  these  very 
troublesome  cases;  also  the  fact  that  feeding  with  the  tube  may  become 
a  mere  habit. 

KraepeHn  recommends  auscultation  of  the  stomach  to  make  sure 
that  the  fluid  enters  that  organ,  for  the  tube  may  be  recurved  in  the 
esophagus  or  pharynx,  with  disastrous  results.  Krafft-Ebing  approves 
this  plan.f 

Regis  calls  these  patients  "sitiophobes,"  and  says  that  esophageal 
catheterization  should  never  be  practised  on  them  by  the  mouth, 
because  of  the  special  difiiculties,  but  always  by  the  nose.|  Among  the 
risks  of  forcible  feeding  is  inhalation  pneumonia,  caused  by  the  passage 
of  minute  particles  of  food  into  the  bronchioles. 

Hydrotherapeutics. — It  is  not  too  much  to  say  that  hydrothera- 
peutics  is  now  very  much  in  fashion  in  the  treatment  of  the  insane. 
Perhaps  there  is  some  risk  of  claiming  too  much  for  this  method,  and 
of  raising  false  hopes.  Nevertheless,  hydrotherapeutics,  in  spite  of 
the  inordinate  claims  of  its  friends,  is  a  valuable  adjunct  to  treatment. 

This  is  by  no  means  a  new  subject.  Indeed,  it  is  as  old  as  the  time 
of  Hippocrates,  who  used  baths  in  the  treatment  of  the  insane.  In 
bygone  days  baths  and  douches  were  much  abused;  they  were  re- 
sorted to  Hke  the  strait-jacket  in  order  to  subdue  the  maniacs.  § 
Currie  in  1796  cured  maniacal  patients  by  throwing  them  "headlong 
into  the  cold  bath."  The  cold  douche  was  used  to  scare  insane 
patients  out  of  their  delusions,  or  to  unmask  the  malingerer,  or  to 
induce  the  noisy  lunatic  to  keep  quiet.  When  things  went  wrong, 
and  the  patient  grew  obstreperous,  the  hose  was  turned  on  him.|| 
This  was  a  form  of  punishment  rather  than  of  therapeutics,  and  its 
advocates  must  now  be  few  in  number,  and  mostly  limited  to  the 
keepers  of  jails. 

*  Clouston:  Jour,  of  Ment.  Sci.,  July,  1875,  P-  3io- 

t  Krafft-Ebing:  Lehrbuch;  also  "Traite  Clinique  de  Psychiatric,"  par  Laurent,  p.  328. 
t  Regis:   "Mental  Medicine,"  translated  by  Bannister,  p.  597. 
§  Tuke:  Dictionary,  vol.  ii,  p.  1292;  also  vol.  i,  pp.  119,  120. 

II  MacDonald:  "  Feigned  Insanity,  Homicide,  Suicide,  Case  of  William  Ban,"  in  Am. 
Jour,  of  Insanity,  vol.  XXXV,  p.  411. 
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So-called  haths  of  surprise,  such  as  buckets  suspended  on  pivots, 
which  suddenly  tilted  over  and  deluged  the  unhappy  patient,  were 
once  in  vogue.  Some  of  the  devices  read  Hke  the  inventions  of  the 
Inquisition;  thus,  in  Germany,  they  shaved  the  patient's  head,  and 
poured  buckets  of  water  on  him  from  a  height,  or  allowed  it  to  drop 
on  him  drop  by  drop.  Guislain  in  France  fastened  the  patient  in  a 
tub  with  a  cover  over  it,  through  a  hole  in  which  the  victim's  head 
protruded,  on  which  water  was  squirted  from  a  pipe  several  feet  away. 
Van  Helmont  submerged  the  patient  almost  to  the  point  of  drowning 
him — a  practice  justly  condemned  by  Esquirol.*  These  are  instances 
of  the  extravagances  and  abuses  to  which  the  "water-cure"  has  led; 
and  although  they  are  not  Hkely  to  be  repeated,  it  is  just  as  well  to  be 
on  guard  against  the  school  of  alienists  who  seem  about  to  cure  all 
forms  of  insanity  with  hydrotherapeutics. 

The  most  useful  baths  are  the  alternate  hot  and  cold,  the  prolonged 
warm,  the  hot  or  the  cold  pack,  the  shower,  the  douche,  and  the  swim- 
ming-pool. The  Turkish  and  Russian  baths  are  also  most  valuable, 
but  require  a  special  plant.  In  not  a  few  asylums,  however,  elaborate 
bathing  establishments  are  now  built,  and  almost  any  kind  of  fancy 
bath  can  be  furnished.  The  special  effect  of  some  of  these  fancy  baths 
is  largely  by  suggestion. 

The  alternate  hot  and  cold  hath,  or  the  hot  bath  followed  rapidly  by 
the  cold,  is  useful  in  some  cases.  In  neurasthenia,  especially  in  men, 
such  a  bath  may  be  given  daily,  preferably  in  the  morning,  followed  by 
brisk  massage.  In  weakly  or  dehcate  patients,  especially  women, 
the  cold  bath  is  not  well  borne,  but  when  well  borne  it  is  tonic.  It 
should  not  be  given  unless  followed  by  a  strong  reaction  and  sense  of 
glow  or  warmth. 

The  prolonged  or  continuous  warm  hath  has  been  used  since  the  time 
of  Pinel.  It  is  much  in  favor  at  the  present  time  for  excited  or 
maniacal  patients.  It  may  be  given  for  a  long  time;  in  fact,  Falret 
and  others  in  France  used  to  continue  it  for  hours  at  a  time.  The 
temperature  of  the  water  may  be  at  90°  to  100°  F.,  and  some  alienists 
have  even  used  a  temperature  as  high  as  120°,  but  this  is  a  dubious 
expedient.  The  prolonged  warm  bath  is  soothing,  and  will  sometimes 
take  the  place  of  sedative  drugs.  If  too  long-continued  it  may  be 
debilitating;   hence  its  effects  should  be  carefully  watched. 

Hinsdale  in  his  recent  bookf  gives  a  long  hst  of  the  American 
asylums  in  which  systematic  treatment  with  baths  has  been  instituted. 
This  list  proves  the  favor  with  which  this  method  is  now  regarded. 
I  am  more  familiar  with  the  practice  of  the  Philadelphia  Hospital, 
where  eight  continuous  baths  were  established  in  1907.  The  patients 
treated  in  this  way  include  cases  of  acute,  chronic,  and  recurrent 
mania;  excited  types  of  dementia  praecox;  maniacal  episodes  of 
epilepsy;  alcoholic  insanity  and  the  insanity  of  chorea.  The  former 
chief  physician,  W.  W.  Hawke,  reported  great  improvement  in  some 

*  Esquirol:   "Des  Maladies  Mentales,"  Paris,  1838,  Tom.  ii,  p.  215. 
t  Hinsdale:   "Hydrotherapy,"  1910,  p.  168. 
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of  these  cases.  The  prolonged  bath  was  continued  in  some  of  them 
for  several  days,  the  temperature  ranging  from  95°  to  as  high  as 
105°  F.     At  this  hospital  we  have  also  hot-air  and  vapor  baths. 

The  hot  or  warm  pack  is  also  useful  as  a  sedative,  especially  given 
at  bedtime.  The  patient  is  wrapped  in  a  sheet,  wrung  out  of  warm 
water,  and  is  allowed  to  remain  in  it  for  one  half  to  one  hour.  It 
also  may  take  the  place  of  drugs,  and  it  promotes  elimination. 

The  cold  pack  is  for  more  robust  patients,  and  only  in  case  they 
react.     It  is  then  roborant  or  tonic. 

The  shower-hath,  and  various  douches,  in  which  water  is  thrown 
upon  the  person,  are  also  tonic,  and  are  only  indicated  in  patients  who 
react  well. 

The  swimming-pool  is  an  excellent  adjunct  to  every  asylum.  Its 
uses  are  obvious.  It  promotes  cleanliness  and  is  tonic  and  exhilarating, 
and  is  much  enjoyed  by  many  of  the  insane.  It  is  also  a  means  of 
exercise  and  diversion. 

The  Turkish  and  Russian  baths  have  a  powerful  action  on  the  sys- 
tem, promoting  even  an  alterative  action  on  the  skin.  They  are  not 
only  adapted  to  patients  of  good  physique,  but  are  also  used  by  broken- 
down  folk  of  all  kinds.  In  ancient  Rome  the  more  the  population 
degenerated,  the  more  magnificent  became  the  public  baths,  like 
those  of  Caracalla  and  Diocletian. 

I  do  not  attempt  here  to  enter  upon  a  discussion  of  the  physio- 
logic action  of  the  various  baths.  Their  use  is,  in  a  sense,  empirical, 
but  none  the  less  valuable  if  properly  controlled  and  directed.  They 
should  have  a  prominent  place  in  the  therapeutics  of  insanity,  and 
their  indications,  as  already  said,  are  to  act,  first,  as  tonics  and  robor- 
ants;  second,  as  calmatives;  third,  as  alteratives  and  ehminants; 
and,  finally,  as  means  of  cleanHness,  exercise,  and  diversion. 

Alter  has  given  an  account  of  the  comparative  results  obtained 
by  baths  and  by  sedative  drugs.*  The  evidence  is  largely  in  favor  of 
the  prolonged  warm  bath  taking  the  place  of  sedatives,  especially  in 
mania.  Paton  calls  attention  to  the  need  of  a  plentiful  supply  of 
nurses  for  this  practice — a  need  which  unfortunately  operates  against 
it  in  many  of  our  hospitals.!  Stearns  properly  cautions  against  the 
use  of  prolonged  baths  at  very  high  temperatures,  as  used  by  the 
French  physicians. J  Sankey  recommends  the  Turkish  bath  in  some 
cases  of  melancholia.  § 

Massage  and  Exercise. — Massage  is  much  used  as  routine  treat- 
ment nowadays,  especially  in  America,  where  it  is  something  of  a  fad. 
As  supplementary  to  bathing  and  the  rest-cure  it  is  undoubtedly 
useful.  It  requires,  however,  to  be  given  with  judgment.  Insane 
patients  are  different  from  other  patients.  Their  mental  states  must 
be  more  considered.     To  some  insane  persons  massage  is  disagreeable, 

*  Alter:  Centralblt.  f.  Nervenheilk.  u.  Psych.,  1902,  Marz,  N.  F.,  Bd.  xv,  xxv,  Jahr- 
gang. 

t  Paton:   "Psychiatry,"  1905,  p.  152. 

j  Stearns:   "Mental  Diseases,"  1893,  p.  198. 

§  Sankey:    "Mental  Disease,"  1884,  p.  142. 
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even  irritating.  Given  just  before  bedtime  it  is  sometimes  exciting 
and  does  not  promote  sleep;  but,  on  the  other  hand,  with  some  persons 
it  is  quite  soporific.  The  kind  of  rubbing  and  the  duration  are  details 
to  be  determined  in  the  individual  case.  In  cases  in  which  the  bed- 
treatment  is  used  massage,  with  bathing,  takes  the  place  of  exercise; 
but  it  may  also  be  associated  with  passive  exercise;  the  two  go  to- 
gether.* The  Swedish  movements  may  be  used.  Massage  promotes 
the  peripheral  circulation.  Finally,  it  has  value  as  a  part  of  suggestive 
therapeutics — a  value  which  perhaps  is  not  slight.  We  know  that 
it  has  been  a  favorite  remedy  with  charlatans;  but,  as  Weir  Mitchell 
says,  that  is  no  reason  why  they  should  be  allowed  to  monopohze  it. 

Bannister  says  that  massage  is  of  benefit  in  depressed  mental 
states,  but  that  it  may  do  harm  in  excited,  or  demented,  or  delusional 
patients. t  It  is  remarkable  how  little  mention  of  massage  is  made  in 
our  American  and  EngUsh  text-books  on  insanity;  and  Clouston  says, 
somewhat  too  sweepingly,  that  massage  is  the  most  irrational  treat- 
ment ever  conceived  by  the  medical  mind. J  In  this  opinion  he  is 
not  to  be  followed  without  due  reserve.  Regis,  who  recommends 
massage  in  moderate  terms,  says  it  is  Httle  used  in  mental  cases  in 
France;  but  Paton,  who  possibly  reflects  German  opinion,  is  out- 
spoken in  its  praise.  Frictions,  or  massage,  were  used  by  the  ancient 
Greeks  in  the  treatment  of  insanity.  § 

Electricity,  especially  faradism,  goes  well  with  massage  as  a  means 
of  passive  exercise.    • 

Exercise  in  the  open  air,  gymnastics,  and  athletic  sports  have  a 
legitimate  place  in  the  therapeutics  of  insanity,  but  the  tendency  in 
the  present  day  is  perhaps  to  overdo  them.  The  insane  should  not  be 
over-exercised.  I  have  commended  outdoor  life  elsewhere  in  these 
pages. 

Suggestion. — I  might  almost  say  that  all  wise  treatment  of  in- 
sanity should  have  a  suggestive  bearing.  It  should  convey  to  the 
patient's  mind  the  suggestion  of  cure.  This  should  never  be  over- 
looked. We  are  treating  not  inanimate  matter,  but  the  human  mind. 
We  have  an  invaluable  avenue  of  approach  to  the  sick  brain;  that  is, 
the  mental  approach.  Among  the  ancient  Greeks  insanity  was  treated 
with  the  aid  of  reHgious  ceremonies  and  purifications;  in  the  gospel 
of  St.  Mark  we  have  the  story  of  an  epileptic  cured  by  the  casting  out 
of  a  demon II;  and  all  through  the  ancient  world  the  mystic  rites  of 
religion  were  associated  with  phenomena  of  hypnotism  and  mental 
suggestibiHty.**  The  same  is  true  to  some  extent  in  our  modern  world, 

*Von  Bechterew:  " Heilgymnastiche  Behandlung  im  Bade,"  Centralblt.  f.  Nerven- 
heilk.  u.  Psych.,  Marz  15,  1904. 

t  Bannister:  "The  Medical  Treatment  of  Insanity"  in  Hare's  Syst.  of  Practical  Thera- 
peutics, vol.  iii,  p.  217. 

J  Clouston:   "Mental  Diseases,"  1884,  p.  63. 

§  Tuke:   Dictionary,  pp.  14  and  15. 

II  St.  Mark  ix  :  14-29.  There  is  no  probability,  of  course,  that  the  boy  was  cured. 
We  are  not  informed  how  long  he  went  before  the  next  fit. 

**  Regnier:  "Hypnotism  et  Croyances  Anciennes,"  Paris,  1891.  For  light  on  the  epi- 
demic insanity,  witchcraft,  etc.,  of  the  Middle  Ages,  consult  Calmail,  "De  la  Folic," 
Paris,  1845. 
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for  faith  cures  abound,  and  such  shrines  as  Lourdes  and  St.  Anne  de 
Beaupre  exercise  a  powerful  suggestive  therapeusis  on  the  receptive 
minds  of  the  devout.  The  moral  need  not  be  lost  upon  the  most 
rigid  scientist,  even  though  he  makes  no  appeal  to  the  supernatural. 

Hence  it  follows  that  the  personality  of  the  physician  is  an  im- 
portant factor.  He  should  be  born,  not  made.  Personal  contact 
with  the  insane  is  a  drain  on  any  man's  resources;  yet  the  alienist 
should  not  be  of  a  phlegmatic  temperament,  merely  in  order  to  stand 
it.  The  hard,  mechanical  man,  the  mere  routinist  or  administrator, 
is  not  best  adapted  to  this  work.  The  alienist  should  be  a  mind- 
reader  in  the  best  sense;  a  sympathetic  and  diHgent  student;  and, 
above  all,  a  man  who  understands  human  nature,  and  can  improvise 
for  himself  the  best  methods  of  suggestive  therapeutics.  If  he  has  not 
the  tact  and  wit  to  learn  these  secrets  for  himself,  he  can  never  learn 
them  out  of  a  book. 

Nevertheless,  we  must  recognize  the  fact  that  of  all  nervous  patients 
the  insane,  as  a  class,  are  the  least  open  to  suggestion.  They  are  too 
self-centered;  too  deeply  absorbed  in  their  own  mental  processes, 
too  much  distraught,  to  be  easily  influenced  by  persons  or  things 
from  without.  They  lack  the  power  of  attention.  This  is  true, 
for  instance,  of  profound  melancholia;  the  patient  is  as  one  incased 
in  a  shell;  to  break  through  this  obstacle  is  well-nigh  impossible. 
In  mania  the  mental  faculties  are  too  greatly  dissociated,  too  inco- 
herent; w^hile  in  delusional  insanity,  the  patient's  mind  is  too  much 
monopolized  by  his  insane  ideas  to  lend  a  ready  ear  to  the  outside  voice. 

Thus  it  is  that  hypnotism  is  usually  a  failure  in  insanity.  Pro- 
verbially, the  insane  cannot  be  hypnotized.  I  have  had  success  in 
a  very  few  cases  of  hysterical  and  of  weak-minded  patients,  but  not 
with  well-marked  cases  of  the  psychoses  or  of  paranoia.  Krafft- 
Ebing,*  who  gave  some  attention  to  this  subject,  and  whose  opinion 
is  practically  the  same  as  that  just  stated,  says  that  the  most  prom- 
ising cases  for  hypnotism  are  those  of  moral  insanity,  and  of  the 
neuropsychoses,  such  as  hysteria,  hj-pochondria,  and  neurasthenia; 
patients  with  obsessions;  and  toxic  cases,  such  as  the  victims  of  alco- 
holism, cocainism,  and  morphinism.! 

By  mental  treatment  is  not  intended  mere  meddlesomeness  and 
obtrusiveness.  Nothing  can  be  worse  than  to  attempt  to  reason  wdth 
an  insane  man  about  his  mental  state;  to  argue  him  out  of  his  delu- 
sions. This  is  the  so-called  "moral  treatment "  of  Leuret,  better  called 
an  immoral  treatment.  The  patients  were  even  intimidated  and  de- 
rided.     All   that  should  be  attempted  is  to  divert  the  patient,  to 

*  Krafft-Ebing:  Lehrbuch;  also  "Traite  Clinique."  traduit  par  Laurant,  p.  33y, 
also  Von  Krafft,  Wien,  klin.  Woch.,  1891,  No.  43  (with  bibliography). 

tWetterstrand:  "Hypnotism,"  1897;  Bemheim:  " De  la  Suggestion,"  Paris,  1880; 
Regis:  "Mental  Medicine,"  pp.  574-576  (with  references);  Tuke:  "Psychotherapeu- 
tics," 1900;  Janet:  "Etat  Mental  des  Hysteriques,"  Paris,  1892;  Anglade,  in  the  "Traite 
de  Pathologie  Mentale,"  edited  by  Ballet,  Paris,  1903,  p.  1347;  Lloyd:  "A  Note  on  Hyp- 
notism in  the  Insane,"  in  Philada.  Hosp.  Reports,  vol.  i,  1890;  Kraepelin:  Lectures, 
translated  by  Johnstone,  pp.  248,  258. 
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gain  his  confidence,  to  reassure  him,  and  gradually  to  win  an  influ- 
ence over  him  that  may  help  to  lead  him  back  to  health. 

Socrates  said  to  a  melanchohac,  who  complained  that  he  derived 
little  benefit  from  his  travels:  " I  am  not  surprised ;  do  you  not  travel 
with  yourself?"  This  was  a  shrewd  observation,  for  the  insane  are 
always  and  everywhere  preoccupied  with  themselves.* 

Much  is  heard  to-day  of  psychotherapy  based  upon  Freud's 
method  of  psycho-analysis,  which  is  based  upon  his  theory  of  "re- 
pressed emotions."  According  to  Freud,  whose  ideas  are  not  easily 
grasped  by  the  average  reader,  the  psycho-neuroses,  especially  hysteria 
and  neurasthenia,  are  caused  by  ''repressed"  or  forgotten  sexual 
emotions.  These  "repressions"  are  so  completely  forgotten  by  the 
patient  that  they  only  exist  in  his  subconscious  life,  where  they  con- 
tinue to  act  as  disturbing  factors,  in  the  nature  of  fixed  ideas,  and 
thus,  in  a  manner  unrecognized  by  the  patient,  cause  the  various  symp- 
toms of  his  disease.  Psychotherapy  consists  in  a  process  of  "analyz- 
ing" these  repressed  emotions,  or  drawing  them  out  by  a  process  of 
catechizing  or  cross-examining  the  patient,  until  he  himself  comes  to 
recognize  the  vicious  nexus  of  ideas  in  his  own  subconscious  life. 
This  recognition  acts  in  itself  as  a  cure — a  sort  of  mental  "catharsis." 
The  patient  throws  out  the  "perilous  stuff"  which  he  has  been 
unconsciously  harboring  in  his  mind,  and  is  well! 

This  process  of  psycho-analysis  requires  much  time,  tact,  and 
patience  on  the  part  of  the  practitioner;  whole  days  indeed  being 
given  to  a  single  case.  The  Hterature  of  the  subject  is  already  be- 
coming so  abundant  that  the  man  who  attempts  to  read  it  has  little 
time  for  anything  else.f 

*  Esquirol:   "Das  Maladies  Mentales,"  Paris,  1838,  Tom.  i,  p.  139. 

t  Freud:  "Three  Contributions  to  the  Sexual  Theory,"  translated  by  Brill;  also 
"  Selected  Papers  on  Hysteria  and  other  Psycho-neuroses,"  translated  by  Brill.  "  Psycho- 
therapeutics: A  Symposium,"  by  Prince  and  others. 
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Abdomen,  accordion,  388 

in  hysteria,  875 
Abdominal  binder  in  visceroptosis,  584,  588 
contraindications,  591 
viscera,  raising,  in  visceroptosis,  582 
Abscess,  alveolar,  297 
treatment  of,  298 
amebic,  of  liver,  518 
breaking  into  maxillary  sinus,  298 
dento-alveolar,  297 
•    of  brain,  747 

and  tumor  of  brain,  differentiation,  749 
diagnosis,  74S 

otitis  media  as  cause  of  symptoms,  748 
s>Tnptoms,  747 
treatment,  747 
surgical,  774 
of  liver,  518 

antistreptococcus  senmi  in,  518 
blood-letting  in,  518 
brewer's  yeast  in,  518 
cold  in,  518 
coUargol  in,  518 
heat  in,  518 
nuclein  in,  518 
opsonic  treatment,  518 
treatment,  surgical,  534 
of  lower  jaw,  298 
of  lung,  164 
creasote  in,  166 

evacuated  bronchoscopically,  224 
guaiacol  in,  166 
Robinson's  respirator  in,  166 
thoracentesis  in,  239 
treatment,  166 
based  on  conception  of  morbid  proc- 
ess, 166 
on  predominant  sjTuptoms,  166 
surgical,  237,  239 
turpentine  in,  166 
of  pancreas,  surgical  treatment,  561 
pelvic,  617 

treatment,  617 
perinephritic,  687 
treatment.  687 
perirenal,  surgical  treatment,  707 
Abulia,  897 

Accidental  albuminuria,  623 
Accordion  abdomen,  388 
Acetanilid  in  tic  douloureux,  761 
Acetonuria  in  diabetes  mellitus,  20 
Acetyl-salicylic    acid    in    acute    attack   of 
gout,  lOI 
bronchitis  in  children,  267 
laryngitis  in  children,  263 
in  pain  in  arthritis  deformans,  86 


Achlorhydfia,  369 
Achondroplasia,  978 
Achyha  gastrica,  369 

Acid,    acetj-l-salicyhc,  in  acute  attack   of 
gout,  lOI 
bronchitis  in  children,  267 
laryngitis  in  children,  263 
in  pain  in  arthritis  deformans,  86 
arsenious,  gingivitis  from,  295 
boric,  in  atrophic  rhinitis,  135 
in  mercurial  stomatitis,  312 
carbolic,  in  mercurial  stomatitis,  312 
chloracetic,  in  hypertrophic  rhinitis,  132 
chromic,  in  chronic  glossitis,  313 
in  epistaxis,  119 

in  hj'pertrophic  rhinitis,  131,  132 
in  leukoplakia  glossitis,  313 
citric,  powder  of,  in  atrophic  rhinitis,  136 
hydrochloric,  in  chronic  gastritis,  341 

in  subacidity  in  visceroptosis,  594 
mono-chloroacetic,  in  hjpertropliic  rhin- 
itis, 131, 132 
nitric,  in  cancrum  oris,  299 
nucleotin  phosphoric,  91 
salicylic,  in  cholelithiasis,  531 
in  congestion  of  Hver,  514 
in  mild  cases  of  diabetes  mellitus,  26 
tannic,  enema  of,  in  acute  catarrhal  en- 
teritis, 427 
treatment  of  hay- fever,  125 
urates,  91 
uric,  90 

calcuM  of,  in  gout,  treatment,  103 
endogenous,  90 

excess   of,   hepatic   disturbances   con- 
nected with,  511 
exogenous,  90 
in  etiology  of  gout,  90 
in  system,  measures  to  increase  solu- 
bility and  elimination,  98 
to  resist  production,  93 
Acidified  milk  in  diarrhea  of  infancy,   487 
Acidosis  in  moderately  severe  cases  of  dia- 
betes melhtus,  32 
in  severe  cases  of  diabetes  mellitus,  31 
sodium  bicarbonate  for,  31 
Aconite  in  acute  laryngitis,  137 
muscular  rheumatism,  983 
nephritis,  646 

non-suppurative  hepatitis,  516 
in  apoplexy,  741 
in  hematuria,  622 
in  hemoptysis,  193 
in  h>'peremia  of  acute  nephritis,  639 
in  neuralgia  of  liver,  498 
in  uremia,  628 
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Aconite  in   vomiting  of   acute  nephritis, 

64s 
Aconitin  in  tic  dovloureux,  762 
Acoria,  373 

bromids  in,  373 
Acroparesthesia,  960 

baths  in,  962 

bromids  in,  962 

electricity  in,  962 

ergotin  in,  962 

massage  in,  961 

quinin  in,  962 
■  sulphonal  in,  962 

symptoms,  960,  961 

thyroid  extract  in,  962 

treatment,  961 
Actinomycosis  of  esophagus,  318 

of  limg,  168 

iodid  of  potash  in,  169 
treatment,  168 
Acute  yellow  atrophy  of  Uver,  517 
Adenase,  90,  91 
Adenin,  90 
Adenoma  of  kidney,  686 

treatment,  surgical,  719 

of  larynx,  146 

of  hver,  surgical  treatment,  537 

of  pancreas,  557 
Adhesions  of  stomach,  surgical  treatment, 

384. 
Adhesive  peritonitis,  chronic,  619 
treatment,  620 
straps  in  visceroptosis,  584 
disadvantages,  587 
Rose's  method  of  applying,  585 
Rosewater's  method  of  applying,  586 
Adolescence,  albuminuria  of,  624 

treatment,  626 
Adonis  vernalis  in  epilepsy,  916 
Adrenahn    chlorid    in    hemorrhagic    pan- 
creatitis, 548 
in  pancreatic  hemorrhage,  546 
in  acute  bronchitis  in  children,  267 
esophagitis,  317 
glossitis,  313 
laryngitis,  138 
in  children,  263 
in  carcinoma  of  esophagus,  327 
in  diffuse  septic  peritonitis,  616 
in  edematous  tracheitis,  212 
in  epistaxis,  120 
in  hay-fever,  185 
in  hemoptysis,  196 

in  hemorrhage  in  ulcer  of  stomach,  351 
in  hydrops  articulorum  intermittens,  976 
in  osteomalacia,  79 
in  pulmonary  edema,  202 
in  RajTiaud's  disease,  956 
in  rickets,  76 
Agar-agar  in  constipation,  454 
in  children,  481 
of  visceroptosis,  598 
Agoraphobia,  897 
Agurin  in  chronic  interstitial  nephritis,  669 

in  uremia,  627 
Air,  hot  dry,  in  chronic  bronchitis,  178 


Air,  inhalation  of,  in  chronic  fibrinous  pleu- 
ritis,  234 
in  pulmonary  emphysema,  187 
Albuminous  nephritis,  637.     See  also  Neph- 
ritis, acute. 
Albuminuria,  623 
accidental,  623 

acute,  637.     See  also  Nephritis,  acute. 
cyclic,  624 
diet  in,  625 
dietetic,  624 
functional,  624 

in  acute  nephritis,  control,  646 
in  chronic  parenchymatous  nephritis,  649 

treatment,  658,  659 
intermittent,  624 
of  adolescence,  624 

treatment,  626 
physiologic,  624,  626 
post-renal,  623 
postural,  624,  658 
digitalis  in,  626 
ergot  in,  626 
strophanthus  in,  626 
renal,  624 
Alcohol,   absolute,   spraying   larynx   with, 
in  preventing  recurrence  of  papilloma, 

147 
as  cause  of  insanity,  993,  996,  997 
in  acute  leptomeningitis,  730 
in  bronchopneumonia  in  children,  277 
in  cause  of  cirrhosis  of  liver,  519 

of  gout,  89 
in  chronic  interstitial  nephritis,  667 

parench>Tnatous  nephntis,  656 
in  delirium  tremens,  1014 
in  er\thromelalgia,  959 
in  gout,  97 

in  hemorrhagic  pancreatitis,  548 
in  mania,  1014 
in  melancholia,  1014 
in  Raynaud's  disease,  956 
in  severe  cases  of  acute  bronchitis,  175 
injection  in  facial  spasm,  929 
in  neuralgia,  823 
in  tic  douloureux,  763 
in  trigeminal  neuralgia,  781 
technic,  781 
Alcoholic  headache,  901 

insanity,  996,  997 
Alcoholism,  headache  of,  901 

methylene-blue  in,  1013 
Alimentary    glycosuria,    diabetes   mellitus 

and,  differentiation,  17 
Alkaline  mineral  waters  in  renal  calculi,  680 
Alkalis  in  gout,  98 
Alloxuric  bases,  90 
Aloes  in  constipation,  456 
Alphabet,  Wyllie's,  in  aphasia,  745 
Alum  enema  in  constipation,  460 
in  epistaxis,  120 
in  pj'^elitis,  678 
Alumnol  in  chronic  laryngitis,  141 
Alveolar  abscess,  297 
treatment,  298 
process,  disorders  of,  294 
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Amebic  abscess  of  liver,  518 
American   food  materials,  chemical  com- 
position, 54,  55 . 
Ammonia,  aromatic  spirits,  in  congestion  of 
lungs,  207 
in  pancreatic  hemorrhage,  546,  547 
carbonate  in  congestion  of  lungs,  207 
Ammonium  bromid  in  migraine,  907 
chlorid  in  acute  bronchitis  in  children, 
269 
Amputation  in  erythromelalgia,  960 
Amusement  for  insane,  1004,  1022 
Amyl  nitrite  in  asthma,  184 

in  chronic  interstitial  nephritis,  671 
in  epileptic  seizures,  917 
in  hemoptysis,  192 
Amyloid  degeneration  of  liver,  516 
disease  of  kidney,  674 
diarrhea  in,  674,  675 
opium  in,  675 
potash  in,  674 

secondary  inflammatory  conditions 
in,  674,  67s 
Amyotrophic  lateral  sclerosis,  799 
AnachoUa,  498 

Anastomosis,  nerve,  in  paralysis  of  apo- 
plexy, 742 
Anchovy  sauce  expectoration  in  amebic  ab- 
scess of  liver,  518 
Anemia,   disturbances   of   liver   connected 
with,  511 
effect  of,  on  liver,  503 
in  acute  nephritis,  treatment,  648 
in  cysts  of  pancreas,  treatment,  555 
of  brain,  738.     See  also  Brain,  anemia  of. 
of  liver,  514 

diet  in,  515 
of  spinal  cord,  804 
Anemic  form  of  obesity,  61 
Anesthesia  in  bronchoscopy,  216 

intestinal,  396 
Anesthetic    thoracentesis    in    suppurative 

diseases  of  lungs  and  pleura,  237 
Angina,  Ludwig's,  299.     See  also  Liidwig's 

angina. 
Angioma,  bleeding,  of  nasal  septum,  treat- 
ment, 120 
of  kidney,  686 
of  larynx,  146 
Angioneurotic  edema,  963 

and  hydrops  articulorum  intermittens, 

relation,  975 
atropin  in,  965 
calcium  bromid  in,  975 

chlorid  in,  965,  966 
compression  in,  965 
electricity  in,  965 
ichthyol  in,  965 
morphin  in,  966 
nitroglycerin  in,  965 
of  bronchi,  treatment,  211 
of  intestine,  390 

nitroglycerin  in,  390 
strychnin  in,  390 
pathology,  965 
qxiinin  in,  965 


Angioneurotic  edema,  strychnin  in,  965 

treatment,  965 
Angle,  fatal  suture,  378 

temperature,  of  cholangic  infections,  422 
Anorexia,  373 
arsenic  in,  374 
cinchona  in,  374 
condurango  in,  374 
creasote  in,  374 
gentian  in,  374 
iron  in,  374 
nervosa  in  hysteria,  875 

auto-suggestion  treatment,  885 
bromids  in,  883 
champagne  in,  884 
cocain  in,  884 

feeding  by  stomach-tube  in,  884 
morphin  in,  883 
nasal  feeding  in,  884 
rectal  feeding  in,  884 
treatment,  882 
nervous,  treatment,  373 
nux  vomica  in,  374 
orexin  in,  374 
rhubarb  in,  374 
treatment,  373 
Anthracosis,  163 
Antifebrin  in  migraine,  907 
Antimony  in  acute  laryngitis  in  children, 
262 
in  cough  in  severe  cases  of  acute  bron- 
chitis, 176 
Antipyretics  in  bronchopneumonia  in  chil- 
dren, 275 
Antipyrin  in  acute  bronchitis  in  children, 
267 
laryngitis  in  children,  263 
in  chorea,  924 
in  epilepsy,  916 
in  epistaxis,  120 
in  erythromelalgia,  959 
in  infantile  convulsions,  920 
in  migraine,  907 
in  nervous  vomiting,  370 
in  tetany,  940 
in  tic  douloureux,  761 
Antiseptics,  intestinal,  in  acute  catarrhal 
enteritis,  427 
in  intestinal  indigestion,  420 
Antispasmodics  in  acute  laryngitis  in  chil- 
dren, 262 
Antistreptococcus  serum  in  aV  t>-jS  of  li  /er, 

in  suppurative  pancreatitis,  552 
Antitoxin,  diphtheria,  in  asthma,  184 
in  atrophic  rhinitis,  136 
in  epidemic  cerebrospinal  meningitis, 

732 
treatment  of  hay-fever,  126 
Anuria,  hysterical,  875 

treatment,  885 
Anus,  artificial,  for  cure  of  mucous  colic,  405, 

409 
Aphasia,  742 

Dana's  treatment,  744 
Goldscheider's  treatment,  743 
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Aphasia,  Gutzmann's  treatment,  746 

Mills'  treatment,  743 

prognosis,  742 

treatment,  743 

Wyllie's  alphabet  in,  745 
Aphtha,  Bednar's,  310 

Riga's,  310 
Aphthous  stomatitis,  307.     See  also  Stom- 
atitis, aphthous. 
Apomorphin  in  acute  bronchitis  in  children, 
269 

in  hemoptysis,  193 
Apoplexy,  739 

aconite  in,  741 

after- treatment,  741 

bladder  in,  care  of,  741 

bleeding  in,  740,  741 

bowels  in,  care  of,  741 

cardiac  stimulants  in,  741 

contractures  in,  treatment,  741 

conxTjIsions  in,  treatment,  741 

extradural,  surgical  treatment,  771 

intradural,  surgical  treatment,  772 

nitroglycerin  in,  740 

paralysis  in,  electricity  for,  742 
massage  for,  742 
nerve  anastomosis  for,  742 
treatment,  741 

potassium  iodid  in,  740 

pulmonary,  204 

sodium  iodid  in,  740 
nitrite  in,  740 

strontium  in,  740 

treatment,  after-,  741 
of  attack,  740 
prophylactic,  739 
Appendicitis    and    intestinal    indigestion, 
differentiation,  422 

and  mucous  colic,  differentiation,  408 
Appendicostomy  in  mucous  colic,  406,  410 
Appendix,  vermiform,  opening  of,  for  cure 

of  mucous  colic,  406,  410 
Appetite,  insatiable,  373 

loss  of,  373 
Aptyalism,  315 
Arachnoid,  cysts  of,  853 
Argyrol  enema  in  acute  catarrhal  enteritis, 

427 
Arm,  ner\-es  of,  paralysis,  825 
Arnica  in  acute  muscular  rheumatism,  983 
AromatK.°^^oirits  of  ammonia  in  broncho- 
pneumonia in  children,  276 
in  lobar  pneumonia  in  children,  279 
in  pancreatic  hemorrhage,  546,  547 
Arsenic  in  acute  laryngitis  in  children,  263 

in  anorexia,  374 

in  asthma,  184 

in  chorea,  924 

in  hydrops  articulorum  intermittens,  975 

in  inanition,  66 

in  insanity,  1016 

in  leukemic  degeneration  of  li\er,  517 

in  mild  cases  of  diabetes  mellitus,  26 

in  paramyoclonus  multiplex,  990 

in  RajTiaud's  disease,  956 
Arsenious  acid,  gingivitis  from,  295 


Arterial     tension     in    chronic     interstitial 
nephritis,  treatment,  669 
in  uremia,  treatment,  632 
Arteriosclerosis  in  gout,  treatment,  102 
Arthritides,  gouty,  treatment  of,  102 
Arthritis,  atrophic,  82 

chronic,  treatment  of,  87 
surgical  treatment,  109 
chronic  \allous,  81 

bandage  of  joint  in,  107 
heat  in,  108 
massage  in,  108 
non-operative  treatment,  107 
operative  treatment,  108 
sm-gical  treatment,  107 
treatment,  87 
deformans,  81 

acute  febrile,  treatment,  84 

Bier's  hyperemia  in,  84 

chronic,  treatment,  87 

classification,  81 

cod-Hver  oil  in,  86 

diet  in,  84 

etiology,  81 

Fowler's  solution  in,  86 

Haygarth's  nodes  in,  82 

Heberden's  nodes  in,  82 

hot-air  treatment,  85 

iron  in,  86 

local  treatment  of  joints,  84 

massage  in,  85 

nursing  in,  84 

of  children,  81,  82 

treatment,  86 
pain  in,  acetyl-salicylic  acid  in,  86 
aspirin  in,  86 
Bier's  treatment,  84 
bromids  in,  86 
guaiacol  in,  86 
salicylic  preparations  in,  86 
pathology,  83 
treatment,  medical,  83 
surgical,  197 
hypertrophic,  82 
diet  in,  87 
hydrotherapy  in,  88 
hygiene  in,  87 

non-operative  treatment,  no 
operative  treatment,  112 
treatment  of,  87 
local,  88 
in  lobar  pneiunonia  in  children,  280 
infectious,  83 

surgical  treatment,  113 
rheumatoid,  81,  82 

surgical  treatment,  109 
Articular  rheumatism.,  chronic,  106 
Artificial  anus  for  cure  of  mucous  colic,  405, 
409 
pneumothorax  in  bronchiectasis,  242 
in  pulmonar>-  tuberculosis.  255 

Robinson's  apparatus.  Fig.  16 
respiration  in  pulmonary'  edema,  202 
Ascites  in  cirrhosis  of  liver,  521 

surgical  treatment,  543 
Aseptic  peritonitis,  609 
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Aseptic  peritonitis,  treatment,  609 
Asphyxia  in  Raynaud's  disease,  953 
Aspiration  in  edema  of  acute  nephritis,  645 
Aspirin  in  acute  attack  of  gout,  loi 
bronchitis  in  children,  267 
cholecystitis,  531 
larjTigitis  in  children,  263 
in  cholelithiasis,  530 
in  gastralgia,  373 
in  hepatic  disturbances  connected  with 

glycosuria,  512 
in  migraine,  907 

in  mild  cases  of  diabetes  mellitus,  26 
in  neuritis,  821 
in  pain  in  arthritis  deformans,  86 

of  tabes  dorsalis,  791 
in  tetany,  940 
in  tic  douloureux,  761 
Astasia-abasia,  hysterical,  874 

treatment,  881 
Asthenic  bulbar  paralysis,  801 
Asthma,  181 

amyl  nitrite  in,  184 

arsenic  in,  184 

atropin  in,  184 

attack,  treatment  of,  183 

breathing  exercises  in,  182 

bronchial,  182 

cocain  in,  211 
chloral  formamid  in,  184 

hydrate  in,  184 
chloroform  in,  184 
climate  in,  183 
cocain  in,  184,  2n 
diet  in,  182 

diphtheria  antitoxin  in,  184 
ethyl  chlorid  in,  184 
etiology,  181 

fatigue  m,  prevention,  182 
fumes  from  belladonna  leaves  in,  184 
from  hyoscyamus  leaves  in,  184 
from  potassium  nitrate  in,  184 
from  stramonium  leaves  in,  184 
morphin  and  atropin  in,  183 
nux  vomica  in,  184 
potassium  iodid  in,  184 
suprarenal  extract  in,  184 
treatment,  181 
medical,  183 
of  attack,  183 
Astringents  in  hematuria,  622 
Asylum  treatment  of  insanity,  looi 
Ataxia,  hereditary,  804 
hysterical,  874 

treatment,  881 
locomotor,  787.     See  also  Tabes  dorsalis. 
Ataxic  paraplegia,  802 

Frankel's  exercises  in,  803 
treatment,  803 
Atelectasis,  209 
etiology,  209 
of  new-bom,  209 
treatment,  210 
Atlas,  dislocation  of,  on  axis,  838 
Atonic  dilatation  of  stomach,  383 
Atony  of  stomach  in  cholelithiasis,  529 


I   Atoxyl  in  leukemic  degeneration  of  liver,  517 
!    Atrophic  arthritis,  82 

chronic,  treatment,  87 
surgical  treatment,  109 
gastritis,  diarrhea  in,  342 
rhinitis,  127.     See  also  Rhinitis,  atrophic. 
Atrophy,  acute  yellow,  of  liver,  517 
muscular,  987 

hereditary  form,  987 
infantile  form,  987 
juvenile  type,  987 
pseudoh>'pertrophic  form,  987 
progressive  spinal  muscular,  795 
neurotic  form,  796 
perineal  ty^Q,  796 
Atropin  in  acute  dilatation  of  stomach,  359 
muscular  rheumatism,  982 
in  angioneurotic  edema,  965 
in  asthma,  184 
in  bronchopneumonia,  161 
in  enterospasm,  393 
in  epilepsy,  916 

in  hemorrhagic  pancreatitis,  548 
in  hyperchlorhydria  in  visceroptosis,  594 
in  incontinence  of  urine,  700 
in  mercurial  stomatitis,  312 
in  mild  cases  of  diabetes  melUtus,  26 
in  ptyalism,  314 
in  seasickness,  949 
sulphate  in  hemoptysis,  192 
in  pancreatic  hemorrhage,  546 
in  pulmonary  edema,  202 
in  vomiting  of  tabes,  370 
Auditory  vertigo,  910 
Aura,  epileptic,  912 
Autointoxication  in  epilepsy,  914 
Autoserotherapy     in     acute     serofibnnous 

pleuritis,  229 
Avulsion  of  peripheral  nerves  in  trigeminal 
neuralgia,  782 


Babinski's  views  on  hysteria,  877 
Bacillus  mucosus,  128 
Back,  poker-,  83 
Backache  in  neurasthenia,  859 
Bacteria  in  duodenum,  416,  417 
in  intestine,  415-417 
in  stomach,  416 
Bacterial  infection  from  mouth,  287 
Bacteriology  of  empyema,  244 
Balloon  man,  437 

Ball-valve  action  of  gall-stone,  532 
Bandage,  abdominal,  in  visceroptosis,  584, 
588 
contraindications,  591 
of  joint  in  chronic  villous  arthritis.  107 
Banting-Harvey  diet  in  obesity,  56 
Barium  in  chronic  catarrhal  enteritis,  432 
Barlow's  disease,  70 
beef-juice  in,  71 
diet  in,  70,  71 
etiology,  70 
orange-juice  in,  71 
prophylaxis,  70 
treatment,  71 
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Basal  meningitis,  posterior,  of  infants,  sur- 
gical treatment,  778 
Baths,  cold,  in  constipation,  451 
in  insanity,  1029 

electric-light,  in  uremia,  630 

hot,  in  acute  leptomeningitis,  732 
in  insanity,  1029 

hot-air,  in  uremia,  630 

in  acroparesthesia,  962 

in  acute  broncliitis  in  children,  266 
muscular  rheumatism,  982 

in  bronchopneumonia  in  children,  276 

in  chronic  interstitial  nephritis,  672 
muscular  rheumatism,  983 

in  insanity,  1028 

in  lobar  pneumonia  in  children,  279 

in  migraine,  906 

in  neurasthenia,  867 

in  paramyoclonus  multiplex,  990 

in  Raynaud's  disease,  955 

in  scleroderma,  970 

Russian,  in  insanity,  1030 

shower-,  in  insanity,  1030 

surprise,  in  insanity,  1029 

Turkish,  in  insanity,  1030 
in  uremia,  629 

warm,  in  enterospasm,  393 
Beck's  bismuth  paste  in  chronic  empyema, 

251 
Bednar's  aphtha;,  310 
Bedsores  in  tabes  dorsalis,  treatment,  791 
Beef-juice  in  Barlow's  disease,  71 
Belladonna  in  acute  bronchitis  in  children, 
268 

in  bronchopneumonia  in  children,  277 

in  chronic  bronchitis  in  children,  272 

in  delirium,  loii 

in  enterospasm,  393 

in  epilepsy,  916 

in  incontinence  of  urine,  700 

in  Meniere's  disease,  912 

in  mucous  colic,  402 

in  nervous  vomiting,  370 

in  peristaltic  unrest  of  intestine,  388 

in  spastic  constipation,  461 

in  tetany,  940 

in  vomiting  of  tabes,  370 

leaves,  fumes  from,  in  asthma,  184 
Benzoate  of  sodium  in  chronic  laryngitis, 

140 
Bemay's  sponges  in  epistaxis,  121 
Bemhardt's  disease,  962 
Beta-eucain  in  nausea  and  vomiting  in  vis- 
ceroptosis, 595 

in  pain  in  visceroptosis,  595 
Beta-naphthol  in  chronic  catarrhal  enter- 
iris,  431 
Beyea's  operation  for  gastroptosis,  384,  606 
Bicarbonate  of  soda  in  mild  form  of  acute 

bronchitis,  172 
Bichlorid  of  mercury  in  chronic  interstitial 
nephritis,  663 
in  tuberculosis  of  bladder,  712 
Bier's  hyperemia  in  arthritis  deformans,  84 

operation  for  gastroptosis,  606 
Bile,  diminished  secretion,  498 


Bile,  excessive  secretion,  498 
increasing  secretion  of,  in  cholelithiasis, 

.    530  . 

influence  of,  in  intestinal  indigestion,  411 
Bile-passages,  diseases,  526 

surgery,  538 
Bihary     calculi,     526.     See     also     Chole- 
lithiasis. 
cirrhosis,  519 

obstruction,  surgical  treatment,  538 
BiUroth's  methods  of  gastric  resection  in 

carcinoma,  378 
Binder,  abdominal,  in  visceroptosis,  584,  588 
contraincUcations,  591 
elastic,  in  visceroptosis,  590 
Glenard's,  in  \nsceroptosis,  588 
lifting,  in  visceroptosis,  589 
Storm's,  in  visceroptosis,  589 
Birth,  care  of  mouth  at,  288 
Bishop's  acid  treatment  of  hay-fever,  125 
Bismuth  in  acute  esophagi tis,  316 

intestinal  indigestion  in  infants,  491 
in  chronic  catarrhal  enteritis,  431 
in  hyperchlorhydria  in  visceroptosis,  594 
in  infectious  diarrhea  in  infants  and  chil- 

ch-en,  493 
in  intestinal  indigestion,  420 
in  nervous  diarrhea,  390 
in  pain  in  visceroptosis,  595 
paste  in  chronic  empyema,  251 
saHcylate  in  cholecystitis,  528 
subnitrate  in  ulcer  of  stomach,  347 
Biurates,  91 
Bladder,  calculus  in,  treatment,  surgical, 

717 
carcinoma  of,  treatment,  surgical,  720 
care  of,  in  apoplexy,  741 
drainage  of,  in  chronic  cystitis,  694 
fibroma  of,  696 

treatment,  surgical,  720 
hemorrhage  from,  695.     See  also  Hemor- 
rhage, vesical. 
hysteric,  697 
irritability  of,  697 

bromids  in,  698 

hyoscyamus  in,  698 

opium  in,  698 

treatment,  698 
mj^oma  of,  696 

treatment,  surgical,  720 
myxoma  of,  697 
neuroses  of,  697 
papilloma  of,  696 

treatment,  surgical,  720 
polypus  of,  treatment,  surgical,  720 
spasm  of,  697 
tuberculosis  of,  artificial  fistula  in,  712 

bichlorid  of  mercury  in,  712 

carbolic  acid  in,  711 

gomenol  oil  in,  711,  712 

lactic  acid  in,  711 

oil  emulsions  of  iodoform  in,  711 

treatment,  surgical,  711 
tumors  of,  696 

treatment,  697 
surgical,  720 
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Bladder,  washing  of,  in  acute  cystitis,  689 

in  chronic  cystitis,  694 
Blake's   treatment   of  diffuse  septic  peri- 
tonitis, 614 
Bleeding  angioma  of  nasal  septum,  treat- 
ment, 120 
in  apoplexy,  740,  741 
Blepharospasm,  929 
Blistering  in  acute  muscular  rheimiatism, 

.    983 

in  facial  palsy  from  otitis  media,  763 
spasm,  929 
Blocked  pleurisy,  232 
Blood,  diseases  of,  headache  from,  903 
in  insanity,  1016 

in  urine,  622.     See  also  Hematuria. 
Blood-letting  in  abscess  of  Hver,  518 

in  acute  non-suppurative  hepatitis,  515 
Blood-pressure,  increased,  in  chronic  inter- 
stitial nephritis,  669 
Blood-supply  of  Uver,  496 
Boas'  stool-sieve  examination  in  intestinal 

indigestion,  414 
Body-index,  572 

Bony  deformities  in  rickets,  treatment,  76 
Boric  acid  in  acute  cystitis,  691 
in  atrophic  rhinitis,  135 
in  chronic  cystitis,  693 
in  mercurial  stomatitis,  312 
Bowels,  care  of,  in  acute  nephritis,  640 
Boyce  position  in  bronchoscopy,  219 
Brachial  neuritis,  division  of  posterior  nerve- 
roots  in,  848 
plexus,  diseases,  823 
treatment,  824 
neuralgia,  824 
neuritis,  824 
paralysis,  824 
partial,  824 
treatment,  824 
Brain,  abscess  of,  747.     See  also  Abscess  of 
brain. 
anemia  of,  738 
acute,  738 

treatment,  738 
chronic,  738 

treatment,  739 
headache  from,  903 
cholesteatoma  of,  758 
diseases  of,  737 

embolism  of,  739.     See  also  Apoplexy. 
endothelioma  of,  treatment,  surgical,  757 
fibroma  of,  treatment,  surgical,  757 
fibrosarcoma  of,  treatment,  surgical,  757 
glioma  of,  treatment,  surgical,  757 
gumma  of,  treatment,  surgical,  758 
hemorrhage,  739.     See  also  Apoplexy. 
hyperemia  of,  736.     See  also  Hyperemia 

of  brain. 
lipoma  of,  758 
psammoma  of,  758 
sarcoma  of,  treatment,  surgical,  757 
syphilis  of,  750.  See  also  Syphilis  of  brain. 
thrombosis  of,  739.     See  also  Apoplexy. 
tubercle  of,  treatment,  surgical,  758 
tumors  of,  753 
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Brain,  tumors  and  abscess  of,  differentia- 
tion, 749 
cerebral  decompression  for,  769 
congestion  in,  treatment,  756 
convulsions  in,  treatment,  756 
deafness  in,  754 

exploratory  craniotomy  for,  768 
headache  in,  treatment,  756 
insonmia  in,  treatment,  756 
Jacksonian  epilepsy  in,  754 
loss  of  smell  in,  755 
lumbar  puncture  in,  758 
nausea  in,  treatment,  756 
opening  skull  in,  effect,  758 
Oppenheim's  sign  in,  755 
optic  neuritis  in,  treatment,  756 
suboccipital  craniectomy  for,  769 
symptoms,  753 

false,  753 
treatment,  756 

surgical,  756,  767 
vertigo  in,  treatment,  756 
vomiting  in,  treatment,  756 
Bramann's    treatment    of    hydrocephalus 

complicating  spina  bifida,  847 
Brandy,  French,  in  acute  nervous  diarrhea 
of  infants,  488 
in  acute  intestinal  indigestion,  infants,  491 
in  pancreatic  hemorrhage,  547 
Breast-fed  infants,  constipation  in,  477 
Breathing  exercises  in  asthma,  182 

mouth-,  in  children,  guarding  against,  290 
rapid,  in  hysteria,  875 
treatment,  885 
Breuer    and    Freud's    psycho-analysis    in 

hysteria,  887 
Brewer's  yeast  in  abscess  of  liver,  518 
Bright's    disease,    acute,    637.     See    also 
Nephritis,  acute. 
chronic,     649.     See     also     Nephritis, 
chronic  parenchymatous. 
Bromids  in  acoria,  373 
in  acroparesthesia,  962 
in  acute  leptomeningitis,  730 

nephritis,  646 
in  anorexia  nervosa  in  hysteria,  883 
in  cardiospasm,  322 
in  chorea,  924 
in  epilepsy,  915,  1013 
in  epileptic  insanity,  1013 
in  esophageal  spasm,  320 
in  incontinence  of  urine,  700 
in  infantile  convulsions,  920 
in  insanity,  1012 
in  insomnia,  944 
in  irritability  of  bladder,  698 
in  Meniere's  disease,  912 
in  mild  cases  of  diabetes  mellitus,  26 
in  pain  in  arthritis  deformans,  86 
in  paralysis  agitans,  942 
in  paramyoclonus  multiplex,   990 
in  puerperal  convulsions,  921 
in  Raynaud's  disease,  956 
in  tetany,  940 
Bronchi,    angioneurotic   edema   of,    treat- 
ment, 211 
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Bronchial  asthma,  182 
cocain  in,  211 
obstruction  from  foreign  bodies,  215 

bronchoscopy   in,   216.     See  also 

Bronchoscopy. 
forceps  removal,  216 
inversion  of  patient  in,  215 
thoracotomy  in,  215 
treatment,  211 

with  pus  and  secretions,  bronchoscopy 
in,  211 
tubes,  diseases  of,  170 
Bronchiectasis,  179 

artificial  pneumothorax  in,  242 
excision  of  diseased  lobe  in,  242 
expulsion  of  sputum  in,  179 
inhalation  treatment,  179 
treatment,  surgical,  240 
Bronchitis,  170 
acute,  171 

ambulatory  form,  171 

bicarbonate  of  soda  in,  172 
potassium  citrate  in,  172 
sweating  in,  172 
comphcations,  177 
in  children,  264 

acetyl-salicylic  acid  in,  267 
adrenalin  in,  267 
ammonium  chlorid  in,  269 
antipyrin  in,  267 
apomorphin  in,  269 
aspirin  in,  267 
baths  in,  266 
belladonna  in,  268 
camphorated  oil  in,  267 
cathartics  in,  269 
chloroform  spirits  in,  269 
cough  in,  267 
diet  in,  266 

Dover's  powder  in,  268 
drug  inimctions  in,  267 
emetics  in,  269 
expectorants  in,  269 
fresh-air  treatment,  265 
heroin  hydrochlorate  in,  268 
hot  drinks  in,  267 
hygienic  treatment,  266 
hyoscyamus  in,  268 
ipecac  in,  269 
morphin  in,  268 
opium  in,  268 
paregoric  in,  268 
phenacetin  in,  267 
poultices  in,  267 
Priessnitz  compress  in,  266 
prophylaxis,  265 
senega  in,  269 
steam  inhalation  in,  267 
sjonptoms,  264 
sjrrup  of  squills  in,  269 
tartar  emetic  in,  269 
treatment,  266 
vaselin  in,  268 
mild  form,  171 
severe  cases,  174 
alcohol  in,  175 


Bronchitis,  acute,  severe  cases,  bronchorrhea 

in,  176 
cough  in,  175 
antimony  in,  176 
ipecac  in,  176 

wine  of  ipecacuanha  in,  176 
expectoration  in,  175 
fresh  air  in,  176,  177 
iodids  in,  176 
secretion  in,  176 
strychnin  in,  175 
toxemia  in,  176 
treatment  of  infection,  174 
of  inflammation,  174,  175 
with  involvement  of  small  tubes  and 
with  fever,  173 
bronchopneumonia  associated  with,  159 

terpin  hydrate  in,  160 
capillary,  177 

in  children,  283 
chronic,  177 

climatic  treatment,  178 
dyspnea  in,  178 
hot  dry  air  in,  178 
in  children,  270 
beDadonna  in,  272 
chmate  in,  271 
cod-liver  oil  in,  271 
cough  in,  271 
creasote  in,  271 
hyoscyamus  in,  272 
inhalation  treatment,  271 
iodid  of  iron  in,  271 
of  sodium  in,  271 
opium  in,  272 
posture  in,  272 
prophylaxis,  271 
respiratory  exercises  in,  272 
symptoms,  271 
a;-rays  in,  272 
inhalation  treatment,  178 
secretion  in,  promotion,  177 
vaccine  treatment,  178 
cough  in,  170 

edematous,  adrenalin  in,  212 
fetid,  177 
fibrinous,  177 
in  rickets,  77 
putrid,  177 
Bronchopneumonia,  158 

associated  with  bronchitis,  159 
terpin  hydrate  in,  159 
with  diphtheria,  159 
\vith  pulmonary  tuberculosis,  159 
with  typhoid  fever,  159 
atropin  in,  161 
cough  in,  treatment,  160 
course,  159 
digitalis  in,  161 
etiology,  158 
in  children,  273 
alcohol  in,  277 
antipyretics  in,  275 
aromatic  spirits  of  ammonia  in,  276 
baths  in,  276 
belladonna -in,  277 
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Bronchopneumonia  in  children,  caffein  in, 
277 
camphor  injections  in,  276 
cathartics  in,  277 
diet  in,  275 
digitaUs  in,  277 
Dover's  powder  in,  276 
drug  treatment,  276 
expectorants  in,  276 
external  appHcations,  277 
hydrotherapy  in,  275 
inhalations' of  steam  in,  277 
ipecac  in,  276 
mustard  compress  in,  277 
nitroglycerin  in,  277 
open-air  treatment ,-  275 
oxygen  inhalations  in,  277 
paregoric  in,  276 
Priessnitz's  compress  in,  276 
prophylaxis,  274 
sedatives  in,  276 
stimulants  in,  276 
strophanthus  in,  277 
strychnin  in,  276 
tartar  emetic  in,  276 
treatment,  275 
types,  273 
venesection  in,  278 
in  rickets,  77 
opium  in,  160,  161 
strychnin  in,  161 
sweet  spirits  of  niter  in,  161 
treatment,  159 

based  on  certain  symptoms,  160 
on  conception  of  morbid  process,  159 
on  examination  of  all  organs  of  body, 
161 
Bronchorrhea  in  severe  cases  of  acute  bron- 
chitis, 176 
Bronchoscopy  for  foreign  bodies,  216 
anesthesia  in,  216 
Boyce  position  in,  219 
Buchanan's   anesthetic   attachment 

in,  217 
instniments  in,  220 
technic,  217 
in  endotracheal  neoplasms,  211 
in  tracheal  and  bronchial  occlusion  with 
pus  and  secretions,  211 
Brown  induration  of  lungs,  206 
Bnms'  law,  829 
Buchanan's     anesthetic     attachment     for 

bronchoscopy,  217 
Buchu  in  catarrhal  pyelitis,  676 
Bulbar  paralysis,  acute,  801 
asthenic,  801,  935 
progressive,  800 
Bulimia,  373 

Bullet  wounds,  facial  paralysis  from,  treat- 
ment, 766 
Bums,  cutaneous,  acute  catarrhal  enteritis 
following,  424 


CACAO-butter,  suppositories  of,  in  vomit- 
ing of  tabes,  370 


Caffein  as  diuretic  in  chronic  parenchjona- 
tous  nephritis,  657 

citrate  in  congestion  of  limgs,  207 

in  acute  nephritis,  644 

in  bronchopneumonia  in  children,  727 

in  migraine,  907 

in  uremia,  628 

sodiobenzoate  in  congestion  of  lungs,  207 
Caisson  disease,  814 
treatment,  815 
Calcium  bromid  in  angioneurotic   edema, 

965 
carbonate   in   hj^perchlorhydria   in   vis- 
ceroptosis, 594 
in  renal  calculi,  680 
chlorid  in  angioneurotic  edema,  965,  966 
in  epistaxis,  122 
in  hemoptysis,  193 
in  chronic  catarrhal  enteritis,  432 
lactate  in  hemoptysis,  193 
salts  in  osteomalacia,  79 
in  rickets,  74,  76 
Calculi,     biliary,     526.     See    also    Chole- 
lithiasis. 
in  bladder,  treatment,  surgical,  717 
intestinal,  443 
pancreatic,  556 

pain  in,  treatment,  556 
treatment,  556 
surgical,  565 
renal,  679 

alkaline  mineral  waters  in,  680 
calcium  carbonate  in,  680 
diet  in  prevention,  680 
glycerin  in,  683 
hematuria  in,  treatment,  684 
lithium  salts  in,  680 
massage  in,  684 
lysidin  in,  680 
oxalate  of  lime,  681 

magnesia  sulphate  in,  682 
sodium  phosphate  in,  682 
phosphatic,  682 

sodium  phosphate  in,  682 
sulphiuric  acid  in,  682 
piperazin  in,  680 
potassium  acetate  in,  680 
prophylaxis,  679 
sodium  acetate  in,  680 
bicarbonate  in,  680 
chlorid  in,  681 
spasm  of  vureters  in,  treatment,  683 
treatment,  679 
surgical,  715 
water  in,  681 
ureteral,  treatment,  surgical,  716 
uric-acid,  in  gout,  treatment,  103 
•  urinary,  714 
Calisaya  in  intestinal  indigestion,  420 
Calomel  fimaigation  in  acute  laryngitis  in 
children,  262 
in  acute  catarrhal  enteritis,  427 

intestinal  indigestion  in  infants,  489 
in  chronic  catarrhal  enteritis,  430,  431 

parenchymatous  nephritis,  652 
in  constipation  of  bottle-fed  infants,  480 
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Calomel  in  hepatic  disturbances  connected 
with  fever,  511 
in  mucous  colic,  405 
in  nervous  diarrhea,  390 
in  s>-philitic  insanity,  1019 
in  uremia,  629 
Camphor  in  congestion  of  lungs,  207 
in  hay-fever,  185 

injections  in  bronchopneumonia  in  chil- 
dren, 276 
in  lobar  pneumonia  in  children,  279 
Camphorated  oil  in  acute  bronchitis  in  chil- 
dren, 267 
Cancrum  oris,  299 
etiology,  299 
prognosis,  299 
symptoms,  299 
treatment,  299 
Cannabis  indica  as  cause  of  insanity,  994, 

997 

in  acute  nephritis,  646 

in  erythromelalgia,  959 

in  insanity,  ion 

in  mania,  ion 

in  melancholia,  ion 

in  migraine,  907 
Cantharides  in  chronic  cystitis,  693 
Canula,  Jackson's  laryngostomy,  212 
Capillary  bronchitis,  177 

in  children,  273 
Carbohydrates  giving  rise  to  hepatic  in- 
sufficiency, 511 
in  gout,  96 

tolerance  in  diabetes  mellitus,  21,  22 
Carbolic  acid  in  mercurial  stomatitis,  312 

in  tuberculosis  of  bladder,  711 

in  vomiting  of  acute  nephritis,  645 
Carcinoma,  affections  of  spinal  dura  due  to, 

784 
at  seat  of  ulcer  of  stomach,  treatment, 

352 
of  bladder,  treatment,  surgical,  720 
of  esophagus,  326 

adrenalin  in,  327 

esophagostrostomy  in,  332 

intrathoracic   resection   of   esophagus 
for,  332 

Meyer's  operation  for,  ^^^ 

surgical  treatment,  332 

treatment,  327 
of  gall-bladder     associated     with     gall- 
stones, 541 
of  kidney,  686,  687 

treatment,  surgical,  719 
of  liver,  surgical  treatment,  537 
of  lung,  167 
of  pancreas,  556 

constipation  in,  treatment,  557 

diarrhea  in,  treatment,  557 

itching  of  skin  in,  treatment,  557 

jaundice  in,  treatment,  557 

surgical  treatment,  566 
of  stomach,  353 

Billroth's  methods  of  resection  in,  378 

constipation  in,  treatment,  356 

course,  353 


Carcinoma  of  stomach,  diarrhea  in,  treat- 
ment, 357 
diet  in,  treatment,  357 
duration,  353 
extension,  method  of,  377 
foul  odor  in,  treatment,  357 
gastro-enterostomy  in,  355 
gastrojejunostomy  in,  379 
gastrostomy  in,  355 
hemorrhage  in,  treatment,  357 
jejunostomy  in,  355 
lavage  in, 357 
lymphatics  in,  377 
metastasis,  353 
pain  in,  treatment,  356 
prophylaxis,  353 
resection  of  tumor,  354 
surger>',  376 

indications  for,  376 
thirst  in,  treatment,  357 
treatment,  353 
medical,  356 
surgical,  353,  354,  376 
indications,  376 
vomiting  in,  treatment,  356 
Cardiac  hj'pertrophy  in  chronic  interstitial 
nephritis,  treatment,  669 
insufficiency  in  obesity,  60 
Oertel's  diet,  61 
Cardiospasm,  320,  330.     See   also  Dilata- 
tion, idiopathic,  of  esophagus. 
Cardiovascular  changes  in  chronic  paren- 
chymatous nephritis,  650 
system  in  chronic  interstitial  nephritis, 
treatment,  669 
Carsickness,  946 

Cascara  in  constipation  in  children,  481 
of  bottle-fed  infants,  480 
of  visceroptosis,  598 
sagrada  in  constipation,  456 
in  intestinal  paralysis,  395 
Castor  oil  in  acute  catarrhal  enteritis,  427 
intestinal  indigestion  in  infants  and 
children,  489 
in  chronic  catarrhal  enteritis,  430 
in  constipation   of   bottle-fed   infants, 

480 
in  nervous  diarrhea,  390 
Catarrh,  chronic  vasomotor,  129 
duodenal,    in   suppurative   pancreatitis, 

treatment,  552 
infectious,  of  intestine,  424 
intoxicational,  of  intestine,  424 
of    stomach,    339.     See    also    Gastritis, 
chronic. 
Catarrhal  enteritis,  acute,  423 
argyrol  enema  in,  427 
calomel  in,  427 
castor  oil  in,  427 
classification,  423 
constipation  in,  treatment,  428 
diarrhea  in,  treatment,  427 
diet  in,  428 
eriology,  423 
feces  in,  425 
fever  in, "4 2 6 
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Catarrhal  enteritis,  acute,  following  cutan- 
eous burns,  424 
heroin  in,  427 
ichthyol  enema  in,  427 
intestinal  antiseptics  in,  427 
morbid  anatomy,  424 
morphin  in,  427 
mucus  in  feces  in,  426 
pain  in,  426 
silver  enema  in,  427 
symptoms,  425 
tannic  acid  enema  in,  427 
tenesmus  in,  treatment,  427 
'treatment,  427 
chronic,  428 
barium  in,  432 
beta-naphthol  in,  431 
bismuth  in,  431 
calcium  in,  432 
calomel  in,  430,  431 
castor  oil  in,  430 
codein  in,  431 
constipation  in,  429 

diet,  431 
diagnosis,  428 
diarrhea  in,  429 

diet,  431 
diet  in,  430 
ichthoform  in,  431 
magnesium  salicylate  in,  431 
morphin  in,  431 
pain  in,  treatment,  431 
resorcin  sublimate  in,  431 
symptoms,  428 
tannalbin  in,  432 
tannigen  in,  432 
tannopin  in,  432 
tar-water  mixture  in,  432 
treatment,  430 
types,  429 
nephritis,  acute,  637.     See  also  Nephritis, 
acute. 
chronic,     649.     See     also     Nephritis, 
chronic  parenchymatous. 
pyehtis,  675 

treatment,  676 
stomatitis,     304.     See    also    Stomatitis, 
catarrhal. 
Catharsis  in  infectious  diarrhea  in  infants 

and  children,  491 
Cathartic  waters  in  obesity,  59 
Cathartics  in  acute  bronchitis  in  children, 
269 
in  bronchopneumonia  in  children,  277 
in  uremia,  628,  629 
Catheterization,    continuous,     in    chronic 
cystitis,  694 
of  ureters  in  pyehtis,  678 
Cauda  equina,  diseases,  811 

tumors,  811  ■        _ 

Cauterization   with   chromic  acid  in  epis- 

taxis,  119 
Cautery  in  hypertrophic  rhinitis,  132 

in  paralysis  of  sphincters,  396 
Cerebral    anemia,    738.     See    also    Brain, 
anemia  of. 


Cerebral  decompression  for  tumors,  769 
diplegia,  division  of  posterior  nerve-roots 

in,  848,  850 
embolism,  739.     See  also  Apoplexy. 
hemorrhage,  739.     See  also  Apoplexy. 
hyperemia,   736.     See    also    Hyperemia 

of  brain. 
meninges,  diseases,  723 
sinus  thrombosis,  735 

treatment,  736 
symptoms  in  acute  nephritis,  control,  646 
thrombosis,   739.     See  also  Apoplexy. 
Cerebrospinal  meningitis,  acute,  728.     See 
also  Leptomenijigitis,  acute. 
chronic,  734 

due   to   diplococcus   intraceUularis   of 
Weichselbaum,  surgical    treatment, 
852 
Ceriimn  oxalate  in  gastric  crisis  of  tabes 
dorsalis,  791 
in  nausea  and  vomiting  in  visceropto- 
sis, 595 
in  ner\'ous  vomiting,  370 
Cervical    pach3Tneningitis,    hypertrophic, 

783 
Chalicosis,  163 

Champagne   in  anorexia  nervosa  in  hys- 
teria, 884 
Cheese  in  gout,  96 

Chemical   composition   of  American   food 
materials,  54,  55 
gingivitis,  295 
Chest,  compression  of,  in  pulmonary  em- 
physema, 187 
strapping,  in  acute  fibrinous  pleuritis,  227 
in  hemoptysis,  197 
Chloracetic  acid  in  hypertrophic  rhinitis, 

132 
Chloral  and  bromid  in  acute  laryngitis  in 
children,  263 
as  cause  of  insanity,  994,  997 
formamid  in  asthma,  184 
hydrate  in  acute  nephritis,  646 
in  asthma,  184 
in  epilepsy,  916 
in  epileptic  attack,  917 
in  uremic  convulsions,  631 

hemiplegia    of    chronic    interstitial 
nephritis,  673 
in  acute  non-suppurative  hepatitis,  516 
in  chorea,  923 

in  chronic  interstitial  nephritis,  671 
in  incontinence  of  urine,  700 
in  infantile  convulsions,  920 
in  insanity,  1012 
in  insomnia,  944 

in  paramyoclonus  multiplex,  990 
in  puerperal  convulsions,  921 
in  tetany,  940 
in  uremia,  632 
Chloralamid  in  insanity,  1012 
Chloretone  in  tetany,  940 
Chloroform  as  cause  of  insanity,  997 
in  acute  muscular  rheiunatism,  983 
in  asthma,  184 
in  nervous  vomiting,  370 
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Chloroform  in  tic  douloureux,  762 
inhalation  in  epileptic  attack,  917 
in  infantile  convulsions,  920 
in  puerperal  convulsions,  921 
in  renal  colic,  683 
in  uremic  convulsions,  631 
spirits  of,  in  acute  bronchitis  in  children, 
269 
Cholangitis,  acute,  drainage  of  gall-bladder 

in,  531 

high  temperature  in,  reduction,  531 

treatment,  531 
jaundice  associated  with,  532 

treatment,  524 
methylene-blue  in,  528 
Cholecystenterostomy,  543 

for  drainage  of  gall-bladder  in  chrome 

pancreatitis,  563 
Cholecystitis,  526 
acute,  aspirin  in,  531 

magnesium  salicylate  in,  531 
sulphate  in,  531 

treatment,  531 
bismuth  salicylate  in,  528 
hexamethylenamin  in,  528 
magnesium  salicylate  in,  528 
methylene-blue  in,  528 
sodium  benzoate  in,  528 

salicylate  in,  528 
Cholecystotomy  for  drainage  of  gall-bladder 

in  chronic  pancreatitis,  563 
Cholelithiasis,  526 

acute,  drainage  of  gall-bladder  in,  531 

high  temperature  in,  reduction,  531 

treatment,  531 
and  intestinal  indigestion,  differentiation, 

421 
aspirin  in,  530 
carcinoma     of     gall-bladder     associated 

with,  541 
eunatrol  in,  529,  530 
gastric  atony  in,  529 

lavage  in,  529 
gastritis  in,  529 
glycerin  in,  530 

glycocholate  of  soda  in,  529,  531 
hepatic  colic  in,  530 
h>'perchlorhydria  in,  529 
increasing  secretion  of  bile  in,  530 
irisin  in,  531 
jaundice  in,  422 
ohve  oil  in,  530 
ox-gall  in,  531 
pain  in,  530 
phenolphthalein  in,  530 
pyloric  spasm  in,  529 
salicyUc  acid  in,  531 
sodium  oleate  in,  529,  530 
surgical  treatment,  540 
taraxacum  in,  531 
treatment,  medical,  527 

surgical,  540 
vomiting  in,  treatment,  529 
Cholera  infantum,  484 
Cholesteatoma  of  brain,  758 
Chondritis,  laryngeal,  144 


Chondrodystrophia  foetalis,  978 
Chorea,  922 
after  infectious  diseases,  923 
and  acute  articular  rheumatism,  relation, 

922 
antipyrin  in,  924 
arsenic  in,  924 
bromids  in,  924 
chloral  in,  923 
cimicifuga  in,  924 
duration  of  attack,  923 
electric,  925 

Fowler's  solution  in,  924 
habit,  927 
Huntington's,  924 
treatment,  925 
insanity  associated  with,  998 
iron  in,  924 
minor,  922 
of  pregnancy,  923 
pain  in,  922 
recurrence  of,  923 
rest  treatment,  923 
sodium  salicylate  in,  924 
Sydenham's,  922,  923 
treatment,  923 
trional  in,  924 
Chromic  acid  in  chronic  glossitis,  313 
in  epistaxis,  119 

in  hypertrophic  rhinitis,  131,  132 
in  leukoplakia  glossitis,  313 
Chvostek's  symptom  in  tetany,  938 
Cicatricial  stenosis  of  deeper  trachea,  treat- 
ment, 213 
of  esophagus,  318 

of  larynx,  laryngo-tracheostomy  in,  212 
of   trachea,   laryngo-tracheostomy  in, 
212 
Cimicifuga  in  chorea,  924 
Cinchona  in  anorexia,  374 
Circulatory    apparatus,    disturbances    in, 
neurasthenia,  863 
disturbances  in  chronic  parenchjonatous 
nephritis,  650 
Circurnflex  nerve,  paralysis,  825 

pressure  paralysis,  825 
Cirrhosis,  biliary,  519 
Hanoi's,  519 
of  liver,  519 

alcohol  in  etiology,  519 
ascites  in,  521 
atrophic,  519 

due  to  stasis  in  hepatic  veins,  519 
from  perihepatitis,  519 
hypertrophic,  519 
multilobular,  519 
opotherapy  in,  520 
organotherapy  in,  520 
prognosis,  522 
unilobular,  519 
Citric  acid  powder  in  atrophic  rhinitis,  136 
Claustrophobia,  897 
Clavus,  hysterical,  900,  901 
Cleanliness  of  mouth,  287 
Cleft  palate  ir^  infant,  correction,  288 
Chmate  in  asthma,  183 
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Climate  in  chronic  bronchitis,  178 
in  children,  271 

in  diarrheas  of  infancy  and  childhood,  485 

in  hay-fever,  125,  185 
Clinics,  psychiatric,  1008 
Clothing  in  acute  muscular  rheumatism, 
982 

in  Raynaud's  disease,  955 
Coal-miner's  phthisis,  163 
Cocain  as  cause  of  insanity,  994,  997 

hydrochlorate  in  nervous  vomiting,  370 

in  acute  cystitis,  691 
glossitis,  313 

in  anorexia  nervosa  in  hysteria,  884 

in  aphthous  stomatitis,  308 

in  asthma,  184 

in  bronchial  asthma,  211 

in  erythromelalgia,  959 

in  hay-fever,  125,  185 

in  melancholia,  1012 

in  neuralgia,  823 

in  pain  in  visceroptosis,  595 

in  tic  douloureux,  762 

in  vomiting  of  acute  nephritis,  643 
Coccygodynia,  826 
Codein  in  acute  lar>^ngitis  in  children,  262 

in  chronic  catarrhal  enteritis,  431 

in  hypermotility  in  visceroptosis,  594 

in  mucous  colic,  402 

in  nervous  diarrhea,  390 

in  peristaltic  unrest  of  intestine,  388 

in  severe  cases  of  diabetes  mellitus,  29 

phosphate  in  vomiting  of  tabes,  371 

sulphate  in  hemoptysis,  193 
Cod-liver  oil  in  arthritis  deformans,  86 
in  chronic  bronchitis  in  children,  271 
in  insanity,  10 16 
in  rickets,  75 
Coffee  headache,  901 

in  gout,  97 
Coffey's  operation  for  gastroptosis,  385,  606 
Colchicin,  salicylate  of,  in  acute  attack  of 

gout,  lOI 
Colchicum  in  acute  attack  of  gout,  loi 
Cold  bath  in  constipation,  451 
in  insanity,  1029 

in  abscess  of  liver,  518 

in  acute  laryngitis  in  children,  263 
non-suppurative  hepatitis,  516 

in  congestion  of  hver,  514 
of  lungs,  207 

in  er>'thromelalgia,  959 

in  hemoptysis,  196 

snare  in  hypertrophic  rhinitis,  133 
Colic,  hepatic,  in  cholelithiasis,  530 

mucous,  397.     See  also  Mucous  colic. 

renal,  opium  in,  683 
treatment,  683 
Collapse,  diabetic,  36 

in  hemoptysis,  salt  solution  in,  195 

pulmonary,  209.     See  also  Atelectasis. 
Collargol  in  abscess  of  liver,  518 
Colon,  ascending,  absence  of,  440 
congenital  shortening,  440 

attachment  of,  to  abdominal  wall,  439 

congenital  anomalies,  439 


Colon,  descending,   anomalies  of   position 
and  size,  440 
dilatation  of,  435 
idiopathic,  435 

constipation  in,  437 
diarrhea  in,  437 
symptoms,  437 
treatment,  438 
surgical  treatment,  439 
enterospasm  of,  441 
diagnosis,  442 
symptoms,  442 
treatment,  442 
giant  growth,  435 
hypertrophy  of,  435 
colotomy  in,  438 
surgical  treatment,  439 
position  of,  determining,  in  visceroptosis, 

579 
ptosis  of,  596 

associated   with    constipation,    treat- 
ment, 468 
treatment,  surgical,  607 
transverse,  loop  in,  440 
value  of,  439 
volvulus  of,  439 
Colonic  irrigation  in  mucous  colic,  404 
Colony  treatment  of  insane,  1005 
Colotomy  in  hypertrophy  of  colon,  438 

in  mucous  coHc,  405,  409 
Coma,  diabetic,  36 

Compress,  mustard,  in  bronchopneumonia 
in  children,  277 
Priessnitz,   in  acute  bronchitis  in  chil- 
dren, 266 
in  bronchopneumonia  in  children,  276 
in  enterospasm,  393 
Condurango  in  anorexia,  374 
Confusional  insanity,  996 
Congenital  pyloric  stenosis  in  infants,  473 
Congestion,  active,  of  kidneys,  634 
treatment,  634 
in  tumor  of  brain,  treatment,  756 
of  liver,  513 
cold  in,  514 
digitalis  in,  514 
electricity  in,  514 
exercise  in,  514 
heat  in,  514 
ichthyol  in,  513 
iodin  in,  514 
massage  in,  514 
nux  vomica  in,  514 
ox-gall  in,  513 
sahcylic  acid  in,  514 
sodium  oleate  in,  514 
sulphocarbolates  in,  513 
thiocol  in,  513 
of  lungs,  206 
active,  206 

ammonia  carbonate  in,  207 
aromatic  spirits  of  ammonia  in,  207 
caffein  citrate  in,  207 

sodiobenzoate  in,  207 
camphor  in,  207 
cold  in,  207 
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Congestion  of  lungs,  digitalis  in,  207 

dry  cupping  in,  207 

heat  in,  207 

hypostatic,  206 

mechanical,  206 

passive,  206 

primary  acute,  206 

treatment,  207 

venesection  in,  207 
of  spinal  cord,  805 

passive,  of  kidneys,  633.     See  also  Kid- 
neys, congestion  of,  passive. 
Conium  in  insanitj'^,  1012 
Conollyism,  1023 
Constipation,  445 
agar-agar  in,  454 
aloes  in,  456 
alum  enema  in,  460 
cascara  sagrada  in,  456 
citrate  of  magnesia  in,  458 
cold  bath  in,  451 
diet  in,  452 
drug  therapy,  455 
electricity  in,  452 
enemas  in,  459 
in  enlarged  sigmoid,  441 
etiology,  447 
exercise  in,  450 
fissure  in  ano  associated  with,  treatment, 

467 
fistula  in  ano  associated  with,  treatment, 

467. 
glycerin  suppository  in,  460 
habitual,  449 
headache  from,  902 
hemorrhoids  associated  with,  treatment, 

467 
hydrotherapy  in,  451 
idiopathic,  449 
in  acute  catarrhal  enteritis,  treatment, 

428 
in  breast-fed  infants,  477 
in  cancer  of  pancreas,  treatment,  557 

of  stomach,  treatment,  356 
in  children,  476,  480 

agar-agar  in,  481 

cascara  in,  481 

diet  in,  480 

exercise  in,  480 

massage  in,  481 

medicinal  treatment,  481 

milk  of  magnesia  in,  481 

phenolphthalein  in,  481 

phosphate  of  soda  in,  481 
in  chronic  catarrhal  enteritis,  429 

diet  in,  431 
in  gangrenous  pancreatitis,  551 
in  h}T3erchlorhydria,  treatment,  368 
in  idiopathic  dilatation  of  colon,  437 
in  infants,  476 

breast-fed,  477 

on  substitute  feeding,  478 

mechanical  treatment,  480 
medicinal  treatment,  480 
in  intestinal  obstruction,  461 
in  jaundice,  treatment,  525 


Constipation  in  migraine,  treatment,  906 
in  nervous  dyspepsia,  treatment,  375 
in  neurasthenia,  treatment,  872 
in    severe    cases    of    diabetes    mellitus, 

in  visceroptosis,  461 

treatment,  597 
magnesia  in,  456 

citrate  in,  458 
massage  in,  451 
mineral  waters  in,  457 
phenolphthalein  in,  456 
physiology,  445 
physostigma  in,  457 
podophyllum  in,  456 
ptosis  of  colon  associated  with,  treatment, 

468 
regular  habit  of  going  to  stool  in,  449 
rham.nus  in,  456 
rhubarb  in,  455 
salts  of  soda  in,  458 
senna  in,  456 
spasmodic,  448 
spastic,  392,  460 

belladonna  in,  461 

morphin  in,  461 

oil  enema  in,  461 

symptoms,  460 

treatment,  460 
stricture    of    rectimi    associated    with, 

treatment,  468 
suppositories  in,  459 
surgical  treatment,  467 
treatment,  449 

medicinal,  455 

physical  methods,  449 

surgical,  467 
Constitution,  neuropathic,  953 
Constitutional  diseases,  17 
Constriction  of  extremities  in  hemoptysis, 

197 
Contractures  in  apoplexy,  treatment,  741 
in  hysteria,  874 

treatment,  881 
Conns  terminahs,  diseases,  811 
Convulsions,  epileptic,  912 
in  apoplexy,  treatment,  741 
in  newborn,  918 

in  tumor  of  brain,  treatment,  756 
infantile,  918 

antipyrin  in,  920 

attack,  919 

bromids  in,  920 

chloral  in,  920 

chloroform  inhalation  in,  920 

lumbar  puncture  in,  920 

treatment,  920 

warm  bath  in,  920 
puerperal,  920.     See  also  Puerperal  con- 
vulsions. 
uremic,  control  of,  631 
Copaiba,  oil  of,  in  acute  cystitis,  691 

in  chronic  cj'stitis,  693 

in  pyehtis,  677 
Copper  sulphate  in  chronic  glossitis,  313 
Coprolalia,  927 
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Corrosive  sublimate  in  syphilitic  insanity, 

1019 
Corset,  straight-front,  in  \isceroptosis,  590 
Coryza,  perennial  vasomotor,  122 
Cotarnin  hydrochlorate  in,  hemoptysis,  195 
Cottage  system  of  treating  insane,  1005 
Cough,  hysterical,  875 

in  acute  bronchitis  in  children,  267 

laryngitis,  treatment,  137 
in  bronchitis,  170 

in  bronchopneumonia,  treatment,  160 
in  chronic  bronchitis  in  children,  271 
in  lobar  pneumonia  in  children,  280 
in  pleuritis  in  children,  282 
in  severe  cases  of  acute  bronchitis,  175 
antimony  in,  176 
iodids  in,  176 
ipecac  in,  176 

wine  of  ipecacuanha  in,  176 
in  tumors  of  lung,  168 
Counterirritation  in  acute  laryngitis,  138 
Cramp,  writer's,  934 
electricity  in,  935 
massage  in,  935 
treatment,  935 
Cranial  nerves,  diseases,  759 
Craniectomy,  suboccipital,  for  tumors  of 

brain,  769 
Craniotomy,    exploratory,    for    tumors   of 

brain,  768 
Cream  in  gout,  95 
Creasote  in  anorexia,  374 
in  chronic  bronchitis  in  children,  271 
in  gangrene  and  abscess  of  lung,  166 
in  vomiting  of  acute  nephritis,  645 
Crede's  ointment  in  dermatomyositis,  986 
Criminal  insane,  treatment,  1009 
Crises,  gastric,  in  tabes  dorsahs,  370 

division  of  posterior  nerve-roots 

for,  848 
treatment,  791 
Croton  oil  in  uremia,  629 
Croupous  enteritis,  432 
treatment,  434 
nephritis,  acute,  637.     See  also  Nephritis, 
acute. 
Cupping,  dry,  in  congestion  of  lungs,  207 
in  pulmonary  edema,  202 
in  active  congestion  of  kidneys,  635 
in  hyperemia  of  acute  nephritis,  639 
Cushing's  diagram  of  bacteria  in  intestine, 

417 
method  of  rendering  intestines  sterile,  41 7 
Cutaneous  reflexes  in  hysteria,  875 
Cyanosis,  regional,  in  Raynaud's  disease, 

952 
Cyanotic  kidney,  chronic,  635 
Cyclic  albuminuria,  624 
vomiting  in  children,  474 
rectal  feeding  in,  475 
Cystitis,  acute,  688 
boric  acid  in,  691 
cocain  in,  691 
diet  in,  690,  691 
etiology,  688 
guaiacol  in,  691 


Cystitis,  acute,  hyperacidity  of  urine  in, 

690 
morphin  in,  691 
oil  of  copaiba  in,  691 

of  sandalwood  in,  691 
opiima  in,  691 
pain  in,  treatment,  691 
potassium  citrate  in,  690 
resorcin  in,  691 
salol  in,  690 
salt  solution  in,  691 
soda  carbonate  in,  690 
tenesmus  in,  treatment,  691 
treatment,  689 
urine  in,  690 
urotropin  in,  690 
washing  of  bladder  in,  689 
water  in,  690 
chronic,  692 
balsams  in,  693 
boric  acid  in,  693 
cantharides  in,  693 
catheterization  in,  continuous,  694 
diet  in,  692 

drainage  of  bladder  in,  694 
hydrochloric  acid  in,  693 
hyperacidity  of  urine  in,  treatment,  693 
instillations  in,  695 
nitric  acid  in,  693 
nitromuriatic  acid  in,  693 
oil  of  copaiba  in,  693 

of  turpentine  in,  693 
salol  in,  693 
sandalwood  oil  in,  693 
saw  palmetto  in,  693 
silver  nitrate  in,  695 
sodium  benzoate  in,  693 
sulphuric  acid  in,  693 
treatment,  692 

local,  694 

surgical,  713 
urine  in,  693 
urotropin  in,  693 
washing  of  bladder  in,  694 
Cystoma  of  larjTix,  146 
Cysts,  hydatid,  of  kidney,  685 

of  liver,  surgical  treatment,  538 
suppiurating,  of  liver,    surgical   treat- 
ment, 536 
of  adrenal,  treatment,  surgical,  720 
of  arachnoid,  853 
of  kidney,  685 

of  liver,  surgical  treatment,  538 
of  pancreas,  554 

anemia  in,  treatment,  555 
examination  of  feces  in,  555 
excision  and  drainage,  564 
extirjjation,  564 
marsupialization  in,  564 
pain  in,  treatment,  555 
symptoms,  555 
treatment,  555 

surgical,  563 

approach  abo\^e  stomach,  563 
below  stomach,  564 
from  behind,  564 
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Cysts    of    pancreas,   treatment,    surgical, 
approach  from  front,  563 
through  stomach,  564 

transverse  mesocolon,  564 
of  renal  walls,  treatment,  surgical,  720 


Dana's  treatment  of  aphasia,  744 
Dead  fingers  in  Raynaud's  disease,  953 
Deafness,  hysterical,  874 

in  tumors  of  brain,  754 
Decapitated  syllables,  155,  157 
Decaudated  syllables,  155,  157 
Deciduous   teeth,   care   of   mouth   during 

eruption,  289 
Decompression,  cerebral,  for  tumors,  769 
Decortication,  pulmonary,  in  chronic  em- 
pyema, 251 
Defects,  speech,  149 
Degeneration,  amyloid,  of  liver,  516 

diffuse  combined,  of  spinal  cord,  803 

fatty,  of  liver,  516 

leukemic,  of  liver,  517 
arsenic  in,  517 
atoxyl in,  517 
Rontgen  raj^s  in,  517 

of  liver  from  infections  and  intoxications, 
516 

pigmentary,  of  liver,  517 

secondary,  of  spinal  cord,  794 
Degenerative  neuritis,  818 

processes  in  diabetes  mellitus,  34 
Delirium,  996 

acute,  996 

belladonna  in,  loii 

epileptic,  913 

grave,  996 

hyoscyamus  in,  ion 

insuppurativepancreatitis,treatment,552 

methylene-blue  in,  1013 

opium  in,  ion 

scopolamin  hydrobromate  in,  1014 

stimulation  in,  1014 

tremens,  997 
alcohol  in,  1014 
chronic,  997 

eliminative  treatment,  1014 
opium  in,  ion 
Delorme's     pulmonary     decortication     in 

chronic  empyema,. 251 
Dementia  choreica,  925 

myoclonica,  990 

praecox,  999 

paranoid  form,  999 

syphilitic,  998 
Dento-alveolar  abscess,  297 
Dermatomyositis,  984 

Crede's  ointment  in,  986 

electricity  in,  986 

massage  in,  986 

morphin  in,  986 

prognosis,  985 

quinin  in,  985 

salicylates  in,  985 

strychnin  in,  986 

treatment,  985 


Desquamative  nephritis,  acute,  637.     See 
also  Nephritis,  acute. 
chronic,     649.     See     also      Nephritis, 
chronic  parenchymatous. 
Diabete  bronze,  517 
Diabetes,  headache  of,  901 

in  gangrenous  pancreatitis,  551 
insipidus,  47 
classification,  47 
diagnosis,  47 
diet  in,  48 
ergot  in,  49 
etiology,  47 
opium  in,  49 
Talljquist's  diet  in,  48 
theocin  in,  48 
treatment,  48 
valerian  in,  49 
mellitus,  17 

acetonuria  in,  30 

alimentary   glycosuria    and,    differen- 
tiation, 17 
associated  with  pancreatic  disease,  33 
carbohydrate  tolerance,  21,  22 
causes,  18 
collapse  in,  36 
coma  of,  36 
complications,  34 
definition,  17 

degenerative  processes  in,  34 
diet  tables,  38-46 
fat  metabolism  in,  20 
gastro-intestinal  disorders  in,  35 
glucose  test  for,  17 
hyperglycemia  in,  21,  22 
in  children,  33 
in  pregnancy,  35 
infections  in,  34 
intermediate  cases,  31 

diet  in,  31 
metaboUsm  in,  19 
mild  cases,  24 
arsenic  in,  26 
aspirin  in,  26 
atropin  in,  26 
bromids  in,  26 
diet  in,  24 
drugs  in,  26 
exercise  in,  25 
health  resorts  in,  25 
hygiene  in,  25 
jambul  fruit  in,  26 
quinin  in,  26 
sahcylic  acid  in,  26 
moderate!}'  severe  cases,  32 
acidosis  in,  32 
diet  in,  32 
drugs  in,  33 
exercise  in,  32 
health  resorts  in,  ^^ 
hygiene  in,  32 
nephritis  in,  34 
results  of  treatment,  3  7 
severe  cases,  26 
acidosis  in,  31 

sodium  bicarbonate  for,  3 1 
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Diabetes  mellitus,  severe  cases,  codein  in, 
29 
constipation  in,  29 
diet  in,  27,  30 

green  vegetables,  28 
low  nitrogen,  28 
milk  cure,  29 
oatmeal  cure,  28 
potato  cure,  29 
rice  cure,  29 
drugs  in,  29 
edema  in,  29 
exercise  in,  29 
health  resorts  in,  30 
hygiene  in,  29 
opium  in,  29 
surgical  operations  in,  35 
treatment,  aims  of,  21 

classification  of  cases  for,  22 
methods  of,  24 
of  uncompUcated  cases,  24 
tuberculosis  in,  34 
renal,  18 
Diabetic  headache,  901 
Diaphoresis  in  hyperemia  of  acute  nephri- 
tis, 639 
Diarrhea,  fermental,  in  infants  and  chil- 
dren, 483 
in  acute  catarrhal  enteritis,  treatment,  427 
in  amyloid  disease  of  kidney,  674,  675 
in  atrophic  gastritis,  342 
in  cancer  of  pancreas,  treatment,  557 

of  stomach,  treatment,  357 
in  chronic  catarrhal  enteritis,  429 

diet  in,  431 
in  gangrenous  pancreatitis,  551 
in  idiopathic  dilatation  of  colon,  437 
in  infants  and  children,  classification,  482 
in  jaundice,  treatment,  525 
infectious,  chronic,  in  infants  and  chil- 
dren, 494 
in  infants  and  children,  483.     See  also 
Infectious   diarrhea   in   infants   and 
children. 
nerv^ous,  389 

acute,   in  infants   and  children,   482. 

See  also  Nervous  diarrhea,  acute. 
bismuth  in,  390 
calomel  in,  390 
castor  oil  in,  390 
codein  in,  390 
diet  in,  389 
dionin  in,  390 
etiology,  389 
heroin  in,  390 

magnesium  sulphate  in,  390 
opium  in,  390 
salol  in,  390 
tannigen  in,  390 
of  infancy  and  childhood,  481   • 
acidified  milk  in,  487 
climate  in,  485 
feeding  in  relation   to  prophylaxis, 

485 
milk-supply  in  reference  to  etiology 
and  prophylaxis,  486 


Diarrhea  of  infancy  and  childhood,  natural 
history  of,  481 
nature,  481 
prophylaxis,  485 
starvation  treatment,  486 
treatment,  485 
withdrawal  of  milk,  486 
summer,  in  infants  and  children,  482 
Diathesis,  exudative,  in  children,  270 

uric-acid,  104 
Diathetic  headache,  901 
Diet,  Ebstein,  in  obesity,  56 
Harvey-Banting,  in  obesity,  56 
in  acute  attack  of  gout,  97 
bronchitis  in  children,  266 
catarrhal  enteritis,  428 
cystiris,  690,  691 
leptomeningitis,  730 
muscular  rheumatism,  982 
nephritis,  640,  641 
in  albuminuria,  625 
in  anemia  of  liver,  515 
in  arthritis  deformans,  84 
in  asthma,  182 
in  Barlow's  disease,  70,  71 
in  bronchopneumonia  in  children,  275 
in  carcinoma  of  stomach,  357 
in  chronic  catarrhal  enteritis,  430 
cystitis,  692 
gastritis,  340 

interstitial  nephritis,  664-667 
parenchymatous  nephritis,  653-655 
in  constipation,  452 

in  children,  480 
in  diabetes  insipidus,  48 
in  diseases  of  liver,  507 
in  enterospasm,  393 
in  epilepsy,  914 

in  fatty  degeneration  of  liver,  516 
in  gout,  94.  See  also  Gout,  diet  in. 
in  hemoptysis,  igi 

in  hepatic  disturbances  connected  with 
anemia,  511 
with  excess  of  uric  acid,  511 
with  fever,  511 
with  glycosuria,  512 
with  over-alimentation,  511 
with  oxaluria,  512 
in  hyperchlorhydria,  367 
in  hypertrophic  arthritis,  87 
in  hysteria,  882 

in  infectious  diarrhea  in  infants  and  chil- 
dren, 492 
in  inanition,  63 
in  insanity,  1024 

in  intermediate  cases  of  diabetes  melli- 
tus, 31 
in  intestinal  indigestion,  418 
in  migraine,  905 

in  mild  cases  of  diabetes  mellitus,  24 
in  moderately  severe   cases   of  diabetes 

mellitus,  32 
in  mucous  colic,  402 
in  nervous  diarrhea,  389 

vomiting,  370 
in  neurasthenia,  865,  869 
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Diet  in  obesity,  53 

in  perinephritic  abscess,  688 
in  pleuriiis  in  children,  283 
in  prevention  of  renal  calculi,  680 
in  pyloric  obstruction,  362 
in  Raynaud's  disease,  955 
in  rickets,  75 
in  scurvy,  69 

in  severe  cases  of  diabetes  mellitus,  27,30 
green  vegetables,  28 
low  nitrogen,  28 
oatmeal  cure,  28 
in  ulcer  of  stomach,  346 
in  visceroptosis  in  children,  581 
milk,  in  chronic  interstitial  nephritis,  664 
parenchymatous  nephritis,  653 
in  obesity,  57 
Oertel's,  in  cardiac  insufficiency  in  obe- 
sity, 61 
potato,  in  obesity,  57 
Rosenfeld's,  in  obesity,  57 
tables  in  diabetes,  38-46 
Talljquist's,  in  diabetes  insipidus,  48 
von  Noorden's,  in  mucous  colic,  407 
Dietetic  albuminuria,  624 
Differential  pressure  in  thoracic  operations, 

253 
Digestion,  distvurbances  of,  in  neurasthenia, 

862 
Digestive  system,  diseases,  286 
Digitalin  in  pancreatic  hemorrhage,  546 
Digitalis  as  diuretic  in  chronic  parenchy- 
matous nephritis,  657 
in  acute  nephritis,  643 
in  bronchopneumonia,  161 

in  children,  277 
in  chronic  interstitial  nephritis,  670 
in  congestion  of  liver,  514 

of  lungs,  207 
in  epilepsy,  916 
in  gangrenous  pancreatitis,  551 
in  hemoptysis,  196 
in  hemorrhagic  pancreatitis,  548 
in  lobar  pneumonia  in  children,  279 
in  postural  albimiinuria,  626 
in  puerperal  convulsions,  921 
in  uremia,  627,  628 
Dilatation,  acute,    of  stomach,    358.     See 
also  Stomach,  dilatation  of,  acute. 
chronic,  of  stomach,  359 
idiopathic,  of  esophagus,  320 
diagnostic  aids,  321,  330 
etiology,  321 

Mikulicz's  operation,  322,  331 
treatment,  322 
surgical,  330 
of  colon,  435 
idiopathic,  435 

constipation  in,  437 
diarrhea  in,  437 
symptoms,  437 
treatment,  438 
surgical  treatment,  439 
of  kidney,  684.     See  also  Hydronephrosis. 
of  stomach,    acute,    surgical    treatment, 
373 


Dilatation  of  stomach,  atonic,  383 
chronic,  surgical  treatment,  383 
in  children,  472 
in  insanity,  treatment,  1017 
Dionin  in  hemoptysis,  193 
in  mucous  colic,  402 
in  nervous  diarrhea,  390 
Dioxydiamidoarsenobenzol   in   cerebral 

syphiUs,  753 
Diphtheria  antitoxin  in  asthma,  184 
in  atrophic  rhinitis,  136 
in  epidemic  cerebrospinal  meningitis, 
732 
bronchopneumonia  associated  with,  159 
Diphtheritic  enteritis,  432 

treatment,  434 
Diplegia,    cerebral,    division    of    posterior 
ner\'e-roots  in,  848,  850 
in  infants,  793 
Disinfectants  in  mucous  colic,  405 
Dislocation  of  atlas  on  axis,  838 
of  spine,  837 

double,  treatment,  838 
of  atlas  on  axis,  838 
treatment,  837 

Walton's  technic  of  reducing,  837,  838 
Distortions  of  spine,  836 

treatment,  836 
Diuresis  in  chronic  parenchymatous  neph- 

rids,  656,  657 
Diuretics  in  acute  nephritis,  642 
in  pleuritis  in  children,  282 
in  uremia,  627 
Diuretin  in  chronic  interstitial  nephritis, 
669 
in  uremia,  627 
Diverticulum  of  intestine,  acquired,  435 
Meckel's,  in  intestinal  obstruction,  treat- 
ment, 463 
of  esophagus,  324,  ^2,Z 
course,  325 
pressure,  324,  333 
traction,  325,  333 
traction-pressure,  325 
treatment,  325 
surgical,  334 
Division  of  posterior  nerve-roots  for   per- 
ipheral ner\'e-pains,  848 
for  spastic  paralysis,  848 
Dizziness,  908.     See  also  Vertigo. 
Domenici   and   Gilbert's  diagram  of  bac- 
teria in  alimentary  tract,  416 
Dorsal  nerves,  spinal,  diseases  of,  825 

neuralgia  of,  825 
Dover's  powder  in  acute  bronchitis  in  chil- 
dren, 268 
in  bronchopneumonia  in  children,  276 
in  lobar  pneumonia  in  children,  280 
Drainage  in  acute  empyema,  245 
in  cysts  of  pancreas,  564 
in  hemorrhagic  pancreatitis,  560 
in  operations  on  pancreas,  559 
of  bladder  in  chronic  cystitis,  694 
of  gall-bladder  in  acute  cholangitis,  531 
cholelithiasis,  531 
in  chronic  pancreatitis,  563 
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Dreams,  945 

Dropsy  in  chronic  parenchjinatous  neph- 
ritis, 650 
treatment,  569 
renal,  acute,   637.     See  also  Nephritis, 
acute. 
Drunkenness,  sleep,  946 
Dry  joint,  81 

non-operative  treatment,  107 
operative  treatment,  108 
surgical  treatment,  107 
mouth,  315 

pleurisy  in  children,  281 
Dunbar's  serum  in  hay-fever,  126 
Dunham's  treatment  of  esophageal  stric- 
ture, 329 
Duodenal  catarrh  in  suppurative  pancreati- 
tis, treatment,  552 
intubation  in  intestinal  indigestion,  412 
ulcer,  342.     See  also  Ulcer  of  stomach. 
Duodenum,  bacteria  in,  416,  417 

surgery  of,  376 
Dura,  spinal,  affections  of,  due  to  carcinoma, 
784 
due  to  sarcoma,  784 
from  injuries  to  vertebral  column, 
784 
thickening  of,  from  Pott's  disease,  784 
Duret's  operation  for  gastroptosis,  605 
Dwellings,  private,  for  treatment  of  insane, 

1007 
Dyslalia,  149.     See  also  Stammering. 
Dyspepsia,  nervous,  374 

constipation  in,  treatment,  375 
treatment,  374 
Dysphonia  in  acute  laryngitis,  treatment, 

139       . 
Dyspnea  in  chronic  bronchitis,  178 

in  uremia,  632,  633 
Dystrepsia,  intestinal,  410 
Dystrophia  musculorum  progressiva,  987 
Dystrophies,  progressive  muscular,  987 
treatment,  988 


Ear  symptoms  in  hysteria,  874 

in  neurasthenia,  860 
Ebstein  diet  in  obesity,  58 
Eclampsia,  puerperal,  633,  920.     See  also 

Puerperal  convulsions. 
Ectacolie,  437 
Ectasia  ventriculi,  359 
Eczema  of  tongue,  314 
Edema,  acute,  of  tongue,  314 

angioneurotic,  963.     See  also  Angioneu- 
rotic edema. 
in  acute  nephritis,  aspiration  in,  645 

control,  644 
in  passive   congestion   of  kidney,   treat- 
ment, 636 
in  severe  cases  of  diabetes  mellitus,  29 
obstructive,  of  trachea,  treatment,  212 
pulmonary,  199 
adrenalin  in,  202 
artificial  respiration  in,  202 
atropin  sulphate  in,  202 


Edema,  pulmonary,  cardiac  theory,  199 

dry  cupping  in,  202 

hyoscin  in,  202 

hypertension  in,  202 

hypotension  in,  202 

infectious  theory,  201 

nitroglycerin  in,  202 

periaortitis  theory,  201 

symptoms,  201 

toxic  vasomotor  theory,  200 

treatment,  201 

venesection  in,  202 
Edematous  laryngitis,  142 

suprarenal  extract  in,  142 
tracheitis,  adrenaUn  in,  212 
Eggs  in  gout,  95 

Ehrlich's  preparation  in  paresis,  1020 
Elastic  binder  in  visceroptosis,  590 
Elaterium  in  dropsy  of  chronic  parenchy- 
matous nephritis,  660 
in  uremia,  629 
Electric  chorea,  925 

enemas  in  mucous  colic,  406 
Electricity  in  acroparesthesia,  962 

in  acute  anterior  poliomyelitis  in  infants, 
798 

muscular  rheumatism,  983 
in  angioneurotic  edema,  965 
in  chronic  muscular  rheumatism,  983 
in  congestion  of  liver,  514 
in  constipation,  452 
in  dermatomyositis,  986 
in  erythromelalgia,  959 
in  facial  palsy,  763,  764,  766 

spasm,  929 
in  hemoptysis,  197 

in  hydrops  articulorum  intermittens,  975 
in  incontinence  of  urine,  700 
in  insanity,  103 1 
in  intestinal  paralysis,  395 
in  Meniere's  disease,  912 
in  meningitis,  731 
in  meralgia  paresthetica,  963 
in  muscular  hypertrophy,  987 
in  myasthenia  gravis,  937 
in  myelitis,  808 
in  neuralgia,  823 
in  neurasthenia,  869 
in  neuritis,  821,  822 
in  paralysis  agitans,  942 

of  apoplexy,  742 

of  sphincters,  395 
in  paramyoclonus  multiplex,  990 
in  progressive  spinal  muscular  atrophy, 

796 
in  Raynaud's  disease,  955 
in  scleroderma,  969 
in  tabes  dorsalis,  790 
in  tic  douloureux,  762 
in  writer's  cramp,  935 
in  xerostomia,  315 
Electric-light  bath  in  uremia,  630 
Electrolysis  in  atrophic  rhinitis,  135 

in  hypertrophic  rhinitis,  131 
Embolism,   cerebral,   739,     See  also  Apo- 
plexy. 
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Embolism  of  mesenteric  vessels,  treatment, 

466 
of  spinal  cord,  SoO 
pulmonary,  204 

symptoms  and  course,  204 

treatment,  205 
Emetics  in  acute  bronchitis  in  children,  269 
Emotional    disturbances    as    cause    of   in- 
sanity, 994 
Emphysema,  pulmonary,  186 

compression  of  chest  Ln,  187 

etiology,  186 

inhalation  of  air  in,  187 

oxygen  in,  187 
Empyema,  234,  243 
acute,  245 

drainage  in,  245 

thoracentesis  in,  247 

treatment,  surgical,  245 
bacteriology,  244 
chronic,  antiseptic  paste  method  in,  251 

plastic  operations  in,  252 

pulmonary,  decortication  in,  251 

treatment,  surgical,  250 
encapsulated,  surgical  treatment,  243 
in  children,  284 

localized,  surgical  treatment,  243 
necessitatis,  250 

subacute,  siorgical  treatment,  248 
treatment,  surgical,  243,  245 
Encapsulated  empyema,  surgical  treatment, 

243 
Encephalitis,  acute,  746 
treatment,  747 

di\-ision  of  posterior  nerve-roots  in,  848 
Encephaloid  of  lar^Tix,  146 
Encephalomyelitis,  807 
Enchondroma  of  lung,  169 
Endogenous  uric  acid,  90 
Endothelioma  of  brain,  treatment,  surgical, 

757 
Endotracheal  tumors,  bronchoscopy  in,  211 
Enema,  compoimd,  in  constipation  of  vis- 
ceroptosis, 599 
in  constipation,  459 

of  bottle-fed  infants,  480 
of  visceroptosis,  598 
nutrient,  in  cyclic  vomiting  in  children, 

475 
in  diffuse  septic  peritonitis,  616 
in  hemorrhagic  pancreatitis,  549 
oil,  in  constipation  of  visceroptosis,  599 
physiologic  salt  solution,  in  constipation 

of  visceroptosis,  599 
soap,  in  constipation  of  visceroptosis,  599 
water,  in  constipation  of  visceroptosis, 

598 
Enlargement,  simple,  of  stomach,  365 
Enteralgia,  396 
diagnosis,  397 
symptoms,  397 
Enteritis,  catarrhal,  acute,  423.     See  also 
Catarrhal  enteritis,  aciiie. 
chronic,  428.     See  also  Catarrhal  en- 
teritis, chronic. 
croupous,  432 


Enteritis,  croupous,  treatment,  434 

diphtheritic,  432 
treatment,  434 

phlegmonous,  434 
Enteroclysis,   ilurphy's,   in  diffuse  septic 

peritonitis,  612,  613,  614 
Enteroptosis,  569 
Enterospasm,  391 

atropin  in,  393 

belladonna  in,  393 

constipation  in,  460.     See  also  Constipa- 
tion, spastic. 

diagnosis,  392 

diet  in,  393 

etiolog>-,  391 

heat  in,  393 

linseed  oil  enema  in,  393 

massage  in,  394 

of  colon,  441 
diagnosis,  442 
symptoms,  442 
treatment,  442 

olive  oil  enema  in,  393 

pain  in,  392 
treatment,  393 

Priessnitz's  compress  in,  393 

prognosis,  392 

treatment,  393 

warm  bath  in,  393 
Enterostenosis,  569 

Epigastrium,  audible  splash  in,  in  viscerop- 
tosis, 577 

pain  in,  in  visceroptosis,  594 
Epilepsv^  912 

adonis  vemaHs  in,  916 

antipjTin  in,  916 

atropin  in,  916 

attack,  912 

amvi  nitrite  in,  917 
chloral  hydrate  in,  917 
chloroform  inhalation  in,  917 
hyoscin  hydrobromate  in,  917 
morphin  in,  917 
scopolamin  in,  917 
treatment,  917 

aura  of,  912 

autointoxication  in,  914 

belladonna  in,  916 

bromids  in,  915,  1013 

chloral  hydrate  in,  916 

convulsion,  912 

dehrium,  913 

diet  in,  914 

digitalis  in,  916 

essential,  912 

exercise  in.  914 

Flechsig's  treatment,  916 

generalized  form,  912 

grand  mal,  912 

horse-nettle  in,  916  . 

insanitj'  associated  with,  998 

Jacksonian,  012,  918 
in  tumors  of  brain,  754 
surgical  treatment,  779 

opimn  in,  916 

pathologj',  913 
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Epilepsy,  petit  mal,  912 

prophj'laxis  of,  779 

reflex,  surgical  treatment,  779 

rest  in,  915 

senile,  999 

silver  nitrate  in,  916 

solanum  in,  916 

thyroid  extract  in,  917 

treatment,  914 
of  attack,  917 
surgical,  778,  918 
Epileptic  insanity,  998 

bromids  in,  1013 
Epistaxis,  117 

adrenalin  in,  1 20 

alum  in,  120 

antipyrin  in,  120 

Bernay's  sponges  in,  121 

calcium  chlorid  in,  122 

chromic  acid  in,  119 

etiology,  117 

gelatin  in,  122 

hydrogen  peroxid  in,  120 

pengavvar  djambi  in,  122 

quinin  in,  118 

renal,  722 

suprarenalin  in,  120 

tamponing  in,  121 

treatment,  117 
local,  118 
Epithelial  nephritis,  acute,  637,     See  also 
Nephritis,  acute. 
chronic,     649.     See     also     Nephritis, 
chronic  parenchymatous. 
Epithelioma  of  larjTix,  146 
Epsom  salts  in  uremia,  629 
Erb's  s>Tnptom  in  tetany,  939 
Ergot  in  albuminuria  of  acute  nephritis,  647 

in  diabetes  insipidus,  49 

in  hematuria,  622 

of  chronic  parenchymatous  nephritis, 

659 

in  hemoptysis,  196 

in  hyperemia  of  brain,  737 

in  pancreatic  hemorrhage,  546 

in  postural  albuminuria,  626 

in  vesical  hemorrhage,  696 
Ergotin  in  acroparesthesia,  962 

in  hemorrhage  in  ulcer  of  stomach,  351 

in  hydrops  articulorum  intermittens,  976 
Eructations,  nervous,  371 

treatment,  372 
ErAlhematous  stomatitis,  304 
Erythromelalgia,  956 

alcohol  in,  959 

amputation  in,  960 

antipjTin  in,  959 

cannabis  indica  in,  959 

cocain  in,  959 

cold  in,  959 

electricity  in,  959 

hypnotism  in,  959 

morphin  in,  959 

nerve  stretching  in,  959 

opium  in,  959 

pain  in,  957 


Erythromelalgia,  pathologic  anatomy,  958 
phenacetin  in,  959 
prognosis,  959 
suggestion  treatment,  959 
treatment,  959 
Erythromelia,  958 

Eserin  in  acute  dilatation  of  stomach,  359 
gastric  retention  in  \isceroptosis,  594 
Esophagitis,  acute,  316 
adrenalin  in,  317 
bismuth  in,  316 
morphin  in,  317 
treatment,  316 
Esophagostrostomy  in  carcinoma  of  esoph- 
agus, 332 
Esophagotomy.  331 
Esophagus,  actinomycosis  of,  318 
anatomy,  328 
carcinoma  of,  326 
adrenalin  in,  327 
esophagostrostomy  in,  332 
intrathoracic   resection   of   esophagus 

for,  332 
Meyer's  operation  for,  333 
surgical  treatment,  332 
treatment.  327 
dilatation  of,  idiopathic,  320 
diagnostic  aids,  321,  330 
etiology,  321 

Mikulicz's  operation,  322,  331 
treatment,  322 
surgical,  330 
diseases  of,  316 

diverticulmn  of,  324,  333.     See  also  Di- 
verticulum of  esophagus. 
examination  of,  methods,  328 
foreign  bodies  in,  331 

removal,  331 
function,  328 
intrathoracic    resection,    for    carcinoma, 

332 
spasm  of,  320 
stenosis  of,  cicatricial,  318 
treatment,  318 
Dunham's  treatment,  329 
treatment,  surgical,  329 
stricture  of,  318.     See  also  Esophagus, 

stenosis  of. 
surgery,  328 

ulcer   of,   317,   332.     See   also    Ulcer  of 
esophagus. 
Ether  as  cause  of  insanity,  997 
in  nervous  vomiting,  370 
in  uremic  convulsions,  632 
Ethyl  chlorid  in  asthma,  184 
Eucahnptus    in    chronic    parench>Tnatous 

nephritis.  652 
Eunatrol  in  choleHthiasis,  529,  530 
Excision   and   drainage   in   cysts   of   pan- 
creas, 564 
of  turbinate  bone  in  hypertrophic  rhinitis, 

133 
Exercises,  Frankel's,  in  ataxic  paraplegia, 
803 
in  tabes  dorsalis,  789 
in  congestion  of  liver,  514 
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Exercises  in  constipation,  450 
in  children,  4S0 

in  epilepsy,  914 

in  insanity,  1030 

in  insomnia,  944 

in  migraine,  906 

in  mild  cases  of  diabetes  mellitus,  25 

in  moderately  severe  cases  of  diabetes 
mellitus,  32 

in  neurasthenia,  865,  871 

in  obesity,  58 

in  paralysis  agitans,  941 

in  severe  cases  of  diabetes  mellitus,  29 

in  visceroptosis,  583 
in  children,  581 
Exhaustion  as  cause  of  insanity,  994 
Exogenous  uric  acid,  90 
Expectorants  in  acute  bronchitis  in  chil- 
dren, 269 

in  bronchopneumonia  in  children,  276 
Expectoration    in    severe    cases    of    acute 

bronchitis,  175 
Exploratory    craniotomy    for    tumors    of 

brain,  768 
Extirpation  in  cysts  of  pancreas,  565 
Extradural  hemorrhage,  surgical  treatment, 

771 
Extremities,  constriction  of,  in  hemoptysis, 

197 
Exudative  diathesis  in  children,  270 

peritonitis,  chronic,  619 
Eye,  care  of,  in  facial  paralysis,  765 
in  migraine,  908 
symptoms  in  hysteria,  874 
in  neurasthenia,  860 
Eye-strain,  headache  from,  902 


Facial  hemiatrophy,  progressive,  970 

etiology,  971 

treatment,  972 
hemihypertrophy,  972 
paralysis,  763 
congenital,  765 
electricity  in,  763,  764,  766 
eye  in,  care  of,  765 
from  bullet  or  stab  wounds,  treatment, 

766 
from  fracture  of  skull,  treatment,  766 
from  otitis  media,  blistering  in,  763 

treatment,  764 
from  pressure,  765 
from  syphilitic  basal  meningitis,  765 
in  multiple  neuritis,  765 
iodids  in,  763 
massage  in,  764 
nerve  anastomosis  in,  766 
prognosis,  765 
recurrent,  treatment,  766 
sodium  salicylate  in,  763 
strychnin  in,  763 
treatment,  763 
spasm,  927 

alcoholic  injection  in,  929 
blistering  in,  929 
electricity  in,  929 


Facial  spasm,  freezing  in,  929 
morphin  in,  929 
osmic  acid  injection  in,  929 
tonic,  930 
treatment,  929 
surgical,  929 
Family  system  of  treating  insane,  1005 

tremor,  942 
Fat,  local  deposits,  removal,  60 

metabohsm  in  diabetes  melHtus,  20 
Fatal  suture  angle,  378 
Fatigue  in  asthma,  prevention,  182 

in  neurasthenia,  859 
Fats  giving  rise  to  hepatic  insufficiency,  511 

in  gout,  96 
Fatty  degeneration  of  liver,  516 
Fear  in  neurasthenia,  862 
Fecal  impaction,  treatment,  465 
Feces,  examination  of,  in  cysts  of  pancreas, 

.    555      . 

in  intestinal  indigestion,  414 
in  acute  catarrhal  enteritis,  425 
mucus  in,  in  acute  catarrhal  enteritis,  426 
passage  of,  through  bowel,  physiology, 

445 
Feeding,  forcible,  in  insane,  1027 

in  insanity,  1024 
Fermental  diarrhea  in  infants  and  children, 

483 
Fetid  bronchitis,  177 

stomatitis,  309 
Fever,  disturbances  of  liver  connected  with, 

.    511     . 

in  infectious  diarrhea  in  infants  and  chil- 
dren, treatment,  492 
Fibrinous  bronchitis,  177 

pleuritis,  acute,  227.     SeS^also  Pleuritis, 
fibrinous,  acute. 
chronic,  233.     See  also  Pleuritis,  fibrin- 
ous, chronic. 
Fibrolysin  in  chronic  fibrinous  pleuritis,  234 
Fibroma  of  bladder,  696 
treatment,  surgical,  720 
of  brain,  treatment,  surgical,  757 
of  kidney,  686 
of  larynx,  146 
of  lung,  169 

perirenal,  treatment,  surgical,  720 
Fibrosarcoma  of  brain,  treatment,  surgical, 

.757 
Fifth  cranial  nerve,  diseases,  759.     See  also 

Trigeminal  nerve. 
Fingers,  dead,  in  Raynaud's  disease,  953 
Finney's  gastroduodenostomy  in  ulcer  of 

stomach,  382 
Finsen  rays  in  atrophic  rhinitis,  136 
Fissure  in  ano  associated  with  constipation, 

treatment,  466 
Fistula,  artificial,  in  tuberculosis  of  bladder, 
712 

in    ano    associated    with    constipation, 
treatment,  467 
Fixation  of  kidney  in  nephroptosis,  603 
Flat-iron  operation  of  nephropexj',  603 
Flatulence  in  jaundice,  treatment,  525 
Flechsig's  treatrrient  of  epilepsy,  916 
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Flexner's  serum  in  epidemic  meningitis,  733 

in  spinal  leptomeningitis,  785 
Floating  lobe  of  liver,  533     . 
Fluids,  restriction  of,  in  obesitj*,  58 
Foie  Torpide,  507 
Follicular  stomatitis,  307 
Food,  regurgitation  of ,  372 
Forceps  removal  of  foreign  bodies  in  trachea 

and  bronchi,  215 
Forcible  feeding  in  insane,  1027 
Foreign  bodies,  bronchial  obstruction  from, 
215.     See  also  Bronchial  obstruction 
from  foreign  bodies. 
in  esophagus,  331 

removal,  331 
tracheal  obstruction  from,    215.     See 
also  Tracheal  obstruction  from  foreign 
bodies. 
Formaldehyd  in  atrophic  rhinitis,  136 

in  pyelitis,  678 
Formahn  in  pyelitis,  703 
Fowler  position  in  diffuse  septic  peritonitis, 

612 
Fowler's   solution   in  arthritis  deformans, 
86 
in  chorea,  924 
in  inanition,  66 
Fracture-dislocations  of  spine,  840 

treatment,  surgical,  841 
Fractures  of  skull,  facial  palsy  from,  treat- 
ment, 766 
of  spine,  isolated,  of  arches  and  spines, 
836 
of  vertebral  bodies,  838 
treatment,  839 
Frankel's  exercises  in  ataxic  paraplegia,  803 

treatment  in  tabes  dorsalis,  789 
Freezing  in  facial  spasm,  929 
French  brandy  in  acute  nervous  diarrhea 

of  infants,  488 
Freud  and  Breuer's  psycho-analysis  in  hys- 
teria, 887 
Freud's  psycho-analysis  in  insanity,  1033 
Friedreich's  disease,  804 

paramyoclonus,  933 
Fruits  in  gout,  96 

Fuchsin  in  chronic  parenchymatous  neph- 
ritis, 652 
Functional  albuminuria,  624 
disorders  of  stomach,  365 
headache,  899 
tremors,  942 


Gall-bladder,   carcinoma   of,    associated 
with  gall-stones,  541 
drainage,  in  acute  cholangitis,  531 
cholehthiasis,  531 
in  chronic  pancreatitis,  563 
pus  in,  surgical  treatment,  542 
surgery  of,  533 
Gallic    acid    in    chronic    parenchymatous 
nephritis,  652 
in  pyelitis,  678 
in  vesical  hemorrhage,  696 
Gall-stones,  526.     See  also  Cholelithiasis. 
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Galvanic  vertigo,  909 

Galvano-cautery  in  hypertrophic  rhinitis, 

132  _ 
Ganglion,  Gasserian,  removal  of,  in  trigem- 
inal neuralgia,  782 
Gangrene  in  Raynaud's  disease,  953 
of  lung,  165 
creasote  in,  166 
guaiacol  in,  166 
Robinson's  respirator  in,  166 
treatment,  166 
based    on    conception    of    morbid 
process,  166 
on  predominant  symptoms,  166 
surgical,  240 
turpentine  in,  166 
Gangrenous  pancreatitis,  550 
care  of  mouth  in,  551 
constipation  in,  551 
diabetes  in,  551 
diarrhea  in,  551 
digitalis  in,  551 
strychnin  sulphate  in,  551 
treatment,  550 
surgical,  561 
tympanites  in,  551 
whisky  in,  551 
Ganjah  as  cause  of  insanity,  loii 
Gasserian  gangHon,  removal,  in  trigeminal 

neuralgia,  782 
Gastralgia,  372 
aspirin  in,  373 
etiology,  372 
treatment,  373 
Gastric  crises  in  tabes  dorsalis,  370 

division  of  posterior  nerve-roots 

for,  848 
treatment,  791 
headaches,  902 
indigestion,  acute,  in  children,  471 

chronic,  in  children,  472 
juice,  continued  secretion,  368 
chronic,  369 
treatment,  369 
h>T5ersecretion  of,  368 
chronic,  369 
treatment,  369 
lavage  in  insanity,  1017 
retention  in  visceroptosis,  treatment,  593 
stagnation,  chronic,  of  high  grade,  359 
vertigo,  911 
Gastritis  acida,  339 
acute,  336 

in  children,  471 
simple,  336 
etiology,  336 
lavage  in, 336 
pain  m,  337 
prophylaxis,  336 
treatment,  336 
toxic,  337 

treatment,  337 
anacida,  339 

atrophic,  diarrhea  in,  342 
chronic,  339 

clinical  forms,  339 
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Gastritis,  chronic,  course,  339 
etiology,  339 
hydrochloric  acid  in,  341 
in  children,  471 
in  hemorrhagic  pancreatitis,  treatment, 

549 
in  neurasthenia,  treatment,  872 

lavage  in,  340 
pancreatin  in,  341 
pepsin  in,  341 
treatment,  339 
dietetic,  340 
mechanical,  340 
in  cholelithiasis,  529 
phlegmonous,  338 
subacida,  339 
Gastroduocienostomy,  Finney's,  in  ulcer  of 

stomach,  382 
Gastro-enteric  disease  of  infants  and  chil- 
dren, 471 
Gastro-enterostomy  in  carcinoma  of  stom- 
ach, 3SS 
Gastro-intestinal  complications  in  rickets, 
treatment,  77 
disorders  in  diabetes  mellitus,  35 

in  gout,  treatment,  103 
symptoms  in  acute  nephritis,  treatment, 

645 
in  chronic  parenchymatous  nephritis, 

650 
in  uremia,  treatment,  633 

tract  in  insanity,  1016 
in  melancholia,  1017 
Gastrojejunostomy  in  carcinoma  of  stom- 
ach, 379 

in  duodenal  ulcer,  383 

posterior,  in  ulcer  of  stomach,  382 
Gastroptosis,  569 

Beyea's  operation,  606 

Bier's  operation,  606 

Coffey's  operation,  606 

Buret's  operation,  605 

Rovsing's  operation,  606 

surgical  treatment,  384,  604 
Gastrostomy  in  carcinoma  of  stomach,  355 
Gastrosuccorrhoea  chronica,  369 

periodica,  369 
Gastroxynsis,  369 
Gelatin  in  epistaxis,  122 

in  hemoptysis,  194 
Gelsemium  in  spasmodic  torticollis,  931 
Gentian  in  anorexia,  374 
Geographical  tongue,  314 

treatment,  314 
Gheel  treatment  of  insane,  1005 
Giant  growth  of  colon,  435 
Giddiness,  908.     See  also  Vertigo. 
Gilbert  and  Domenici's  diagram  of  bacteria 

in  alimentary  tract,  416 
Gingivitis,  294 

chemical,  295 

from  arsenious  acid,  295 

from,  lead-poisoning,  295 

from  mercury,  295 

treatment,  295 
Glenard's  binder  in  visceroptosis,  588 


Glenard's  disease,  567.     See  also  Viscero 

ptosis. 
Glioma  of  brain,  treatment,  surgical,  757 
Gliosis  of  spinal  cord,  811 
Glomerulonephritis,  acute,  637.     See  also 
Nephritis,  acute. 
chronic,  649.     See  also  Nephritis,  chronic 
parenchymatous. 
Glossitis,  acute,  312 
adrenalin  in,  313 
cocain  in,  313 
potassium  chlorate  in,  313 
treatment,  313 
chronic,  313 

chromic  acid  in,  313 
copper  sulphate  in,  313 
silver  nitrate  in,  313 
treatment,  313 
parenchymatous,  312 
Glottis,  spasm  of,  143.    See  also  Spasmodic 

laryngitis. 
Glucose  test  for  diabetes  mellitus,  17 
Glutoid    suppositories   in    constipation   of 

visceroptosis,  599 
Glycerin  in  cholelithiasis,  530 
in  renal  calculi,  683 
suppository  in  constipation,  460 
in  constipation  of  visceroptosis,  599 
Glycocholate  of  soda  in  cholelithiasis,  529, 

531 
Glycosuria,   alimentary,   diabetes   mellitus 
and,  differentiation,  17 
as  manifestation  of  disease  of  liver,  502 
hepatic  disturbances  connected  with,  512 
in  gout,  treatment,  102 
Goiter,  tracheal  obstruction  associated  with, 

treatment,  214 
Gold,  chlorid    of,    in    clironic    interstitial 

nephritis,  663 
Goldscheider's  treatment  of  aphasia,  743 
Gomenol  oil  in  tuberculosis  of  bladder,  711, 

712 
Gottstein  tampon  in  atrophic  rhinitis,  135 
Gout,  89 

acute  attack,  acetyl-salicyhc  acid  in,  loi 
aspirin  in,  loi 
colchicum  in,  loi 
diet  in,  97 
morphin  in,  loi 
salicylate  of  colchicin  in,  loi 

of  sodium  in,  loi 
treatment,  loi 
alkalis  in,  98 

arteriosclerosis  in,  treatment,  102 
arthritides  in,  treatment,  102 
complications  of,  treatment,  102 
diet  in,  94 
alcohol,  97 
carbohydrates,  96 
cheese,  96 
coffee,  97 
cream,  95 

eggs,  95 

fats,  96 

fruits,  96 

in  acute  attack,  97 
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Gout,  diet  in,  milk  95 

proteids,  95 

salt,  96 

soups,  95 

spices,  96 

summary,  97 

tea,  97 

vegetables,  96 
disorder   of  metabolism  causing,   treat- 
ment, 93 
etiology,  89 

alcohol,  89 

chemical  causes,  90 

exciting  causes,  90 

food,  89 

heredity,  89 

predisposing  causes,  89 

sex  and  race,  89 

uric  acid,  90 
gastro-intestinal  disorders  in,  treatment, 

103 
glycosuria  in,  treatment,  102 
in  feet,  treatment,  94 
intestinal  eliminants  in,  100 
irregular,  treatment,  102 
lemon  cure  in,  96 
lithium  carbonate  in,  99 
lycetol  in,  100 
lysidin  in,  100 
mineral  waters  in,  99 
myocarditis  in,  treatment,  102 
nephritis  in,  treatment,  102 
nervous  symptoms  in,  treatment,  103 
pathogenesis,  91 
pathology,  91 
piperazin  in,  100 
potassium  salts  in,  98 
retrocedent,  treatment  of,  102 
rheumatic,  81 

skin  eruptions  in,  treatment,  102 
spa  treatment,  99 
suppressed,  treatment,  102 
treatment,  92 

hygienic,  93 

prophylactic,  93 
uremia  in,  treatment,  102 
uric-acid   calculi  in,  treatment,  103 

solvents  in,  100 
urotropin  in,  100 
water  as  uric-acid  solvent  in,  98 
Grand  mal,  912 

Guaiacol  in  abscess  and  gangrene  of  lung,  166 
in  acute  cystitis,  691 
in  pain  in  arthritis  deformans,  86 
Guanase,  90,  91 
Guanin,  90 
Gumma  of  brain,  treatment,  surgical,  758 

of  spinal  cord,  811 
Gums,  disorders  of,  286,  294 
lancing  of,  during  eruption  of  deciduous 
teeth,  290 
Gutzmann's  treatment  of  motor  aphasia,  746 


Habit  spasm,  927 
Habitual  constipation,  449 


Hamel's  test  for  jaundice  in  gall-stones,  422 
Hammer  palsy,  934 
Hand,  obstetric,  937 

writing,  937 
Hanot's  cirrhosis,  519 
Harehp  in  infant,  correction,  288 
Harris'  method  of  nephropexy,  603 
Harvey-Banting  diet  in  obesity,  56 
Hashish  as  cause  of  insanity,  994,  997 

in  insanity,  10 11 
Hay  treatment  of  acute  serofibrinous  pleu- 

ritis,  229 
Hay-fever,  122,  185 

-acid  treatment,  125 

adrenaUn  in,  185 

antitoxin  treatment,  126 

Bishop's  acid  treatment,  125 

camphor  in,  185 

chmate  in,  125,  185 

cocain  in,  125,  185 

Dunbar's  serum  in,  126 

etiology,  122 

massage  of  mucous  membrane  of  nose  in, 

125 
menthol  in,  185 
pollantin  in,  126,  185 
suprarenal  extract  in,  125 
treatment,  123 

during  interval,  123 

of  attack,  124 
Haygarth's  nodosities,  82 
Headache,  898 
alcohohc,  901 
coffee,  901 
diabetic,  901 
diathetic,  901 
from  anemia  of  brain,  903 
from  constipation.  902 
from  diseases  of  blood,  903 

of  intestines,  902 

of  nasal  sinuses,  902 

of  ovaries,  902 

of  stomach,  902 

of  uterus,  902 
from  eye-strain,  902 
from  hyperemia  of  brain,  903 
from  infection,  901 
from  pelvic  disease,  903 
functional,  899 
gastric,  902 
hysterical,  900 

in  chronic    interstitial    nephritis,    treat- 
ment, 672  ... 
in  internal  hemorrhagic  pachymeningitis, 

treatment,  728 
in  jaundice,  treatment,  525 
•   in  meningitis,  treatment.  730 
in  neurasthenia,  859 
in  tumor  of  brain,  treatment,  756 
lead,  901 

m.igraine.  903.     See  also  Migraine. 
neurasthenic,  900 
organic,  899 
tea,  901 
tobacco,  901 
toxic,  901 
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Headache,  uremic,  901 
Health  resorts  in  mild  cases  of  diabetes 
mellitus,  25 
in  moderately  severe  cases  of  diabetes 

mellitus,  33 
in  severe  cases  of  diabetes  mellitus,  30 
Hearing  in  hysteria,  874 

in  neurasthenia,  860 
Heart,  insufficiency  of,  in  obesity,  60 
Oertel's  diet,  61 
palpitation  of,  in  neurasthenia,  863 
Heat  in  abscess  of  liver,  518 

in  acute  laryngitis  in  children,  263 

non-suppurative  hepatitis,  516 
in  chronic  villous  arthritis,  108 
in  congestion  of  liver,  514 

of  lungs,  207 
in  enterospasm,  393 
in  hemoptysis,  197 
in  pancreatic  hemorrhage,  546 
Hebephrenia,  999,  1000 
Heberden's  nodes,  82 

surgical  treatment,  iii 
Hematogenous  jaundice,  523 
Hematomyelia,  805 
Hematorachis,  "805 
Hematuria,  622 
aconite  in,  622 
astringents  in,  622 
ergot  in,  622 

in  acute  nephritis,  control,  646 
in  carcinoma  of  kidney,  treatment,  686 
in  renal  calculi,  treatment,  684 
surgical  aspects,  721 
symptomatic,  622 
treatment,  622 
vicarious,  622 
Hemiatrophy,  progressive  facial,  970 
etiology,  971 
treatment,  972 
Hemichorea,  922 
Hemiglossitis,  313 
Hemihypertrophy,  facial,  972 
Hemiplegia,   division   of   posterior    nerve- 
roots  in,  848 
in  chronic    interstitial    nephritis,     treat- 
ment, 673 
in  infants,  793 
Hemoglobinuria     in     Raynaud's    disease, 

953 
Hemoptysis,  189 

aconite  in,  913 

adrenaHn  in,  196 

amyl  nitrite  in,  192 

apomorphin  in,  193 

aqueous  extract  of  mistletoe  in,  192 

atropin  sulphate  in,  192 

calcium  chlorid  in,  193 

lactate  in,  193 
care  of  bowels  in,  191 
cold  in,  196 

collapse  in,  salt  solution  in,  195 
codein  sulphate  in,  193 
constriction  of  extremities  in,  197 
cotarnin  hydrochlorate  in,  195 
diet  in,  191 


Hemoptysis,  digitalis  in,  196 

dionin  in,  193 

early  morning,  193 

electricity  in,  197 

ergot  in,  196 

etiology,  189 

gelatin  in,  194 

heat  in,  197 

heroin  hydrochlorid  in,  193 

ipecacuanha  in,  193 

lead  acetate  in,  195 

limiting  respirator}^  movements  in,  197 

morphin  in,  193 

nitrites  in,  192 

nitroglycerin  in,  192 

potassium  bromid  in,  194 

salt  in,  194 
solution  in,  195 

serum  in,  195    ■ 

sodium  bromid  in,  194 
chlorid  in,  194 
nitrite  in,  192 

strapping  chest  in,  197 

suprarenal  extract  in,  196 

tartar  emetic  in,  193 

treatment,  190 

tuberculin  in,  195 

venesection  in,  195 
Hemorrhage,  cerebral,  739.     See  also  Apo- 
plexy. 

in  carcinoma  of  stomach,  treatment,  357 

in  operations  on  pancreas,  558 

in  spinal  cord,  805 

in  iJcer  of  stomach,  adrenalin  in,  351 
ergotin  in,  351 
Lenhartz's  treatment,  351 
salt  solution  in,  351 
surgical  treatment,  381 
treatment,  351 

in  vertebral  canal,  805 

intracranial,  in  newborn,  772 
diagnosis,  773 
surgical  treatment,  774 

meningeal,  723.    See  also  Meningeal  hem- 
orrhage. 

nasal,  117.     See  also  Epistaxis. 

of  brain,  extradural,  surgical  treatment, 
771 
intradural,  surgical  treatment,  772 

pancreatic,  545 

adrenalin  chlorid  in,  546 

aromatic  spirits  of   ammonia  in,  546, 

547 
atropin  sulphate  in,  546 
brandy  in,  547 
digitalin  in,  546 
ergot  in,  546 
heat  in,  546 

hypodermatic  medication  in,  546 
morphin  sulphate  in,  546 
nitroglycerin  in,  546 
saline  solution  in,  546 
shock  in,  treatment,  546 
strychnin  nitrate  in,  546 

sulphate  in,  546 
treatment,  545 
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Hemorrhage,  pancreatic,  treatment,  medi- 
cinal, 546 

whisky  in,  546,  547 
vesical,  695 

ergot  in,  696 

etiology,  696 

from  calculus,  696 

from  ulceration,  696 

gallic  acid  in,  696 

morphin  in,  696 

oil  of  turpentine  in,  696 

tannic  acid  in,  696 
Hemorrhagic  diseases  of  urinary  tract,  sur- 
gical treatment,  721 
nephritis,  637.    See  also  Nephritis,  aciUc. 
pachymeningitis,  external,  surgical  treat- 
ment, 774 

internal,   726.     See  also  Pachymenin- 
gitis, internal  hemqrrliagic. 
pancreatitis,  547 

adrenalin  chlorid  in,  548 

alcohol  in,  548 

and  chronic  valvulitis,  relation,  550 

atropin  in,  548 

catarrh  of  stomach  in,  treatment,  549 

digitalis  in,  548 

drainage  in,  560 

intestinal  derangement  in,  treatment, 

549 
morphin  in,  548 
nitroglycerin  in,  548 
nutrient  enema  in,  549 
pain  in,  treatment,  548 
shock  in,  treatment,  548 
strophanthus  in,  548 
strychnin  sulphate  in,  548 
treatment,  547 
surgical,  560 
indications  for,  559 
tympanites  in,  treatment,  549 
Hemorrhoids  associated  with  constipation, 

treatment,  467 
Hepatic.     See  Liver. 

colic  in  cholelithiasis,  530 
Hepatitis,  acute  non-suppurative,  515 
aconite  in,  516 
blood-letting  in,  515 
chloral  in,  516 
cold  in,  516 
heat  in,  516 
chronic  interstitial,  519.     See  also  Cir- 
rhosis oj  liver. 
Hepatopexy,  533,  606 
Jonas'  method,  607 
Hepatoptosis,  533,  569 
treatment,  606 
surgical,  533,  606 
Hereditary  ataxia,  804 
spastic  paraplegia,  792 
tremor,  942 
Heredity  and  insanity,  relation,  993 
Hernia,  internal,  in  intestinal  obstruction, 

treatment,  464 
Heroin  hydrochlorate  in  acute  bronchitis  in 
children,  268 
hydrochlorid  in  hemoptysis,  193 


Heroin  in  acute  catarrhal  enteritis,  427 

in  mucous  colic,  402 

in  nervous  diarrhea,  390 

in  peristaltic  unrest  of  intestine,  388 
Herpes  zoster,  pain  in,  division  of  posterior 

nerve-roots  for,  848 
Herpetic  stomatitis,  307 
Hexamethylenamin  in  acute    leptomenin- 
gitis, 731  . 

in  cholecystitis,  528 
"Hexenschuss,"  980 
Hide-bound  disease,  966 
Hirschsprung's  disease,  436 
Hobnail  liver,  519 

Hoffmann's  symptom  in  tetany,  939 
Horse-nettle  in  epilepsy,  916 
Hospitals,  general,  for  treatment  of  insane, 
1006 

psychopathic,  1008 

special,  for  treatment  of  insane,  1002 
Hot  baths  in  insanity,  1029 

drinks  in  acute  bronchitis  in  children,  267 

pack  in  insanity,  1030 
in  uremia,  630 

snare  in  hypertrophic  rhinitis,  133 
Hot-air  bath  in  uremia,  630 

treatment  in  arthritis  deformans,  85 
Hot-bath  in  acute  leptomeningitis,  732 
Hour-glass   stomach   from   chronic    ulcer, 

surgical  treatment,  382 
Hunger,  great,  373 
Huntington's  chorea,  924 

treatment,  925 
Hydatid  cysts  of  liver,  surgical  treatment, 

suppurating,  of  liver,   surgical   treat- 
ment, 536 
of  kidney,  6S5 
Hydrocephalus,  734 

compHcating  spina  bifida,  treatment,  847 

von  Bramann's  treatment,  847 
treatment,  735 
surgical,  780 
Hydrochloric  acid  m  chronic  cystitis.  693 
in  gastritis,  341 

in  subacidity  in  visceroptosis,  594 
Hydrogen  peroxid  in  epistaxis,  120 

in  mercurial  stomatitis,  312 
Hydronephrosis,  684 
paracentesis  in,  685 
treatment,  684 
Hydrops  articulorum  intermittens,  974 
adrenalin  in,  976 
and  angioneurotic  edema,  relation, 

975 
arsenic  in,  975 
coiu-se,  975 
electricity  in,  975 
ergotin  in,  976 
iodin  in,  976 
prognosis,  975 
quinin  in,  975 
treatment,  975 

surgical.  976 
Hydrotherapy  in  acute  laryngitis  in  chil- 
dren, 263 
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Hydrotherapy    in    bronchopneumonia    in 
children,  275 

in  constipation,  451 

in  hypertrophic  arthritis,  88 

in  insanity,  1028 

in  lobar  pneumonia  in  children,  279 

in  obesity,  59 

in  tabes  dorsalis,  790 
Hydrothorax,  234 
Hygiene  in  hvpertrophic  arthritis,  87 

in  mild  cases  of  diabetes  mellitus,  25 

in  moderately   severe   cases  of  diabetes 
mellitus,  32 

in  severe  cases  of  diabetes  mellitus,  29 

of  mouth,  286 
Hyoscin  hydrobromate  in  epileptic  attack, 
917 

in  acute  nephritis,  646 

in  insanity,  ion 

in  insomnia,  944 

in  paralysis  agitans,  942 

in  pulmonary  edema,  202 

in  tetany,  940 
Hyoscyamus  in  acute  bronchitis  in  children, 
268 

in  chronic  bronchitis  in  children,  272 

in  delirium,  loii 

in  incontinence  of  urine,  700 

in  insanity,  ion 

in  irritability  of  bladder,  698 

in  mania,  ion 

leaves,  fumes  from,  in  asthma,  184 
Hyperalimentation,  effect  of,  on  liver,  502 
H3T3erchlorhydria,  365 

after-treatment,  368 

constipation  in,  treatment,  368 

diet  in,  367 

differential  diagnosis,  368 

etiology,  366 

hepatic    disturbances    connected    with, 
512 

in  cholehthiasis,  529 

in  visceroptosis,  treatment,  594 

magnesia  in,  368 

soda  in,  368 

treatment,  366 
Hyperemia,  Bier's,  in  arthritis  deformans, 

in  acute  nephritis,  aconite  in,  639 
cupping  in,  639 
salt  solution  in,  639 
sweating  in,  639 
treatment,  638 
of  brain,  736 
ergot  in,  737 
headache  from,  903 
insomnia  in,  treatment,  737 
treatment,  737 
venesection  in,  737 
passive,  of  kidney,  635 
H3TDeresthesia  in  hysteria,  873 
Hyperglycemia,  ig 

in  diabetes  mellitus,  21,  22 
Hypermotility  in  visceroptosis,  treatment, 

594 
Hypernephroma,  687 


Hypernephroma,  treatment,  surgical,  719 
Hyperostosis  cranii,  976 
Hypersecretion  of  gastric  juice,  368 
chronic,  369 
treatment,  369 
of  saliva,  314 
Hypertrophic  arthritis,  82 
diet  in,  87 
hydrotherapy  in,  88 
hygiene  in,  87 

non-operative  treatment,  no 
operative  treatment,  112 
treatment,  87 
local,  88 
cervacal  pachjoneningitis,  783 
pulmonary  osteoarthropathy,  972 

treatment,  973 
rhinitis,    126.     See  also  Rhinitis,  hyper- 
trophic. 
stenosis,  congenital,  of  pylorus,  363 
course,  364 
etiology,  363 
treatment,  364 
Hypertrophy,  cardiac,  in  chronic  intersti- 
tial nephritis,  treatment,  669 
muscular,  986 

electricity  in,  987 
of  colon,  435 

colotomy  in,  438 
surgical  treatment,  438,  439 
Hypnotism  in  erythromelalgia,  959 
in  hysteria,  886 
in  insanity,  1031,  1032 
in  paramyoclonus  multiplex,  991 
Hypochlorhydria,  hepatic  disturbances  con- 
nected with,  512 
Hypochondria,  892 
course,  894 

gastro-intestinal  form,  895 
nux  vomica  in,  1015 
sexual  form,  895 
symptoms,  893 
treatment,  895,  896 
indication  for,  895 
HjqDoglottica  chronica,  treatment,  141 
Hypophosphates  in  insanity,  1016 
Hypoxanthin,  90 
Hysteria,  873 
abdomen  in,  875 
anorexia  nervosa  in,  875 

auto-suggestion  treatment,  885 
bromids  in,  883 
champagne  in,  884 
cocain  in,  884 

feeding  by  stomach-tube  in,  884 
morphin  in,  883 
nasal  feeding  in,  884 
rectal  feeding  in,  884 
treatment,  882 
anuria  in,  875 

treatment,  885 
astasia-abasia  in,  874 

treatment,  881 
ataxia  in,  874 

treatment,  881 
attack  of,  876     ' 
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Hysteria,  Babinski's  views,  877 
breathing  in,  rapid,  875 

treatment,  885 
Breuer  andFreud's  psycho-analysis  in,8S  7 
contractures  in,  874 

treatment,  881 
cough  of,  875 
cutaneous  reflexes  in,  875 
deafness  in.  874 
diet  in,  88  2 
ear  symptoms  in,  874 
eye  symptoms,  874 

Freud  and  Breuer "s  psycho-analysis  in,887 
headache  of,  900 
hearing  in,  874 
hyperesthesia  in,  873 
hypnotism  in,  886 
in  insomnia,  treatment,  886 
incoordination  in,  874 
insanity  associated  vsith,  998 
interparoxysmal  symptoms,  876 
isolation  in,  882 
massage  in,  880 
nurse  in,  879 
paralysis  in,  874 

treatment,  880,  881 
phantom  tumor  in,  875 
polyuria  in,  875 

treatment,  886 
psycho-analysis  in,  887 
psychotherapy  in,  886 
rapid  breathing  in,  875 

treatment,  885 
rest  treatment,  879 
retention  of  urine  in,  875 

treatment,  885 
seizures  in,  876 
smell  in,  874 
symptoms,  873 

interparoxj'smal,  876 

motor,  874 

psychic,  87s 

sensory,  873 
taste  in,  874 
tenderness  in,  873 
tendon  reflexes  in,  874 
traumatic,  890 

treatment,  892 
treatment,  878 

rest,  879 
tremor  in,  874 
tremors  of,  942 
lu-ine  in,  875 
vision  in,  874 
vomiting  in,  875 
yawning  in.  875 
Hj'steric  bladder,  697 
Hysterical  headache,  900 

clavus,  900,  901 
Hystero-neurasthenia,  879,  890 


IcHTHOFORM  in  chronic  catarrhal  enteritis, 
431 

Ichthyol  enema  in  acute  catarrhal  en- 
teritis. 427 


Ichthyol  in  angioneurotic  edema,  965 

in  atrophic  rhinitis,  136 

in  congestion  of  liver,  513 

vaselin  in  scleroderma,  970 
Icterus,  523.     See  also  Jaundice. 
Idiocy.  1000 
Ileocolitis,  chronic,  in  infants  and  children, 

494 
Ileosigmoidostomy  in  mucous  colic,  410 
Ileus  in  diffuse  septic  peritonitis,  treatment, 

616 
Illness,  hygiene  of  mouth  during,  294 
Imbecilit}",  1000 
Immobilization    treatment    of    pulmonary 

tuberculosis,  254 
Inanition,  62 
arsenic  in,  66 
diet  in,  63 
drugs  in,  66 
etiology,  62 
massage  in,  66 
milk  in,  63 
rest  in,  65 
symptoms,  62 
treatment,  63 
Incontinence  of  urine,  698.     See  also  Urine, 
incontinence  of. 
rectal,     in    tabes    dorsalis,     treatment, 
791 
Incoordination  in  hj'Steria,  874 
Index,  body,  572 

Indigestion,  gastric,  acute,  in  children,  471 
chronic,  in  children,  472 
in  neurasthenia,  862 

intestinal.  410.     See  also  Intestinal  in- 
digestion. 
acute,   in   infants   and   children,   482. 
See  also  Intestinal  indigestion,  acute. 
Infantile  convulsions,  918.     See  also  Con- 
vulsions, infantile. 
scur\y.  70.     See  also  Barlow's  disease. 
Infarction  of  lung,  204 
symptoms,  205 
treatment.  205 
Infections,    degeneration    of    liver    from, 
516 
in  diabetes  mellitus,  34 
psychoses,  996 
Infectious  arthritis,  83 

surgical  treatment.  113 
catarrh  of  intestine.  424 
diarrhea,  chronic,  in  infants  and  children, 

494 
in  infants  and  children,  483 
bismuth  in,  493 
cardiac  stimulation  in,  493 
catharsis  and  irrigation  in,  491 
control  of  excessive  peristalsis  in, 

492 
fever  in,  treatment,  492 
nervous  symptoms,  treatment,  493 
pain  in,  treatment,  492 
regulation  of  feeding  in,  492 
serum  treatment,  494 
treatment,  491 

symptomatic,  491 
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Infectious  diarrhea  in  infants  and  children, 

vomiting  in,  treatment,  494 
diseases  as  cause  of  insanity,  994 

chorea  after,  923 

headache  from,  901 

of  lung  and  pleura,  surgery  of,  235 
differential  pressure  in,  253 
Inhalation,  drug,  in  chronic  bronchitis  in 

children,  271 
of  air  in  chronic  fibrinous  pleuritis,  234 
of  steam  in  acute  bronchitis  in  children, 
267 
laryngitis  in  children,  261 

in  bronchopneumonia  in  children,  277 
pneumonia,  158 
treatment  of  bronchiectasis,  179 

of  chronic  bronchitis,  178 
Insanity,  992 

alcoholic,  996,  997 
alteratives  in,  1018 
amusements  in,  1004,  1022 
arsenic  in,  1016 
associated  \vith  chorea,  998 

with  epilepsy,  998 

with  hysteria,  998 

with  neurasthenia,  998 

with  neuroses,  998 
asylum  treatment,  looi 
baths  in,  1028 

cold,  1029 

hot,  1029 

Russian,  1030 

shower-,  1030 

surprise,  1029 

swimming-pool,  1030 

Turkish,  1030 
blood  in,  1016 
bromids  in,  1012 
cannabis  indica  in,  ion 
chloral  in,  loi  2 
cliloralamid  in,  1012 
classification,  995 
cHnics  for  study  of,  1008 
cocain  in,  10 12 
cod-Uver  oil  in,  1016 
cold  bath  in,  1029 
colony  treatment,  1005 
confusional,  996 
conium  in,  1012 
cottage  treatment,  1005 
criminal,  treatment,  1009 
definition,  992 
diet  in,  1024 

dilatation  of  stomach  in,  treatment,  1017 
drug  treatment,  loio,  1015 
dwelling  treatment,  private,  1007 
electricity  in,  1031 
epileptic,  998 

bromids  in,  1013 
etiology,  993 

alcohol,  993,  996,  997 

cannabis  indica,  994,  997 

chloral,  994,  997 

chloroform,  997 

cocain,  994,  997 

emotional  disturbances,  994 


Insanity,  etiology,  ether,  997 

exhaustion,  994 

ganjah,  ion 

hashish,  994,  997 

heredity,  993 

infectious,  994 

narcotics,  994 

opium,  994,  997 

syphilis,  994,  997 

trauma,  994 
exercise  in,  1030 
extramural  treatment,  1005 
family  treatment,  1005 
feeding  in,  1024 

forcible,  1027 
forms,  995 

Freud's  psycho-analysis  in,  1033 
ganjah  as  cause,  ion 
gastric  lavage  in,  1017 
gastro-intestinal  tract  in,  1016 
Gheel  treatment,  1005 
hashish  in,  ion 
home  treatment,  1000 
hospitals  for  treatment,  general,  1006 

special,  1002 
hot  baths  in,  1029 

pack  in,  1030 
hydrotherapy  in,  1028 
hyoscin  in,  ion 
hyoscyamin  in,  ion 
hyoscyamus  in,  ion 
hypnotism  in,  1031,  1032 
hj'pophosphates  in,  1016 
iron  in,  1016 
isolation  in,  looi 
juvenile,  999 
laxatives  in,  1017 
manic-depressive,  996 
massage  in,  1030 
mechanical  restraint  in,  1023 
methylene-blue  in,  1013 
moral  treatment,  1032 
morphin  in,  loio 
neurasthenic,  862 
of  old  age,  998 
open-door  treatment,  1024 
opium  in,  loio 
outdoor  treatment,  1021 
paraldehyd  in,  1013 
pellagrous,  1000,  1016 
quinin  in,  1015 
recreation  in,  1004,  1023 
rest  treatment,  1021 
Russian  bath  in,  1030 
saline  infusions  in,  1017 
sanitarium  treatment,  private,  1007 
scopolamin  hydrobromate  in,  1013 
senile,  998 

shower-bath  in,  1030 
stimulation  in,  1014 
strychnin  in,  1015 
suggestion  treatment,  1031 
sulphonal  in,  1013 
surprise  baths  in,  1029 
swimming-pool  in,  1030 
S3T)hilitic,  997 
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Insanity,  syphilitic,  calomel  in,  1019 

corrosive  sublimate  in,  1019 

iodids  in,  1018,  1020 

mercury  in,  1018 

salvarsan  in,  1020 
thyroid  extract  in,  102 1 
tonic  drugs  in,  1015 
toxic,  996 
treatment,  1000 

amusement,  1004,  1022 

asylum,  looi 

baths,  1028 

colony,  1005 

cottage,  1005 

diet,  1024 

drug,  loio 

dwellings  for,  private,  1008 

electricity,  103 1 

exercise,  1030 

extramural,  1005 

family,  1005 

feeding,  1024 

Freud's  psycho-analysis,  1033 

Gheel,  1005 

home,  1000 

hospitals  for,  general,  1006 
special,  1002 

hot  pack,  1030 

hydrotherapy,  1028 

hypnotism,  1031,  1032 

isolation,  looi 

massage,  1030 

mechanical  restraint,  1023 

moral,  1032 

open-door,  1024 

outdoor,  102 1 

outside  asylums,  1005 

recreation,  1004,  1023 

rest,  102 1 

sanitarium  for,  private,  1007 

suggestion,  103 1 

work,  1003 
trional  in,  1013 
Turkish  bath  in,  1030 
veronal  in,  1013 
with  irresistible  impulse,  897 
work  in  treatment  of,  1003 
Insomnia,  943 
bromids  in,  944 
chloral  in,  944 
exercise  in,  944 
hyoscin  in,  944 

in  cerebral  hyperemia,  treatment,  737 
in  chronic    interstitial    nephritis,    treat- 
ment, 672 
in  hysteria,  treatment,  886 
in  meningitis,  treatment,  730 
in  neurasthenia,  862 

treatment,  872 
in  jaundice,  treatment,  525 
in  tumor  of  brain,  treatment,  756 
massage  in,  944 
morphin  in,  944 
opium  in,  944 
paraldehyd  in,  944 
placebo  in,  944 


Insomnia,  rest  treatment,  944 
salicylates  in,  944 
scopolamin  in,  944 
sulphonal in,  944 
treatment,  943 
trional  in,  944 
veronal  in,  944 
warm  bath  in,  944 
Intermittent  albuminuria,  624 
Interparoxysmal  symptoms  of  hysteria,  876 
Interstitial    nephritis,    chronic,    660.     See 
also  Nephritis,  chronic  inkrstitial. 
pneumonia,  chronic,  161 .     See  also  Pneu- 
monia, chronic  interstitial. 
Intestinal  anesthesia,  396 

antiseptics  in  acute  catarrhal  enteritis, 
427 
in  intestinal  indigestion,  420 
calculi,  443 
derangement  in  hemorrhagic  pancreatitis, 

treatment,  549 
chsinfectants  in  mucous  colic,  405 
dystrypsia,  410 
eUminants  in  gout,  100 
indigestion,  410 

acute,  in  infants  and  children,  482 
bismuth  in,  491 
brandy  in,  491 
calomel  in,  489 
castor  oil  in,  489 
catharsis  in,  489 
change  of  air  in,  491 
control  of  excessive  peristalsis, 

491 
feeding  in,  489 
irrigation  in,  489 
opium  in,  491 
tannalbin  in,  491 
tannigen  in,  491 
treatment,  489 
and  appendicitis,  differentiation,  422 
and  gall-stones,  differentiation,  421 
antiseptics  in,  420 
bismuth  in,  420 

Boas'  stool-sieve  examination  in,  414 
calisaya  in,  420 
care  of  mouth  in,  418 
chemical  processes  in  duodeniun  in,  412 
classification,  410 
diet  in,  418 
etiology,  41 1 

examination  of  feces  in,  414 
influence  of  bile  in,  411 

of  pancreatic  juice  in,  411 
intubation  of  duodenum  in,  412 
orexin  in,  420 

putrefaction  in  intestine  in,  412 
Sahli's  test  in,  414 
salol  in,  420 
surgical  aspect,  421 
treatment,  418 
neuralgia,  396.     See  also  Enter algia. 
obstruction,  462 

constipation  from,  461 
embolism    of    mesenteric    vessels    in, 
treatment,  466 
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Intestinal  obstruction,  inflammatory  adhe- 
sions in,  treatment,  463 
internal  hernia  in,  treatment,  464 
mechanical,  462 

treatment,  462 
Meckel's  diverticulimi  in,  treatment, 

463 
mesenteric  slits  in,  treatment,  464 
paraljlic,  462 

treatment,  462 
thrombosis   of   mesenteric   vessels   in, 

treatment,  466 
treatment,  462 

tumors  of  adjacent  organs  in,  treat- 
ment, 463 
paralysis,  394 

cascara  sagrada  in,  395 
electricity  in,  395 
etiology,  394 
massage  in,  395 
secondary',  394 
strychnin  in,  395 
treatment,  395 
paresthesia,  396 
sand,  442 

coloring-matter,  443 
composition,  442 
false,  443 
origin,  443 
treatment,  444 
Intestine,  angioneurotic  edema,  390 
nitroglycerin  in,  390 
str>xhnin  in,  390 
bacteria  in,  415-417 

Cushing's  method  of  rendering  sterile,  417 
diseases  of,  386 
headache  from,  902 
hepatic  disturbances  connected  with, 

diverticulum  of,  acquired,  435 
infectious  catarrh  of,  424 
intoxicational  catarrh  of,  424 
large,  position  of,  determining,  in  viscer- 
optosis, 579 
ptosis  of,  596 

treatment,  surgical,  607 
motor  neuroses,  387 
neuroses  of,  386 
motor,  387 
sensory,  396 
paralysis,  of,    394.     See   also    Intestinal 

paralysis. 
peristaltic     unrest    of,     387.     See    also 

Peristaltic  unrest  of  intestine. 
sensor}-  neuroses,  396 
small,  position  of,  determining,  in  vis- 
ceroptosis, 579 
ptosis  of,  596 
spasm  of,  391.     See  also  Enterospasni. 
stricture  of,  treatment,  464 
Intoxicational  catarrh  of  intestine,  424 
Intoxications,   degeneration  of  liver  from, 

5i6 
Intracranial  hemorrhage  in  newborn,  772 
diagnosis,  773 
surgical  treatment,  774 


Intradural  hemorrhage,  surgical  treatment. 

772 
Intravertebral  tumors,  810 

treatment,  811 
Intubation,  Kuhn's  duodenal,  in  intestinal 

indigestion,  412 
Intussusception,  treatment,  464 
lodids  in  cerebral  sj'philis,  751.  752 

in  chronic  interstitial  nephritis,  663,  671 
in  cough  in  severe  cases  of  acute  bron- 
chitis, 176 
in  facial  palsy,  763 
in  meralgia  paraesthetica,  963 
in  sjphilitic  insanity,  1018,  1020 
lodin  in  chronic  interstitial  nephritis,  663 
in  congestion  of  liver,  514 
in  hydrops  articulorum  intermittens,  976 
in  vomiting  of  acute  nephritis,  645 
Iodoform  in  ether  for  aphthous  stomatitis, 
.  308      . 
oil  emulsions,  in  tuberculosis  of  bladder, 
7ii_ 
Ipecac  in  bronchopneumonia  in  children, 
276 
in  cough  in  severe  cases  of  acute  bron- 
chitis, 176 
syrup  of,  in  acute  bronchitis  in  children, 

269 
wine  of,  in  acute  larjiigitis  in  children, 
262 
Ipecacuanha  in  hemoptysis,  193 

wine  of,  in  cough  in  severe  cases  of  acute 
bronchitis,  176 
Irisin  in  cholelithiasis,  531 

in  hepatic  disturbances  connected  with 
fever,  511 
Iron  in  albuminuria  of  chronic  parenchy- 
matous nephritis,  659 
in  anemia  of  acute  nephritis,  648 
in  anorexia,  374 
in  arthritis  deformans,  86 
in  chorea,  924 
in  insanity,  1016 
in  pyelitis,  678 
in  Raynaud's  disease,  956 
iodid  of,  in  chronic  bronchitis  in  children, 

271 
sulphate  enema  in  paralysis  of  sphincters, 
306 
Irregular  gout,  treatment,  102 
Irrigation  in  acute  intestinal  indigestion  in 
infants  and  children,  489 
in  infectious  diarrhea  in  infants  and  chil- 
dren, 491 
Irritability  in  neurasthenia,  862 

of  bladder,  697.     See  also  Bladder,  irri- 
tability of. 
Isolation  in  hysteria,  882 
in  insanity,  looi 
in  neurasthenia,  868 
Itching  of  skin  in  cancer  of  pancreas,  treat- 
ment, 557 


Jaborandi  in  uremia,  631 
Jacksonian  epilepsy,  912,  918 
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Jacksonian  epilepsy  in  tumors  of  brain,  754 

surgical  treatment,  779 
Jackson's  double  electric  battery,  213 
larjTigostomy  canula,  212 
safety-pin  closer,  221 
spoon  for  foreign  bodies,  221 
Jalap  in  dropsy  of  chronic  parenchymatous 
nephritis,  660 
powder  in  uremia,  629 
Jambul    fruit    in    mild    cases   of   diabetes 

meUitus,  26 
Jaundice,  523 

associated  with  cholangitis,  523 
treatment,  524 
with  toxic  or  infective  disease  of  liver, 
treatment,  524 
constipation  in,  treatment,  525 
diarrhea  in,  treatment,  525 
flatulence  in,  treatment,  525 
grave,  523 

treatment  of,  525 
headache  in,  treatment,  525 
hematogenous,  523 

in  cancer  of  pancreas,  treatment,  557 
in  gall-stones,  422 
in  new-born,  523 
insomnia  in,  treatment,  525 
Jaw,  lower,  abscess  of,  298 

lumpy,  169 
Jejunostomy  in  carcinoma  of  stomach,  355 
Joint,  dry,  81 

non-operative  treatment,  107, 
surgical  treatment,  107,  108 
Jonas'  method  of  hepatopexy,  607 
Juniper  as  diuretic  in  chronic  parenchyma- 
tous nephritis,  658 
in  pyelitis,  677 
Juvenile  insanity,  999 
vomiting,  370 


Katatonia,  999,  1000 

Keen's  operation  in  spasmodic  torticollis, 

932 
Kephir  in  chronic  parenchymatous  neph- 
ritis, 655 
Kidney,  adenoma  of,  686 
treatment,  surgical,  719 
amyloid  disease,  674.     See  also  Amyloid 

disease  of  kidney. 
and  liver,  relation  between,  503 
angioma  of,  686 
carcinoma  of,  686,  687 

treatment,  surgical,  719 
congestion  of,  active,  634 
treatment,  634 
passive,  635 

edema  in,  treatment,  636 
treatment,  635 
cyanotic,  chronic,  635 
cysts  of,  685 

dilatation    of,    684.     See    also    Hydro- 
nephrosis. 
extract  in  chronic  interstitial  nephritis,  673 
fibroma  of,  686 
fixation  of,  in  nephroptosis,  603 


Kidney,  hydatids  of,  685 
hyperemia  of,  passive,  635 
lardaceous  degeneration,  674 
large    white,    649.     See   also   Nephritis, 

chronic  parenchymatous. 
lipoma  of,  686 
papilloma  of,  686 
ptosis  of,  600 
treatment,  600 
surgical,  602 
sarcoma  of,  686 

treatment,  surgical,  719 
stone  in,  679.     See  also  Calculi,  renal. 
tuberculosis  of,  707 
diagnosis,  708 
nephrectomy  in,  708 
treatment,  surgical,  708 
tuberculin  in,  708,  709 
tumors  of,  686 

treatment,  surgical,  718 
Knee-chest  posture    in  treatment  of    vis- 
ceroptosis, 583 
Knee-jerks  in  neurasthenia,  861 
Korsakoff's  psychosis,  997 
Kuhn's  duodenal  intubation  in  intestinal 

indigestion,  412 
Kumiss  in  chronic  parenchymatous  neph- 
ritis, 655 
Kummell's  disease,  839 
Kussmaul's  peristaltic  unrest,  371 

Lactic  acid  in  tuberculosis  of  bladder,  711 
Lafayette  mixture  in  pyelitis,  678 
Lancing  gums  during  eruption  of  deciduous 

teeth,  290 
Landry's  paralysis,  813 
Lannier-Hackerman  area,  2>33 
Laparoptosis,  591 

Laparotomy  in  chronic  exudative  periton- 
itis, 619 
in  tuberculous  peritonitis,  621 
Lardaceous  degeneration  of  kidney,  674 
Large  white  kidney,  649.     See  also  Neph- 
ritis, chronic  parenchymatous. 
Laryngeal  chondritis,  144 
perichondritis,  144 
treatment,  145 
Laryngitis,  acute,  137 
aconite  in,  137 
adrenalin  in,  138 
cough  in,  treatment,  137 
counterirritation  in,  138 
dysphonia  in,  treatment,  139 
in  children,  139,  260 

acetyl-salicylic  acid  in,  263 

adrenalin  in,  263 

antimony  in,  262 

antipyrin  in,  263 

antispasmodics  in,  262 

arsenic  in,  263 

aspirin  in,  263 

calomel  fumigation  in,  262 

chloral  and  bromid  in,  263 

codein  in,  262 

cold  in,  263 

fever  in,  reduction,  263 
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LarjTigitis,  acute,  in  children,  heat  in,  263 
hydrotherapy  in,  263 
opium  in,  262 
phenacetin  in,  263 
removal  of  secretion  in,  262 
salipyrin  in,  263 
sodium  bromid  and  antipjTin  in,  262 

salicylate  in,  263 
steam  inhalation  in,  261 
stramonium  in,  263 
wane  of  ipecac  in,  262 
silver  salts  in,  138 
steam  in,  138 
suprarenal  extract  in,  138 
treatment  of,  137 
chronic,  140 
alumnol  in,  141 
benzoate  of  sodium  in,  140 
in  children,  264 
silver  nitrate  in,  141 
strychnin  in,  140 
treatment,  140 
zinc  chlorid  in,  141 
sulphate  in,  141 
edematous,  142 

suprarenal  extract  in,  142 
hj'poglottica,  139 
sicca,  terpin  hydrate  in,  142 

treatment,  141 
spasmodic,  143 
in  children,  143 
silver  nitrate  in,  143 
treatment,  143 
LarjTigo-tracheostomy  in  cicatricial  stenosis 

of  trachea  and  lar>Tix,  212 
Larynx,  adenoma  of,  146 
angioma  of,  146 
cystoma  of,  146 
edema    of,    142.     See    also    Edematous 

laryngitis. 
encephaloid  of,  146 
epithehoma  of,  146 
fibroma  of,  146 
Upoma  of,  146 
myxoma  of,  146 
papilloma  of,  146 

recurring,  in  children,  147 
sarcoma  of,  146 

spasm  of ,  1 43 .     See  also  Spasmodic  laryn- 
gitis. 
stenosis  of,  cicatricial,  laryngo-tracheos- 

tomy  in,  212 
tumors  of,  145 
benign,  145 

treatment,  146 
malignant,  145 
treatment,  148 
Lavage  in  acute  simple  gastritis,  336 
in  chronic  gastritis,  340 
in  pyloric  obstruction,  363 
of  stomach  in  carcinoma,  357 
in  cholelithiasis,  529 
in  insanity,  1017 
Law,  Bruns',  829 
Laxatives  in  insanity,  1017 
in  pleuritis  in  children,  283 


Lead  acetate  in   chronic  parenchymatous 
nephritis,  659 
in  hemoptysis,  195 
in  pyelitis,  678 
headache  due  to,  901 
in  etiology  of  gout,  90 
Lead-poisoning,  gingivitis  from,  295 
Lemon  cure  in  gout,  96 
Lemon-juice  in  scurvy,  69 
Lenhartz's  method  of  treating  hemorrhage 

in  ulcer  of  stomach,  351 
Leontiasis  ossea,  976 
Leptomeningitis,  acute,  728 
alcohol  in,  730 
bromids  in,  730 
diagnosis,  729 
diet  in,  730 

diphtheria  antitoxin  in,  732 
electricity  in,  731 
fever  in,  treatment,  730 
Flexner's  serum  in,  733 
headache  in,  treatment,  730 
hexamethylenamin  in,  731 
hot  bath  in,  732 
insomnia  in,  treatment,  730 
irrigation  of  nose  and  pharynx  in,  730 
lumbar  pimcture  in,  731 
massage  in,  731 
morphin  in,  730 
pilocarpin  in,  731 
sodium  salicylate  in,  730 
symptoms,  729 
treatment,  729 
surgical,  732 
tuberculous,  tuberculin  in,  731 
urotropin  in,  731 
vomiting  in,  treatment,  730 
chronic,  734 
spinal,  784 

Flexner's  serum  in,  785 
lumbar  puncture  in,  785 
treatment,  785 
Leukemic  degeneration  of  Hver,  517 
arsenic  in,  517 
atoxyl  in,  517 
Rontgen  rays  in,  517 
Leukocyte  count  in  obscure  abdominal  con- 
ditions, 423 
Leukoplakia,  295 
glossiris,  313 

chromic  acid  in,  313 
treatment,  313 
Levulose  in  diabetic  coma,  37 
Limbache  in  neurasthenia,  860 
Lime,  oxalate  of,  in  urine,  68 1 
Lime-juice  in  scurvy,  69 
Linseed  oil  enema  in  enterospasm,  393 
Lipoma  of  brain,  758 
of  kidney,  686 
of  larynx,  146 
of  lung,  169 

perirenal,  treatment,  surgical,  719 
Lithemia,  104 

effect  of,  on  liver,  503 
Lithium  carbonate  in  gout,  99 
salts  in  renal  calculi,  680 
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Little's  disease,  division  of  posterior  nerve- 
roots  in,  848,  850 
Liver,  abscess  of,  518.     See  also  Abscess  of 
liver. 
acute  yellow  atrophy,  517. 
adenoma  of,  surgical  treatment,  537 
amebic  abscess,  518 
amyloid  degeneration,  516 
and  kidney,  relation  between,  503 
and  nervous  disturbances,   relation  be- 
tween, 504 
anemia  of,  514 

diet  in,  515 
blood-supply,  496 

carcinoma  of,  surgical  treatment,  537 
cirrhosis  of,  519.     See  also  Cirrhosis  of 

liver. 
congestion  of,  513.     See  also  Congestion 

of  liver. 
cysts  of,  surgical  treatment,  538 
degeneration  of,  from  infections  and  in- 
toxications, 516 
diseases  of,  496 
diet  in,  507 
functional,  496 
treatment,  504 
disturbances  of,  connected  with  anemia, 

with  diseases  of  intestine,  512 
of  nervous  system,  513 
of  stomach,  512 
with  excess  of  uric  acid,  511 
with  fever,  511 
with  glycosuria,  512 
with  hyperchlorhydria,  512 
with  hypochlorhydria,  512 
with  over-alimentation,  511 
with  oxaluria,  512 
with  phosphaturia,  512 
effect  of  anemia  on,  503 

of  hyperalimentation  on,  502 
of  lithemia  on,  503 
of  starvation  on,  503 
fatty  degeneration,  516 
floating  lobe,  533 
form  and  position,  effect  of,  on  function 

of  liver,  497 
functional  diseases,  496 

effect  of  form  and  position  of  liver 

on,  497 
treatment,  504 
glycosiuia  as  manifestation  of  disease  of, 

502 
hobnail,  519 

hydatid  cysts,  surgical  treatment,  538 
insufficiency    relating    to    carbohydrate 
substances,  511 
to  fat  substances,  511 
to  nitrogenous  substances,  510 
leukemic  degeneration,  517 
arsenic  in,  517 
atoxyl in,  517 
Rontgen  rays  in,  517 
metabolism  of,  disturbances  in,  500 
movable,  533 
neuralgia  of,  497 


Liver,  neuralgia  of,  aconite  in,  498 
nitroglycerin  in,  498 
treatment,  surgical,  534 
nutmeg,  519 

pigmentary  degeneration,  517 
ptosis  of,  treatment,  599 

surgical,  606 
suppurating  hydatid  cysts,  surgical  treat- 
ment, 536 
surgery  of,  533 
suture  of,  533 
syphiHs  of,  532 
mercury  in,  522 
potassium  iodid  in,  522 
salvarsan  in,  522 
torpid,  507 

toxic  or  infective  disease  of,  jaundice  as- 
sociated with,  treatment,  524 
tuberculosis  of,  surgical  treatment,  536 
tumors  of,  treatment,  surgical,  537 
urea-forming  power,  502 
Lobar   pnevunonia   in  children,    278.     See 

also  Pneiimoma,  lobar,  in  children. 
Lobe,  floating,  of  liver,  533 

Riedel's,  533,  539 
Localized   empyema,    surgical    treatment, 

243 
Locomotor   ataxia,    787.     See   also    Tabes 

dor  sails. 
Lower  jaw,  abscess  of,  298 
Lud wig's  angina,  299 
etiology,  300 
pathology,  300 
symptoms,  300 
treatment,  300 
Lumbago,  980 

lumbar  puncture  in,  982 
Lumbar  nerves,  diseases,  825 

puncture  in  acute  leptomeningitis,  731 
in  infantile  convulsions,  920 
in  lumbago,  982 
in  Meniere's  disease,  912 
in  puerperal  convulsions,  921 
in  spinal  leptomeningitis,  785 
in  tumors  of  brain,  758 
Lumpy  jaw,  169 
Lung,  abscess  of,  164 
creasote  in,  166 

evacuated  bronchoscopically,  224 
guaiacol  in,  166 
Robinson's  respirator  in,  166 
thoracentesis  of,  239 
treatment,  166 

based  on  conception  of  morbid  proc- 
ess, 166 
on  predominant  symptoms,  166 
surgical,  237,  239 
turpentine  in,  166 
actinomycosis  of,  168 
iodid  of  potash  in,  169 
treatment,  168 
brown  induration,  206 
carcinoma  of,  167 

collapse  of,  209.     See  also  Atelectasis. 
congestion  of,  206.     See  also  Congestion 
of  lungs. 
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Lungs,  edema  of,  199.     See  also  Edema,  pul- 
monary. 
embolism  of.  204 

symptoms  and  course,  204 
treatment,  205 
enchondroma  of,  169 
libroma  of,  169 
gangrene  of,  165 
creasote  in,  166 
guaiacol  in,  166 
Robinson's  respirator  in,  166 
treatment,  166 

based  on  conception  of  morbid  proc- 
ess, 166 
on  predominant  symptoms,  166 
surgical,  240 
turpentine  in,  166 
immobilization  of,  in  pulmonary  tuber- 
culosis, 254 
infarction  of,  204 
symptoms,  205 
treatment,  205 
infectious  diseases,  surgerj-  of,  235 
differential  pressure  in,  253 
lipoma  of,  169 
osteoma  of,  169 
sarcoma  of.  167 
suppurative  diseases,  surgery  of,  235 

thoracentesis  in,  236,  237 
thrombosis  of,  204 

treatment,  205 
tuberculosis  of,  surgical  treatment,  254. 

See  also  Tuberculosis,  pulmonary. 
tumors  of,  167 
benign,  169 
cough  in,  168 
pain  in,  168 
pleural  effusion  in,  168 
treatment,  168 
Lycetol  in  gout,  100 

Lymphatics  in  carcinoma  of  stomach,  377 
Lj'sidin  in  gout,  100 
in  renal  calculi,  680 


Magnesia,  calcined,  in  ulcer  of  stomach, 

347 
citrate  of,  in  constipation,  458 

in  uremia,  629 
in  constipation,  456 
in  h>'perchlorhydria,  368 

in  visceroptosis,  594 
milk  of,  in  breast-fed  infants,  478 

in  constipation  in  children,  481 

in  constipation  of  bottle-fed  infants, 
480 
sulphate  in  oxalate  of  lime  in  urine,  682 
^Magnesium   carbonate  in   constipation   of 

\isceroptosis,  598 
oxid  in  constipation  of  visceroptosis,  598 
salicylate  in  acute  cholecystitis,  531 

in  cholecystitis,  528 

in  chronic  catarrhal  enteritis,  431 
sulphate  in  acute  cholecystitis,  531 

in  constipation  of  visceroptosis,  598 

in  nervous  diarrhea,  390 


Makrocolie,  436 
]\Iania,  995 

alcohol  in,  1014 

cannabis  indica  in,  ion 

hyoscyamus  in,  ion 

methylene-blue  in,  1013 

scopolamin  hydrobromate  in,  1014 
Manic-depressive  insanity,  996 
jNIarsupialization  in  cysts  of  pancreas,  564 
Massage  in  acroparesthesia,  961 

in  acute  anterior  poliomyelitis  in  infants, 
798 
muscular  rheumatism,  983 

in  arthritis  deformans,  85 

in  atrophic  rhinitis,  136 

in  chronic  muscular  rheumatism,  983 
villous  arthritis,  108 

in  congestion  of  liver,  514 

in  constipation,  451 

in  bottle-fed  infants,  480 

in  children,  481 

of  visceroptosis,  599 

in  dermatomyositis,  986 

in  enterospasm,  394 

in  facial  palsy,  764 

in  hereditar}^  spastic  paraplegia,  793 

in  hysteria,  880 

in  inanition,  66 

in  insanity,  1030 

in  insomnia,  944 

in  intestinal  paralysis,  395 

in  meningitis,  731 

in  meralgia  paresthetica,  963 

in  mucous  colic,  403 

in  myasthenia  gravis,  937 

in  neurasthenia,  867,  868 

in  neuritis,  822 

in  obesit}^,  60 

in  paralysis  agitans,  942 
of  apoplexy,  742 
of  sphincters,  395 

in  renal  calculi,  684 

in  scleroderma,  970 

in  tabes  dorsalis,  790 

in  ^Titer's  cramp,  935 

of  mucous  membrane  of  nose  in  hay-fever, 

125 
Massolin  in  atrophic  rhinitis,  136 
Masticator}'  spasm,  933 
]Maxillar\'  sinus,  abscess  breaking  into,  298 
Mechanical  restraint  of  insane,  1023 

support  in  visceroptosis,  584 
Meckel's  diverticulum  in  intestinal  obstruc- 
tion, treatment,  463 
Median  ner\'e,  paralysis,  825 
Megacolon,  435 
Megalocolie,  436 
Megalogastria,  365 
Melancholia,  995 

agitata,  995 

alcohol  in,  1014 

attonita,  996 

cannabis  indica  in,  ion 

cocain  in,  1012 

gastro-intestinal  tract  in,  1017 

opium  in,  loio 
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Melancholia,  stimulation  in,  1014 
Meniere's  disease,  910 
belladonna  in,  912 
bromids  in,  911 
electricity  in,  912 
lumbar  puncture  in,  912 
quinin  in,  912 
seton  in,  912 
treatment,  911 
opera tiv^e,  912 
Meningeal  hemorrhage,  723 
contre-coup  in,  723 
etiology  723 
symptoms,  724 
treatment,  725 
Meninges,  cerebral,  diseases  of,  723 

spinal,  diseases  of,  783 
Meningite  en  plaque,  734 
Meningitis,   acute,    728.     See   also   Lepto- 
meningitis, acute. 
cerebrospinal,  due  to  diplococcus  intra- 
cellularis    of    Weichselbaum,    surgical 
treatment,  852 
chronic,  734 
circumscribed  serous,  852 

surgical  treatment,  853 
due  to  pneumococcus,  surgical  treatment, 
852 
to   streptococcus,   surgical   treatment, 
852 
posterior  basal,  of  infants,  surgical  treat- 
ment, 778 
suppurative,  surgical  treatment,  777, 
treatment,  surgical,  777,  851 
tuberculous,     surgical     treatment,    777, 

852 
Meningocele,  845 
Meningomyelocele,  844 
Mental  diseases,  992 
Menthol  in  atrophic  rhinitis,  136 
in  hay-fever,  185 
in  meralgia  paraesthetica,  963 
in  ner\'Ous  vomiting,  370 
Menthol-camphor-iodin  solution  in  hyper- 
trophic rhinitis,  131 
]Meralgia  paraesthetica,  962 
electricity  in,  963 
iodids  in,  963 
massage  in,  963 
menthol  in,  963 
nerve  resection  in,  963 
nitroglycerin  in,  963 
symptoms,  962 
treatment,  963 
Mercurial  stomatitis,  311.     See  also  Stom- 
atitis, mercurial. 
Mercury,  bichlorid  of,  in  chronic  intersti- 
tial nephritis,  663 
in  tuberculosis  of  bladder,  712 
gingivitis  from,  295 
in  chronic  interstitial  nephritis,  672 
in  hepatic  disturbances  connected  with 

glycosuria,  512 
in  sjT^hihs  of  brain,  751,  752 

of  liver,  522 
in  syphihtic  insanity,  1018 


Mercury  in  tabes  dorsahs,  788 
Mesenteric  slits  in  intestinal  obstruction, 
treatment,  464 

vessels,  embolism  of,  treatment,  466 
thrombosis  of,  treatment,  466 
Metabolism,  disorder  of,  causing  gout,  treat- 
ment, 93 

fat,  in  diabetes  mellitus,  20 

hepatic,  500 

in  diabetes  meUitus,  19 
Methylene-biue  in  cholangitis,  528 

in  cholecystitis,  528 

in  insanity,  1013 
Meyer's  operation  for  carcinoma  of  esoph- 
agus, 333 
Micromelia,  978 
Migraine,  903 

ammonium  bromid  in,  907 

antifebrin  in,  907 

antipjTin  in,  907 

aspirin  in,  907 

baths  in,  906 

caffein  in,  907 

cannabis  indica  in,  907 

constipation  in,  treatment,  906 

diet  in,  905 

disturbances  of  digestion  in,  treatment, 
906 

etiology-,  905 

exercises  in,  906 

eyes  in,  care,  908 

novaspirin  in,  907 

phenacetin  in,  907 

rest  treatment,  905 

salicylates  in,  907 

salophen  in,  907 

seton  in,  908 

sodium  saUcylate  in,  907 

treatment,  905 
of  attack,  907 
Mikulicz's  operation  for  cardiospasm,  322, 

331 
Milk,  acidified,  in  diarrhea  of  infancy,  487 

cure  in  severe  cases  of  diabetes  mellitus, 

29 
diet  in  chronic  interstitial  nephritis,  664 
parenchjTnatous  nephritis,  653 
in  obesity,  57 
in  gout,  95 
in  inanition,  63 

of  magnesia  in  constipation  in  children, 
481 
of  l30ttle-fed  infants,  480 
of  breast-fed  infants,  478 
withdrawal  of,  in  diarrhea  in  infants,  486 
Milk-suppl}^  in  reference  to  etiology  and 

prophylaxis  of  diarrhea  in  infants,  486 
Mills'  treatment  of  aphasia,  743 
]\Iind,  diseases  of,  992 
Mineral  springs  in  functional  diseases  of 
liver,  50s 
waters  in  constipation,  457 
in  gout,  90 
in  mucous  colic,  404 
Mistletoe,  aqueous  extract,  in  hemoptysis, 
402 
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Mono-chloroacetic    acid    in    hypertrophic 

rhinitis,  131,  132 
Monomania,  999 
Monophobia,  897 

Moral  treatment  of  insanity,  1032 
Morbus  coxa:  senilis,  83 
]\Iorphea.  966.     See  also  Scleroderma. 
Morphin  and  atropin  in  asthma,  183 
in  acute  attack  of  gout,  loi 
bronchitis  in  children,  268 
catarrhal  enteritis,  427 
cystitis,  691 
esophagi tis,  317 
fibrinous  pleuritis,  228 
leptomeningitis,  730 
muscular  rheumatism,  983 
in  angioneurotic  edema,  966 
in  anorexia  nervosa  in  hysteria,  883 
in  chronic  catarrhal  enteritis,  431 
in  dermatomyositis,  986 
in  diffuse  septic  peritonitis,  616 
in  epileptic  attack,  917 
in  er>lhromelalgia,  959 
in  facial  spasm,  929 
in  hemoptysis,  193 
in  hemorrhagic  pancreatitis,  548 
in  hypermotihty  in  visceroptosis,  594 
in  insanity.  loio 
in  insomnia,  944 
in  neuralgia,  823 
in  neuritis,  821 
in  pain  of  mucous  colic,  402 

of  tabes  dorsalis,  791 
in  pleuritis  in  children,  282 
in  puerperal  convulsions,  921 
in  Raynaud's  chsease,  956 
in  renal  colic,  683 
in  spasmodic  torticollis,  931 
in  spastic  constipation,  461 
in  tic  douloureux,  762 
in  uremic  convulsions,  632 
in  vesical  hemorrhage,  696 
sulphate  in  pancreatic  hemorrhage,  546 
in  vomiting  of  tabes,  370 
Motihty  of  stomach,  disorders,  370 
Motor  insufhciency  of  stomach,  second  de- 
gree, 359 
neurone,  lower,  diseases,  795 
upper  and  lower,  diseases,  799 
diseases,  792 
neuroses  of  intestine,  387 
sj'stem,  diseases,  792 
Mouth,  bacterial  infection  from,  286 
care  of,  286 

during  adult  Hfe,  292 

eruption  of  deciduous  teeth,  289 

of  permanent  teeth,  291 
illness,  294 
from  adult  life  to  old  age,  293 
from  birth  to  time  of  first  dentition,  288 
in  gangrenous  pancreatitis,  551 
in  intestinal  indigestion,  418 
cleanliness  of,  287 
deep  structures  of,  disorders,  296 
diseases  of,  302 
dry,  315 


Mouth,  hygiene  of,  286 
infections,  302 
diagnosis,  302 
etiology,  302 
prognosis,  303 
symptoms,  302 
treatment,  303 
sore,  putrid,  309 
Mouth-breathing     in     children,    guarding 

against,  290 
Movable  Uver,  533 
Mucous  colic,  397 

abdominal  tenderness  in,  399 
and  appendicitis,  differentiation,   408 
appendicostomy  in,  406,  410 
artificial  anus  for  cure  of,  405,  409 
belladonna  in,  402 
calomel  in,  405 
colonic  irrigation  in,  404 
colotomy  in,  405,  409 
diagnosis,  401 
diet  in,  402 
disinfectants  in,  405 
duration  of  attack,  400 
electric  enemas  in,  406 
etiology,  397,  398 
ileosigmoidostomy  in,  410 
in  infants  and  children,  495 
.     macroscopic     appearances     of     mem- 
branes, 401 
massage  in,  403 
microscopic  appearances  of  membranes, 

401 
mineral  waters  in,  404 
nervous  system  in,  400 
number  of  paroxj'sms,  400 
ohve  oil  enemas  in,  404 
opening    appendix   for    cure    of,  406, 

410 
pain  in,  treatment,  402 
prognosis,  402 
salt  solution  in,  404 
siu-gical  aspect,  408 
synonyms,  398 
treatment,  402 

surgical,  408,  409 
von  Noorden's  diet  in,  407 
Mucus  in  feces  in  acute  catarrhal  enteritis, 

426 
Muguet,  308 
Multiple  sclerosis,  814 
Mumps,  315 

Murphy's  treatment  of  diffuse  septic  peri- 
tonitis, 612,  613,  614 
Muscles,  diseases,  980 
of  neck,  tonic  spasm,  933 
of  rotation,  bilateral  spasm,  932 
Muscular  atrophy,  987 
hereditary  form,  987 
infantile  form,  987 
juvenile  t>'pe,  987 
progressive  spinal,  795 
neurotic  type,  796 
perineal  type,  796 
pseudohypertrophic  form,  987 
dystrophies,  progressive,  987 


INDEX 


1073 


Muscular   dystrophies,  progressive,  treat- 
ment, 988 
hypertrophy,  986 

electricity  in,  987 
rheumatism,  acute,  980 
aconite  in,  983 
arnica  in,  983 
atropin  in,  982 
baths  in,  982 
bhstering  in,  983 
chloroform  in,  983 
clothing  in,  982 
diet  in,  982 
electricity  in,  983 
massage  in,  983 
morphin  in,  983 
nitroglycerin  in,  982 
pain  in,  treatment,  983 
rhus  toxicodendron  in,  983 
salicylates  in,  983 
treatment,  981 
chronic,  980 
baths  in,  983 
electricity  in,  983 
massage  in,  983 
treatment,  983 
mechanical,  983 
Musculospiral  nerve,  paralysis,  825 
Mustard  compress  in  bronchopneumonia  in 

children,  277 
Mutilated  speech,  155,  157 
Myalgia,  980,  981 
Myasthenia  gravis,  935 
electricity  in,  937 
massage  in,  937 
ovarian  extract  in,  937 
pituitary  extract  in,  937 
pseudoparalytica,  801 
removal  of  thymus  gland  in,  937 
strychnin  in,  937 
thyroid  extract  in,  937 
treatment,  936 
Mycotic  stomatitis,  308 
Myelitis,  806 
acute,  806 
chronic,  808 
disseminated,  807 
electricity  in,  808 
incomplete,  807 
salicylates  in,  808 
serum  treatment,  808 
spasm  of  muscles  in,  treatment,  808 
treatment,  808 
Myelocele,  844 
Myelocystocele,  845 
Myelomeningocele,  844 
Myocarditis  in  gout,  treatment,  102 
Myoclonus,  933 
multiplex,  990 
Myoma  of  bladder,  696 

treatment,  surgical,  720 
Myositis  ossificans  progressiva,  991 

treatment,  991 
Myospasms,  localized,  927 
Myotonia,  988 
treatment,  990 
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Myxoma  of  bladder,  697 
of  larynx,  146 
perirenal,  treatment,  surgical. 
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Narcolepsy,  945 
Narcotics  as  cause  of  insanity,  994 
Nasal  feeding  in  anorexia  nervosa  in  hys- 
teria, 884 

hemorrhage,  117.     See  also  Epistaxis. 

sinuses,  diseases,  headache  from,  902 
Nausea  in  chronic  pancreatitis,  treatment, 

554 
in  tumor  of  brain,  treatment,  756 
in  uremia,  treatment,  633 
in  visceroptosis,  treatment,  595 
Neck,  muscles  of,  tonic  spasm,  933 
Nephrectomy  in  acute  pyelonephritis,  705 
in  perirenal  abscess,  707 
in  pyonephrosis,  706 
in  renal  tuberculosis,  708 
Nephritis,  acute,  637 
aconite  in,  646 
albuminuria  in,  control,  646 
anemia  in,  treatment,  648 
bowels  in,  care  of,  640 
bromids  in,  646 
caffein  in,  644 
cannabis  indica  in,  646 
cerebral  symptoms,  control,  646 
chloral  hydrate  in,  646 
diet  in,  640,  641 
digitalis  in,  643 
diuretics  in,  642 
edema  in,  aspiration  in,  645 

control,  644 
gastro-intestinal  symptoms  in,  treat- 
ment, 645 
hematuria  in,  control,  646 
hyoscin  in,  646 
hyperemia  in,  aconite  in,  639 

cupping  in,  639 

salt  solution  in,  639 

sweating  in,  639 

treatment,  638 
nervous  symptoms  in,  control,  646 
opium  in,  646 
paraldehyd  in,  646 
squills  in,  643 
strophanthus  in,  643 
sulphonal in,  646 
theobromin  in,  644 
theocin  in,  644 
treatment,  during  convalescence,  647, 

648 
trional  in,  646 
veronal  in,  646 
vomiting  in,  treatment,  645 
water  in,  641 
chronic  interstitial,  660 

alcohol  in,  667 

amyl  nitrite  in,  671 

arterial  tension  in,  treatment,  669 

baths  in,  672 

bichlorid  of  mercury  in,  663 

blood-pressure  in,  669 
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Nephritis,  chronic  interstitial,  cardiac  hy- 
pertrophy in,  treatment,  669 

cardiovascular  system  in,  treatment, 
669 

chloral  in,  671 

chlorid  of  gold  in,  663 

diet  in,  664-667 

digitahs  in,  670 

diuretics  in,  668 

drugs  in,  668 

elimination  by  bowels  in,  672 

headache  in,  treatment,  672 

hemiplegia  in,  treatment,  673 

in  pregnancy,  663 

insomnia  in,  treatment,  672 

iodid  of  potash  in,  663 

iodids  in,  663,  671 

iodin  in,  663 

kidney  extract  in,  673 

mercur}^  in,  672 

milk  diet  in,  664 

nervous    symptoms    in,    treatment, 
672 

nitrites  in,  671 

nitroglycerin  in,  671 

open-air  treatment,  672 

prophylaxis,  662 

skin  in,  672 

sodium  chlorid  in,  663 
nitrite  in,  671 

strophanthus  in,  670 

s>Tnptoms,  661 

treatment,  662 

water  in,  668 
parenchymatous,  649 

albuminuria  in,  649 
treatment,  658,  659 

alcohol  in,  656 

anemic  type,  symptoms,  651 

caffein  in,  657 

calomel  in,  652 

cardiac  tj^DC,  s\Tnptoms,  651 

cardiovascular  changes  in,  650 

circulatory  disturbances  in,  650 

continuous  tj-pe,  symptoms,  650 

diagnostic  sj-mptoms,  649 

diet  in,  653-655 

digitahs  in,  657 

diuresis  in,  656,  657 

dropsy  in,  650 
treatment,  659 

d3'spneic  tj^^e,  s5Tnptoms,  651 

eucah-ptus  in,  652 

fuchsin  in,  652 

gallic  acid  in,  652 

gastro-intestina!  symptoms  in,  650 

increasing  waterj'  flow  in,  656 

intermittent  type,  s>Tnptoms,  651 

iodid  of  potash  in,  652 

juniper  in,  658 

kephir  in,  655 

kumiss  in,  655 

mild  cases,  sjonptoms,  650 
treatment,  652 

rosanilin  in,  652 

scoparius  in,  658 


Nephritis,  chronic  parenchymatous,  squills 
in,  657 
strophanthus  in,  657 
tannic  acid  in,  652 
theobromin  in,  657 
theocin  in,  657 
treatment,  651 

of  pathologic  condition,  652 
triticum  repens  in,  658 
urea  in,  649 
uremia  in,  650 
urine  in,  649 
in  diabetes  mellitus,  34 
-    in  gout,  treatment,  102 
Nephrolithiasis,  679.  See  also  Calculi,  renal. 
Nephropexy,  602 

flat-iron  operation,  603 
Harris'  method,  603 
technic,  603 
Nephroptosis,  600 

surgical  treatment,  602 
Nephrotomy  in  pyonephrosis,  706 

with  drainage  in  acute  pyelonephritis.  705 
Nerve  anastomosis  in  paralysis  of  apoplexy, 

circumflex,  paralysis  of,  825 

resection  in,  meralgia  paraesthetica,  963 
median,  paralysis  of,  825 
musculospiral,  paralysis  of,  825 
pains,   peripheral,   di\-ision   of  posterior 

ner\'e-roots  for,  848 
stretching  in  er>'thromelalgia,  959 
trigeminal,  diseases,  759 

paralysis  of,  763 
ulnar,  paralysis  of,  825 
Nerve-roots,    posterior,    division    of,    for 
peripheral  nen,-e  pains,  848 
for  spastic  paralj'sis,  848 
Nerves,  cranial,  diseases,  759 
lumbar,  diseases  of,  825 
of  arm,  paralysis,  825 
peripheral,    avulsion    of,    in    trigeminal 

neuralgia,  782 
sacral,  diseases  of,  825 
spinal,  diseases,  816.     See    also  Spinal 
nerves,  diseases. 
dorsal,  diseases  of,  825 
neuralgia  of,  825 
Nervous  anorexia,  treatment,  373 
causes  of  hepatic  derangement,  513 
complications  in  rickets,  treatment,  77 
diarrhea,  389.      See   also  Diarrhea,  ner- 
vous. 
in  infants  and  children,  482 

bromid  of  soda  in,  488 
JFrench  brandy  in,  488 
paregoric  in,  488 
treatment,  48S 
diseases,  functional,  treatment,  857 
disturbances  and  hver,  relation  between, 

504 
dyspepsia,  374 

constipation  in,  treatment,  375 

treatment,  374 
eructations,  371 

treatment,  372 
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Nervous  pseudotympany,  388 

symptoms  in  acute  nephritis,  control,  646 

in  chronic  interstitial  nephritis,  treat- 
ment, 672 

in  gout,  treatment,  103 

in  infectious  diarrhea  in  infants  and 
children,  treatment,  493 

in  uremia,  treatment,  632 
system,  723 

afferent,  diseases,  787 

central,  lesions  of,  surgical  aspects,  767 

diseases,  723 

efferent,  diseases,  792 

in  mucous  cohc,  400 
vomiting,  370 

diet  in,  370 

etiology,  370 

prognosis,  370 

treatment,  370 
Neuralgia,  822 

alcohol  injection  in,  823 

cocain  in,  823 

electricity  in,  823 

etiology,  822 

intestinal,  396.     See  also  Enteralgia. 

morphin  in,  823 

nervi  splanchnici,  396 

of  brachial  plexus,  824 

of  dorsal  spinal  nerv^es,  825 

of  hver,  497 

aconite  in,  498 

nitroglycerin  in,  498 

treatment,  surgical,  534 
paraesthetica,  962 
plexus  mesenterici,  396 
pyramidon  in,  823 
quinin  in,  823 
treatment,  822 

surgical,  823 
trigeminal,    780.     See    also    Trigeminal 

neuralgia. 
Neurasthenia,  858 

and  visceroptosis,  relation,  568 
backache  in,  859 
baths  in,  867 

catarrh  of  stomach  in,  treatment,  872 
constipation  in,  treatment,  872 
diet  in,  865,  869 

disturbances  of  circulatory  apparatus  in, 
863 

of  digestion  in,  862 

of  secretions  in,  863 

of  sexual  apparatus  in,  863 
dizziness  in,  859 
ear  symptoms,  860 
electricity  in,  869 
exercise  in,  865,  871 
eye  symptoms,  860 
fatigue  in,  859 
fear  in,  862 
headache  in,  859,  900 
hearing  in,  860 
hystero-,  879 
indigestion  in,  862 
insanity  associated  with,  998 
insomnia  in,  862 


Neurasthenia,  insomnia  in,  treatment,  872 

isolation  in,  868 

irritability  in,  862 

knee-jerks  in,  861 

limbache  in,  860  . 

massage  in,  867,  868 

nurse  in,  870 

palpitation  of  heart  in,  863 

pathology,  863 

psychotherapy  in,  873 

rest  treatment,  full,  867 
partial,  865 

sexual  disturbances  in,  863 

simplex,  863 

smell  in,  861 

spinal  irritation  in,  860 

symptoms,  858 
motor,  861 
psychic,  861 
sensory,  859 
somatic,  862 

taste  in,  861 

tendon  reactions  in,  861 

terminalis,  863 

tinnitus  in,  860 

traumatic,  890 
treatment,  892 

treatment,  863 
rest,  full,  867 
partial,  865 

tremors  of,  861,  942 

vision  in,  860 
Neurasthenic  headache,  900 

insanities,  862 
Neurasthenoid  states,  896 
Neuritis,  818 

aspirin  in,  821 

brachial ,  division  of  posterior  nerve-roots 
in,  848 

course,  820 

degenerative,  818 

division  of  posterior  nerve-roots  in,  848 

electricity  in,  821,  822 

etiology,  819 

interstitial,  818 

massage  in,  822 

morphin  in,  821 

of  brachial  plexus,  824 

optic,  in  tumor  of  brain,  treatment,  756 

parenchymatous,  818 

treatment,  820 
Neuroma,  painful,  of  amputation  stumps, 

^division  of  posterior  nerve-roots  in,  848 
Neurone  diseases,  combined,  802 

motor,  lower,  diseases  of,  795 
Neurones,  motor,  upper  and  lower,  diseases, 

799 
Neuropathic  constitution,  953 

tremor,  943 
Neuroses,  insanity  associated  with,  998 
motor,  of  intestine,  387 
occupation,  934 
of  bladder,  697 
of  intestine,  386 
paresthetic,  960 
professional,  819 
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Neurosis,  sensory,  ot  intestine,  396 

traumatic,  890 

paresthetic,  960 

professional,  819 
Neutral  urates,  91 
Newborn,  atelectasis  of,  209 
treatment,  210 

convulsions  in,  918 

intracranial  hemorrhage  in,  772 
diagnosis,  773 
siu-gical  treatment,  774 

jaundice  in,  523 
Night  terrors,  946 
Nightmare,  945 

Niter,   sweet   spirits   of,   in   bronchopneu- 
monia, 161 
Nitric  acid  in  cancrum  oris,  299 

in  chronic  cystitis,  693 
Nitrites  in  arterial  tension  in  uremia,  632 

in  chronic  interstitial  nephritis,  671 

in  hemoptysis,  192 

in  uremia,  627 

in  uremic  convulsions,  632 
Nitrogenous  substances  giving  rise  to  he- 
patic insufficiency,  510 
Nitroglycerin  in  acute  muscular  rheuma- 
tism, 982 

in  angioneurotic  edema,  965 
of  intestine,  390 

in  apoplexy,  740 

in  bronchopneumonia  in  children,  277 

in  chronic  interstitial  nephritis,  671 

in  hemoptysis,  192 

in  hemorrhagic  pancreatitis,  548 

in  meralgia  paraesthetica,  963 

in  neuralgia  of  liver,  498 

in  pancreatic  hemorrhage,  546 

in  puerperal  convulsions,  921 

in  pulmonary  edema,  202 

in  uremic  convulsions,  632 

hemiplegia     of     chronic     interstitial 
nephritis,  673 
Nitromuriatic  acid  in  chronic  cystitis,  693 

in  pyelitis,  676 
Nodes,  Haygarth's,  82 

Heberden's,  82 

surgical  treatment,  in 
Noma,  299 
Nose,  bleeding  angioma  of,  treatment,  120 

diseases  of,  114 
Novaspirin  in  migraine,  907 
Nuclease,  90,  91 
Nuclein  bases,  90 

in  abscess  of  liver,  518 
Nucleotin  phosphoric  acid,  91 
Nurse  in  hysteria,  879 

in  neurasthenia,  870 
Nursing  in  arthritis  deformans,  84 
Nutmeg  liver,  519 

Nutrient  enema  in  hemorrhagic  pancrea- 
titis, 549 
Nutrition,  improvement  of,  in  visceroptosis, 

592 
Nux  vomica  in  anorexia,  374 
in  asthma,  184 
in  congestion  of  liver,  514 


Nux  vomica  in  h>'pochondriasis,  1015 
Nystagmus  in  vertigo,  910 


Oak  bark  enema  in  paralysis  of  sphincters, 

395 
Oatmeal  cure  in  severe  cases  of  diabetes 

meUitus,  28 
Obesity,  50 

anemic  form,  61 

cardiac  insufficiency  in,  60 
Oertel's  diet,  61 

cathartic  waters  in,  59 

causes,  51 

complications,  60 

course,  52 

diet  in,  53 

drugs  in,  59 

Ebstein  diet  in,  56 

exercise  in,  58 

Harvey-Banting  diet  in,  56 

hydrotherapy  in,  59 

massage  in,  60 

milk  diet  in,  57 

potato  diet  in,  57 

prophylaxis,  52 

removal  of  local  deposits  of  fat,  60 

restriction  of  fluids  in,  58 

Rosenfeld's  diet  in,  57 

thyroid  substance  in,  59 

treatment,  52 
Obstetric  hand,  937 

paralysis,  824 
Occupation  neuroses,  934 
Ochsner's  treatment  of  diffuse  septic  peri- 
tonitis, 613 
Ocular  vertigo,  911 
Oertel's    diet    in    cardiac    insufficiency    in 

obesity,  61 
Olive  oil  enema  in  enterospasm,  393 
in  mucous  colic,  404 
in  choleHthiasis,  530 
Omentopexy,  543 
Omento-splenopexy,  544 
Open-door  treatment  of  insanity,  1024 
Operations,  surgical,  in  diabetics,  35 
Opium  as  cause  of  insanity,  994,  997 

in  acute  bronchitis  in  children,  268 
cystitis,  691 
intestinal   indigestion   in   infants   and 

children,  opium  in,  491 
laryngitis  in  children,  262 
nephritis,  646 

in  amyloid  disease  of  kidney,  675 

in  bronchopneumonia,  160,  161 

in  chronic  bronchitis  in  children,  272 

in  dehrium,  ion 
tremens,  ion 

in  diabetes  insipidus,  49 

in  epilepsy,  916 

in  erythromelalgia,  959 

in  insanity,  loio 

in  insomnia,  944 

in  irritability  of  bladder,  698 

in  melancholia,  loio 

in  nervous  diarrhea,  390 
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Opium  in  perinephritic  abscess,  688 

in  Raynaud's  disease,  956 

in  renal  colic,  683 

in  severe  cases  of  diabetes  mellitus,  29 

in  uremic  convulsions,  632 
Opotherapy  in  cirrhosis  of  Hver,  520 
Oppenheim's  sign  in  tumors  of  brain,  755 
Opsonic  treatment  in  abscess  of  hver,  518 
Optic  neuritis  in  tumor  of  brain,  treatment, 

756 
Oral  sepsis,  302 

treatment,  303 
Orange-juice  in  Barlow's  chsease,  71 
Orexin  in  anorexia,  374 

in  intestinal  indigestion,  420 
Organic  headaches,  899 
Organotherapy  in  cirrhosis  of  liver,  520 
Origanum,  oil  of,  in  pyehtis,  677 
Orthoform  in  pain  of  malignant  laryngeal 

tumors,  148 
Osmic  acid,  injection,  in  facial  spasm,  929 

in  tic  douloureux,  763 
Osteitis  deformans,  977 
Osteoarthritis,  82 

non-operative  treatment,  no 

operative  treatment,  112 
Osteoarthropathy,    hypertrophic    pulmon- 
ary, 972 
treatment,  973 
Osteoma  of  lung,  169 
Osteomalacia,  77 

adrenalin  in,  79 

calcium  salts  in,  79 

nature,  77 

pain  in,  80 

phosphorus  in,  78 

removal  of  ovaries  in,  79 

treatment,  78 
Osteomyelitis,  acute,  of  spine,  854 
Osteoporosis,  pseudorachitic,  74 
Otitis  media  as  cause  of  symptoms  of  cere- 
bral abscess,  748 
facial  palsy  from,  bUstering  in,  763 

treatment,  764 
in  lobar  pneumonia  in  children,  280 
Ovarian  extract  in  myasthenia  gravis,  937 
Ovaries,  diseases  of,  headache  from,  902 

removal  of,  in  osteomalacia,  79 
Over-alimentation,    disturbances    of    hver 

connected  with,  511 
Oxalate  of  lime  calculi,  renal,  681 
Oxaluria,  chsturbances  of  liver  connected 

with,  512 
Ox-gall  in  cholehthiasis,  531 

in  congestion  of  hver,  513 
Oxidase,  91 
Oxygen  in  pulmonary  emphysema,  187 

in  uremia,  626 

inhalations     in     bronchopneumonia     in 
children,  277 
in  puerperal  convulsions,  921 


Pachymeningitis,  external,  726 

hemorrhagic,    external,    surgical    treat- 
ment, 774 


Pachymeningitis,  hypertrophic,  cervical,  783 
internal  hemorrhagic,  726 

headache  in,  treatment,  728 
symptoms,  727 
treatment,  727 
surgical,  728 
Pack,  hot,  in  insanitj',  1030 

in  uremia,  630 
Pads  in  visceroptosis,  590 
Paget's  disease,  978 
Pain  in  acute  catarrhal  enteritis,  426 
cystitis,  treatment,  691 
fibrinous  pleuritis,  227 
simple  gastritis,  337 
in  arthritis     deformans,    acetyl-salicylic 
acid  in,  86 
aspirin  in,  86 
Bier's  treatment,  84 
bromids  in,  86 
guaiacol  in,  86 
sahcylic  preparations  in,  86 
in  carcinoma  of  kidney,  treatment,  686 

of  stomach,  treatment,  356 
in  catarrhal  stomatitis,  treatment,  306 
in  cholehthiasis,  530 
in  chorea,  922 
in  chronic  catarrhal  enteritis,  treatment, 

431 
pancreatitis,  treatment,  554 

in  cysts  of  pancreas,  treatment,  555 

in  enterospasm,  392 
treatment,  393 

in  epigastrium  in  visceroptosis,  594 

in  erythromelalgia,  957 

in  hemorrhagic   pancreatitis,   treatment, 
548 

in  infectious  diarrhea  in  infants  and  chil- 
dren, treatment,  492 

in  lobar  pneumonia  in  children,  2S0 

in  mucous  colic,  treatment,  402 

in  osteomalacia,  80 

in  pancreatic  calcuh,  treatment,  556 

in  perinephritic  abscess,  treatment,  688 

in  pleuritis  in  children,  282 

in  pyehtis,  treatment,  678 

in  suppurative    pancreatitis,    treatment, 

552 

in  tabes  dorsalis,  treatment,  791 

in  tumors  of  lung,  168 

in  ulcer  of  stomach,  348,  349 

nerve,   peripheral,   division  of  posterior 
nerve-roots  for,  848 

root,  in,  spinal  tmnors,  829 
Palate,  cleft,  in  infant,  correction,  288 
Palpitation  of  heart  in  neurasthenia,  863 
Pancreas,   abscess  of,   surgical   treatment, 

561 
adenoma  of,  557 
calculi  in,  556 

pain  in,  treatment,  556 

surgical  treatment,  565 

treatment,  556 
carcinoma  of,  556.     See  also  Carcinoma 

of  pancreas. 
cysts  of,  554.     See  also  Cysts  of  pancreas. 
diseases  of,  545 
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Pancreas,  diseases  of,  diabetes  associated 
with,  S3 
surgical  treatment,  558 

hemorrhage   of,   545.     See   also   Hemor- 
rhage, pancreatic. 

operation  on,  558 
drainage  in.  559 

escape  of  pancreatic  juice  in,  558 
hemorrhage  in,  558 

sarcoma  of,  557 

tumors  of,  556 

surgical  treatment,  566 
Pancreatic  extract  in  diabetes  mellitus  as- 
sociated with  pancreatic  disease,  34 

juice,  escape,  in  operations  on  pancreas, 

influence  of,  in  intestinal  indigestion, 
411 
Pancreatin  in  chronic  gastritis,  341 
Pancreatitis,  acute,  547 

treatment,  surgical,  559,  560 
chrom"c,  552 

drainage  of  gall-bladder  in,  563 
nausea  in,  treatment,  554 
pain  in,  treatment,  554 
treatment,  553 
surgical,  562 

direct  method,  562 
indications  for,  562 
indirect  method,  562 
vomiting  in,  treatment,  554 
gangrenous,   550.     See   also   Gangrenous 

pancreatitis. 
hemorr?iagic,  547.     See  also  Hemorrhagic 

pancreatitis. 
subacute,  surgical  treatment,  561 
suppurative,  551 

antistreptococcus  serum  in,  552 
delirium  in,  treatment,  552 
duodenal  catarrh  in,  552 
pain  in,  treatment,  552 
surgical  treatment,  561 
sweating  in,  treatment,  552 
treatment,  551 
Pankreon  in  diabetes  mellitus  associated 

with  pancreatic  disease,  34 
Papilloma  of  bladder,  696 
treatment,  surgical,  720 
of  kidney,  686 
of  larynx,  146 

recurring,  in  children,  147 
Paracentesis  in  hj'dronephrosis,  685 

thoracis,  230.     See  also  Thoracentesis. 
Paraffin  in  atrophic  rhinitis,  136 

injection    in    progressive    facial     hemi- 
atrophy, 972 
Paraldehyd  in  acute  nephritis,  646 
in  insanity,  1013 
in  insomnia,  944 
Paralysis,  acute  ascending,  813 
agitans,  940 
bromid  in,  942 
electricity  in,  942 
exercise  in,  941 
hyoscin  in,  942 
massage  in,  942 


Paralysis  agitans,  parathyroid  substance  in, 
942 

pathology,  941 

scopolamin  in,  942 

treatment,  941 
bulbar,  acute,  801 

asthenic,  801,  935 

progressive,  800 
facial,  763.     See  also  Facial  paralysis. 
hammer,  934 
in  apoplexy,  electricity  for,  742 

massage  for,  742 

nerve  anastomosis  for,  742 

treatment,  741 
in  hysteria,  874 

treatment,  800,  881 
in  uremia,  633 

intestinal,  394.     See  also  Intestinal  par- 
alysis. 
Landry's,  813 
obstetric,  824 
of  brachial  plexus,  824 
partial,  824 
treatment,  824 
of  circumflex  ner\^e,  825 
of  median  nerve,  825 
of  musculospiral  nerve,  825 
of  nerves  of  arm,  825 
of  sphincters,  395 

cautery  in,  396 

electricity  in,  395 

iron  sulphate  enema  in,  396 

massage  in,  395 

oak  bark  enema  in,  395 

quassia  enema  in,  395 

strychnin  in,  395 

tannin  enema  in,  395 

treatment,  395 
surgical,  396 
of  trigeminal  nerve,  763 
of  ulnar  ner\'e,  825 
pressure,  of  circumflex  nerve,  825 
scrivener's,  934 

spastic,  division  of  posterior  nerve-roots 
for,  848 

of  adults,  797 

of  infants,  793 
treatment,  793 
surgical,  794 
spinal,  syphilitic,  812 

treatment,  813 
telegrapher's,  934 
Paramyoclonus  multiplex,  933,  990 

arsenic  in,  990 

baths  in,  990 

bromids  in,  990 

chloral  in,  990 

electricity  in,  990 

hypnotism  in,  991 

parathyroid  feeding  in,  991 

prognosis,  990 

suggestion  treatment,  991 

thyroid  extract  in,  991 

treatment,  990 
Paramyotonia  congenita,  989 
Paranoia,  999 
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Paraplegia,  ataxic,  802 

Frankel's  exercise  in,  803 
treatment,  803 
hereditary  spastic,  792 
senile,  806 
Parasitic  stomatitis,  308 
Parathyroid  feeding  in  paramyoclonus  mul- 
tiplex, 991 
substance  in  paralysis  agitans,  942 
in  tetany,  940 
Paregoric  in  acute  bronchitis  in  children,  268 
nervous  diarrhea  in  infants,  488 
in  bronchopneumonia  in  children,  276 
in  lobar  pneumonia  in  children,  280 
Pareira  brava  in  catarrhal  pyelitis,  676 
Parenchymatous  glossitis,  312 

nephritis,  chronic,  649.     See  also  Neph- 
ritis, chronic  parenchymalous. 
Paresis,  general,  998 
salvarsan  in,  1020 
serum  treatment,  1021 
Paresthesia,  intestinal,  396 
Paresthetic  neurosis,  960 
Parkinson's   disease,   940.     See   also   Par- 
alysis agiiaus. 
Pa  rotid  gland ,  inflammation  ,315.     See  also 

Parotitis. 
Parotitis,  315 
specific,  315 
symptomatic,  315 
Paste,  bismuth,  in  chronic  empyema,  251 
Pavor  nocturnus,  946 
Pellagra,  1000 

Pellagrous  insanity,  1000,  1016 
Pelvic  abscess,  617 
treatment,  617 
disease,  headache  from,  903 
Pengawar  djambi  in  epistaxis,  122 
Pepsin  in  chronic  gastritis,  341 
Peptic  ulcer  of  esophagus,  317 
Perennial  vasomotor  coryza,  122 
Perforation,   acute,   in   ulcer   of   stomach, 
surgical  treatment,  381 
chronic,   in   ulcer   of   stomach,   surgical 

treatment,  382 
perigastric,  in  ulcer  of  stomach,  treat- 
ment, 352 
subacute,  in  ulcer  of  stomach,  surgical 

treatment,  381 
threatened,  in  ulcer  of  stomach,  treat- 
ment, 352 
Perichondritis,  laryngeal,  144 

treatment,  145 
Perigastric  perforation  in  ulcer  of  stomach, 

treatment,  352 
Perinephritic  abscess,  687 

treatment,  687 
Perineuritis,  818 

Peripheral  nerves,  avulsion  of,  in  trigem- 
inal neuralgia,  782 
pains,  division  of  posterior  nerve-roots 
for,  848 
Perirenal  abscess,  treatment,  surgical,  707 

tumors,  treatment,  surgical,  719 
Peristalsis,  excessive,  control  of,  in  infec- 
tious diarrhea  in  children,  572 


Peristaltic  unrest  of  intestine,  387 
belladonna  in,  388 
codein  in,  388 
heroin  in,  388 
potassium  bromid  in,  388 
treatment,  38S 
of  Kussmaul,  371 
Peritonitis,  609 
acute,  609 
aseptic,  609 

treatment,  609 
chronic,  619 
adhesive,  619 

treatment,  620 
exudative,  619 
classification,  609 

plastic,  619  ■         . 

septic,  610 
diffuse,  611 

adrenalin  in,  616 

Blake's  treatment,  614 

complications,  616 

enema  in,  616 

ileus  in,  treatment,  616 

Ochsner's  treatment,  613 

morphin  in,  616 

Murphy's  treatment,  612,  613,  614 

operation  in,  immediate,  614,  615 

secondary,  616 
sahne  solution  in,  612,  613,  614 
starvation  treatment,  613 
strychnin  in,  616 
surgical  treatment,  612 
treatment,  611 
local,  616 

treatment,  617 
tuberculous,  620 
laparotomy  in,  621 
treatment,  620 
tuberculin  in,  621 
Permanent  teeth,  291 

care  of  mouth  during  eruption,  291 
Permanganate  of  potash  in  atrophic  rhin- 
itis, 135 
sprays  in  malignant  tumors  of  larynx,  148 
Peroxid  of  hydrogen  in  catarrhal  stomatitis, 

306 
Petit  mal,  912 

Phantom  tumor  in  hysteria,  875 
Phenacetin  in  acute  bronchitis  in  children, 
267 
laryngitis  in  children,  263 
in  erythromelalgia,  959 
in  migraine,  907 
in  pain  of  tabes  dorsahs,  791 
in  tetany,  940 
in  tic  douloureux,  761 
Phenolphthalein  in  cholelithiasis,  530 
in  constipation,  456 
in  children,  481 
of  visceroptosis,  598 
Phlegmonous  enteritis,  434 

gastritis,  338 
Phosphate  of  soda  in  constipation  in  chil- 
dren, 481 
Phosphatic  renal  calculi,  682 
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Phosphaturia,    hepatic    disturbances    con- 
nected -with,  512 
Phosphoric  acid,  nuclcotin,  qi 
Phosphorus  in  osteomalacia,  78 

in  rickets,  75 
Phthisis,  coal-miners',  163 
Physiologic  albuminuria,  624,  626 
Physostigma  in  constipation,  457 

in  gastric  retention  in  visceroptosis,  594 
Pigmentary  degeneration  of  liver,  517 
Pilocarpin  in  acute  cerebrospinal  meningitis, 

731 
hydrochlorate  in  xerostomia,  315 
in   dropsy   of    chronic   parenchymatous 

nephritis,  659 
in  gastric  retention  in  visceroptosis,  594 
in  uremia,  631 
Piperazin  in  gout,  100 
in  renal  calculi,  680 
Pithiatism,  87S 

Pituitary  extract  in  myasthenia  gravis,  937 
Placebo  in  insomnia,  944 
Plaster,  adhesive,  in  visceroptosis,  584 
disadvantages,  587 
Rose's  method  of  applying,  585 
Rosewater's  method  of  applying,  586 
Plastic  operations  in  chronic  empyema,  252 

peritonitis,  619 
Pleura,  diseases  of,  225 

infectious  diseases,  surgery  of,  235 
differential  pressure  in,  253 
suppurative  diseases,  surgery  of,  235 
thoracentesis  in,  236,  237 
Pleural  effusion  in  tumors  of  lung,  168 
Pleurisy,  225.     See  also  Plenritis. 
Pleuritis,  225 
blocked,  232 
classification,  225 
dry,  in  children,  281 
fibrinous,  acute,  227 
morphin  in,  228 
pain  in,  227 
salicylates  in,  228 
sodium  sahcylate  in,  228 
strapping  chest  in,  227 
chronic,  233 

fibrolysin  in,  234 
inhalation  of  air  in,  234 
respiratory  exercise  in,  233 
in  children,  281 
cough  in,  282 
diet  in.  283 

diuretic  measures  in,  282 
induction  of  sweating  in,  282 
laxatives  in,  283 
morphin  in,  282 
pain  in,  282 
removal  of  fluid  in,  283 
technic,  283 
of  pus  in,  284 
purulent,  234 
serofibrinous,  acute,  229 
autoserotherapy  in,  229 
Hay  treatment,  229 
potassium  iodid  in,  229 
salicylates  in,  229 


Pleuritis,  serofibrinous,  acute,  sodium  sali- 
cylate in,  229 
thoracentesis     in,     230.     See     also 
Thoracentesis. 
chronic,  234 
sicca  in  children,  281 
tuberculous,  in  children,  281 
Pleurodynia,  980 
Plexus,  brachial,  diseases  of,  823.     See  also 

Brachial  Plexus. 
Pneumokoniosis,  163 
treatment,  163 

based  on  conception  of  morbid  process, 
163 
on  predominant  symptoms,  163 
Pneumonia,  chronic  interstitial,  161 
diagnosis,  162 
lobar  type,  161 
pleurogenous  type,  162 
symptoms,  162 
treatment,  162 

based  on  certain  s>Tnptoms,  162 
on  conception  of  morbid  process, 
162 
inhalation,  15S 
lobar,  in  children,  278 

aromatic  spirits  of  ammonia  in,  279 
artliritis  in,  280 
baths  in,  279 
camphor  injection  in,  279 
complications,  279 
cough  in,  280 
digitalis  in,  279 
Dover's  powder  in,  280 
hydrotherapy  in   279 
otitis  media  in,  280 
pain  in,  280 
paregoric  in,  280 
stimulants  in,  279 
strychnin  in,  280 
treatment,  279 
Pneimiothorax,  artificial,  in  bronchiectasis, 
242 
in  pulmonary  tuberculosis,  255 
Robinson's  apparatus,  Fig.  16 
Podagra,  89.     See  also  Gout. 
Podophyllin  in  hepatic  disturbances  con- 
nected with  fever,  511 
Podophyllum  in  constipation,  456 
Poisoning,  lead-  ,  gingivitis  from,  295 
Poker-back,  83 

Pohomyelitis,  acute  anterior,  in  adults,  798 
treatment,  799 
in  infants,  796 
electricity  in,  798 
exercises  in,  798 
massage  in,  798 
treatment,  797 
urotropin  in,  798 
chronic,  799 
subacute,  799 
Pollantin  in  hay-fever,  126,  185 
Polycholia,  498 

Polymyositis,  acute,  984.     See  also  Derma- 
tomyositis. 
haemorrhagica,  9S4 
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Polyneuritis,  820 

Polypus  of  bladder,  treatment,  surgical,  720 
Polyuria  in  hysteria,  875 
treatment,  886 
nocturnal,  698 
Pomegranate  in  catarrhal  stomatitis,  306 
Post-renal  albuminuria,  623 
Postural  albuminuria,  624,  658 
digitalis  in,  626 
ergot  in,  626 
strophanthus  in,  626 
treatment  of  visceroptosis,  582 
Posture  in  acute  dilatation  of  stomach,  359 
in  chronic  bronchitis  in  children,  272 
knee-chest,  in  treatment  of  visceroptosis, 

583 
Potash  in  amyloid  disease  of  kidney,  674 

in  uremia,  627 
Potassium  acetate  in  hepatic  disturbances 
connected  with  excess  of  uric  acid, 

512 

in  renal  calculi,  680 
bicarbonate  in  hepatic  disturbances  con- 
nected with  excess  of  uric  acid,  512 
bromid  in  hemoptysis,  194 

in  peristaltic  unrest  of  intestine,  388 
chlorate  in  acute  glossitis,  313 

in  catarrhal  stomatitis,  305 
in  children,  307 

in  mercurial  stomatitis,  312 

in  ptyalism,  315 

in  ulcerative  stomatitis,  311 
citrate  in  acute  cystitis,  690 

in  hepatic  disturbances  connected  with 
excess  of  uric  acid,  512 

in  mild  form  of  acute  bronchitis,  172 
iodid  in  actinomycosis  of  lung,  169 

in  acute  serofibrinous  pleuritis,  229 

in  apoplexy,  740 

in  asthma,  184 

in  chronic  interstitial  nephritis,  663 
parenchymatous  nephritis,  652 

in  fibrinous  bronchitis,  177 

in  syphilis  of  fiver,  522 

in  syphilitic  spinal  paralysis,  813 

in  tabes  dorsalis,  788 
nitrate,  fumes  from,  in  asthma,  184 
permanganate    in   aphthous   stomatitis, 
308 

in  mercurial  stomatitis,  312 
salts  in  gout,  98 
Potato   cure   in   severe   cases   of   diabetes 

mellitus,  29 
diet  in  obesity,  57 
Pott's  disease,  809,  853 

surgical  treatment,  854 

thickening  of  dura  from,  784 

treatment,  809 
Poultices  in  acute  bronchitis  in   children, 

267         * 
Pregnancy,  chorea  of,  923 

chronic  interstitial  nephritis  in,  663 
convulsive    seizures   in,    920.     See   also 

Puerperal  convulsions. 
diabetes  melfitus  in,  35 
vomiting  of,  370 


Pregnancy,  vomiting  of,  treatment,  371 
Pressure,   differential,   in   thoracic   opera- 
tions, 253 
diverticulum  of  esophagus,  324,  333 
paralysis  of  circumflex  nerve,  825 
Priessnitz  compress  in  acute  bronchitis  in 
children,  266 
in  bronchopneumonia  in  children,  276 
in  enterospasm,  393 
Primary  lateral  sclerosis,  794 
Proctoclysis,   Murphy's,   in   diffuse   septic 

peritonitis,  612,  613.  614 
Proctospasm,  391 
Professional  neurosis,  819 
Progressive  bulbar  paralysis,  800 
facial  hemiatrophy,  970 
etiology,  971 
treatment,  972 
muscular  dystrophies,  987 

treatment,  988 
spinal  muscular  atrophy,  795 
neurotic  form,  796 
perineal  type,  796 
Prolapse  of  stomach,  surgical  treatment,  384 
Proteids  in  gout,  95 
Psammoma  of  brain,  758 
Pseudolalia,  154 
etiology,  155 
treatment,  156 
Pseudorachitic  osteoporosis,  74 
Pseudotympany,  nervous,  388 
Psychalgia,  822 
Psychasthenia,  862,  89b 
psychotherapy  in,  898 
thyroid  extract  in,  898 
treatment,  897 
Psycho-analysis  in  hysteria,  887 
Psychomotor  tics,  897 
Psychopathic  hospitals,  1008 
Psychoses,  infection,  996 
Psychosis,  Korsakoff's,  997 
Psychotherapy  in  hysteria,  886 

in  neurasthenia,  873 
Ptosis  of  colon,  596 

associated    with    constipation,    treat- 
ment, 468 
treatment,  surgical,  607 
of  kidney,  600 
treatment,  600 
surgical,  602 
of  liver,  treatment,  599 

surgical,  606 
of  smaU  intestines,  596 
of  spleen,  treatment,  surgical,  608 
of  stomach,  surgical  treatment,  604 
visceral,  567.     See  also  Visceroptosis. 
Ptyalism,  311,  314 
atropin  in,  314 
potassium  chlorate  in,  315 
treatment,  314 
Puerperal  convulsions,  633,  920 
bromids  in,  921 
chloral  in,  921 

chloroform  inhalations  in,  921 
digitalis  in,  921 
limibar  puncture  in,  921 
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Puerperal  convulsions,  morphin  in,  92 1 
nitroglycerin  in,  921 
oxygen  inhalation  in,  921 
scopolamin  in,  921 
treatment,  921 
veratrum  x-iride  in,  62S 
Pulmonarv-  apoplexy,  204 
collapse,  209.     See  also  Atelectasis. 
edema,  199.     See  also  Edema,  pulmonary. 
embolism,  204 
emphysema,  186.     See  also  Emphysema, 

pulmonary. 
infarction,  204 
osteoarthropath}-,  hypertrophic,  972 

treatment,  973 
thrombosis,  204 

tuberculosis,   bronchopneumonia   associ- 
ated with,  159 
Puncture,    lumbar,   in    acute   leptomenin- 
gitis, 731 
in  infantile  convulsions,  920 
in  lumbago,  982 
in  ^leniere's  disease,  912 
in  puerperal  convulsions,  921 
in  spinal  leptomeningitis,  785 
in  tumors  of  brain,  758 
Purin  bodies,  90 
Purulent  pleuritis,  234 
Pus  in  gall-bladder,  surgical  treatment,  542 
in  urine,  623 

removal  of,  in  pleurisy  in  children,  284 
Putrid  bronchitis,  177 

sore  mouth,  309 
PyeHtis,  675,  702 
alum  in,  678 
catarrhal,  675 

treatment,  676 
catheterization  of  ureters  in,  678 
formaldehyd  in,  678 
formalin  in,  703 
gallic  acid  in,  678 
iron  in,  678 
juniper  in,  677 
Lafayette  mixture  in,  678 
lead  acetate  in,  678 
nitromuriatic  acid  in,  676 
oil  of  copaiba  in,  678 
of  origanum  in,  677 
of  sandalwood  in,  677 
of  terebinthina  in,  677 
pain  in,  treatment,  678 
quinin  tannate  in,  678 
silver  nitrate  in,  703,  704 
tannic  acid  in,  678 
treatment,  surgical,  703 
urotropin  in,  678 
Pyelonephritis,  acute,  704 
nephrectomj'  in,  705 
nephrotomy  with  drainage  in,  705 
treatment,  surgical,  705 
Pyloric  insufficiency,  372 
obstruction,  360 
diet  in,  362 
etiology,  360 

in  ulcer  of  stomach,  treatment,  350 
lavage  in,  363 


Pyloric  insufficiency,  thirst  in,  treatment, 

363 
treatment,  361 
spasm  in  cholehthiasis,  529 
stenosis,  congenital,  in  infants,  473 
Pylorus,  congenital  hypertrophic  stenosis, 

363 
course,  364 
etiology,  363 
treatment,  364 
obstruction    of,    360.     See   also   Pyloric 
obstruction. 
Pyonephrosis,  706 
nephrectomy  in,  706 
nephrotomy  in,  706 
treatment,  surgical,  706 
Pyorrhoea  alveolaris,  296 

constitutional  tv^^e,  297 
Pyramidon  in  neuralgia,  823 
Pyuria,  623 


QUADRITJR.\TES,  9 1 

Quassia  enema  in  paralysis  of  sphincters, 

395 
Quinin  in  acroparesthesia,  962 
in  angioneurotic  edema,  965 
in  dermatomyositis,  985 
in  epistaxis,  118 

in  hydrops  articulorum  intermittens,  975 
in  insanity,  1015 
in  Meniere's  disease,  912 
in  mild  cases  of  diabetes  mellitus,  26 
in  neuralgia,  823 
in  perinephritic  abscess,  687 
in  Ra^Tiaud's  disease,  955,  956 
tannate  of,  in  pyehtis,  67 


Rachischisis,  844 

Rachitis,  72.     See  also  Rickets. 

Railway  spine,  S90 

Rash,  wandering,  of  tongue,  314 

RajTiaud's  disease.  952 

adrenahn  in,  956 

alcohol  in,  956 

arsenic  in,  956 

asphyxia  in,  953 

baths  in,  955 

bromids  in,  956 

clothing  in,  955 

compression  in,  956 

course,  954 

dead  fingers  in.  953 

diet  in,  955 

electricity  in,  955 

gangrene  in,  953 

hemoglobinuria  in, 

iron  in,  956 

morphin  in,  956 

opium  in,  956 

pathology,  954 

prognosis,  954 

quinin  in,  955,  956 

regional  cyanosis  in,  952 

suggestion  treatment,  956 
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Raynaud's  disease,  svncope  in,  953 

treatment,  Q54 
Recreation  in  insanity,  1004,  1023 
Rectal    feeding    in    anorexia    nervosa    of 
hysteria,  884 
in  cyclic  vomiting  in  children,  475 
incontinence  in  tabes  dorsalis,  treatment, 
791 
Rectum  and  sigmoid,  loop  between,  440 
stricture  of,  associated  with  constipation, 
treatment,  468 
Reflex  epilepsy,  surgical  treatment,  779 
Reflexes,  cutaneous,  in  hysteria,  875 

tendon,  in  hysteria,  874 
Regional  cyanosis  in  Ra>Tiaud's  disease,  952 
Regurgitation  of  food,  372 
Renal  albuminuria,  624 

calculi,  679.     See  also  Calculi,  renal. 
coHc,  opium  in,  683 

treatment,  683 
diabetes,  18 
dropsy,  acute,  637.     See  also  Nephritis, 

acute. 
epistaxis,  722 
Resorcin  in  acute  cystitis,  691 

in  tracheal  obstruction  from  exuberant 

granulations,  213 
sublimate  in  chronic  catarrhal  enteritis, 

431 
Respiration,  artificial,  in  pulmonary  edema, 

202 
Respiratory  exercises  in  chronic  bronchitis 
in  children,  272 
fibrinous  pleuritis,  233 
infections  in  rickets,  treatment,  77 
movements,  Hmiting,  in  hemoptysis,  197 
system,  diseases,  1 14 
in  children,  259 
Rest  in  epilepsy,  915 
in  inanition,  65 

treatment,  full,  of  neurasthenia,  867 
in  chorea,  923 
in  hysteria,  879 
in  insanity,  102 1 
in  insomnia,  944 
in  migraine,  905 
in  spasmodic  torticollis,  932 
in  visceroptosis,  592 
partial,  of  neurasthenia,  865 
Retention  of  luine,  700 
in  hysteria,  875 

treatment,  885 
treatment,  701 
Retrocedent  gout,  treatment,  102 
Rhamnus  in  constipation,  456 
Rheumatic  gout.  Si 

joint  pains  in  scleroderma,  966 
Rheumatism,  acute  articular,  and  chorea, 
relation,  922 
chronic  articular,  106 
muscular,  acute,  980.     See  also  Muscular 
rheumatism,  acute. 
chronic,  980.     See  also  Muscular  rheu- 
matism, chronic. 
of  scalp,  898 
surgical  treatment,  113 


Rheumatoid  arthritis,  81,  82 

surgical  treatment,  109 
Rhinitis,  acute,  114 

in  infancy,  117 

suprarenal  extract  in,  116 

treatment,  115 
atrophic,  127 

bacillus  mucosus  in,  1 28 

boric  acid  in,  135 

citric  acid  powder  in,  136 

diphtheria  antitoxin  in,  136 

electrolysis  in,  135 

etiology  of,  127 

Finsen  rays  in,  136 

formaldehyd  in,  136 

Gottstein  tampon  in,  135 

ichthyol  in,  136 

massage  in,  136 

massolin  in,  136 

menthol  in,  136 

paraffin  in,  136 

permanganate  of  potash  in,  135 

saline  solution  in,  134 

stearate  of  zinc  in,  136 

treatment  of,  134 
chronic.  126 
h^^pertrophic,  126 

chloracetic  acid  in,  132 

chromic  acid  in,  131,  132 

cold  snare  in,  133 

electrolysis  in,  131 

etiology  of,  126 

excision  of  turbinate  bone  in,  133 

galvano-cautery  in,  132 

hot  snare  in,  133 

menthol-camphor-iodin  solution  in,  131 

mono-chloroacetic  acid  in,  131,  132 

rubber  splints  in,  131 

treatment  of,  128 
Rhubarb  in  anorexia,  374 
in  constipation,  455 

of  visceroptosis,  598 
in  hepatic  disturbances  coimected  with 

fever,  511 
Rhus  aromaticus  in  incontinence  of  urine, 

700 
toxicodendron  in  acute  muscular  rheuma- 
tism, 983 
Rice  cure  in  severe  cases  of  diabetes  mellitus, 

29 
Rickets,  72 

adrenalin  in,  76 

bony  deformities  in,  treatment,  76 
bronchitis  in.  77 
bronchopneumonia  in,  77 
calcium  salts  in,  74,  76 
cod-liver  oil  in,  75 
diet  in,  75 
etiolog>',  72 

gastro-intestinal  complications  in,  treat- 
ment, 77 
nature,  72 

nervous  complications  in,  treatment,  77 
phosphorus  in,  75 
prophylaxis,  72 
respiratory  infections  in,  treatment,  77 
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Rickets,  thoracic  deformities  in,  treatment, 
76 
treatment.  74 

Riedel's  lobe,  533,  539 

Riga's  aphtha,  310 

Ringworm  of  tongue,  314 

Robinson's  apparatus  for  nitrogen  injection 
in  artificial  pneumothorax.  Fig.  16 
respirator  in  abscess  of  lung,  166 
in  gangrene  of  lung,  166 

Rontgen  rays  in  leukemic  degeneration  of 
hver,  517 

Root  pain  in  spinal  tumors,  829 

Rosanilin  in  chronic  parenchymatous  neph- 
ritis, 652 

Rosenf eld's  diet  in  obesity,  57 

Rose's  method  of  applying  adhesive  plaster 
in  visceroptosis,  585 

Rosewater's  method  of  applying  adhesive 
plaster  in  visceroptosis,  586 

Rotation,  muscles  of,  bilateral  spasm,  932 

Rovsing's  operation  for  gastroptosis,  606 

Rubber  spUnts  in  hypertrophic  rhinitis,  131 

Rumination,  372 

Russian  bath  in  insanity,  1030 

Rydygier's  method  of  splenopexy,  608 


Sable  intestinale,  442 
Sacral  nerves,  diseases,  825 
Sahli's  test  in  intestinal  indigestion,  414 
Salicylate  of  colchicin  in  acute  attack  of 
gout,  lOI 
of  sodium  in  acute  attack  of  gout,  loi 
Salicylates  in  acute  fibrinous  pleuritis,  228 
muscular  rheumatism,  983 
serofibrinous  pleuritis,  229 
in  dermatomyositis,  985 
in  insomnia,  944 
in  migraine,  907 
in  myelitis,  808 
in  scleroderma,  969 
Salicyhc  acid  in  cholelithiasis,  531 
in  congestion  of  liver,  514 
in  mild  cases  of  diabetes  mellitus,  26 
preparations  in  pain  in  arthritis  defor- 
mans, 86 
in  chronic  arthritis  deformans,  88 
vasehn  in  scleroderma,  970 
Saline  infusions  in  insanity,  1017 

waters  in  constipation  of  visceroptosis, 

Salipyrin  in  acute  laryngitis  in  children,  263 
Saliva,  hypersecretion  of,  314 
Salivary  glands,  diseases,  314 
Salol  in  acute  cystitis,  690 

in  chronic  cystitis,  693 

in  intestinal  indigestion,  420 

in  nervous  diarrhea,  390 

in  scleroderma,  969 
Salophen  in  migraine,  907 
Salt  in  constipation  of  visceroptosis,  598 

in  gout,  96 

in  hemoptysis,  194 

solution  enema  in  constipation  of  viscer- 
optosis, 599 


Salt  solution  in  acute  cystitis,  691 
dilatation  of  stomach,  359 
in  atrophic  rhinitis,  134 
in  diffuse  septic  peritonitis,  612,  613,. 

614 
in  hemoptysis,  195 

in  hemorrhage  in  ulcer  of  stomach,  351 
in  hyperemia  of  acute  nephritis,  639 
in  mucous  colic,  404 
in  pancreatic  hemorrhage,  546 
in  uremia,  627 

in  vomiting  of  acute  nephritis,  645 
Saltatoric  spasm,  934 
Salts,  calcium,  in  osteomalacia,  79 
in  rickets,  74,  76 
of  soda  in  constipation,  458 
Salvarsan  in  paresis,  1020 
in  syphilis,  753 
of  liver,  522 
in  tabes  dorsalis,  788 
Sand,  intestinal,  442.     See    also   Intestinal 

sand. 
Sandalwood  oil  in  acute  cystitis,  691 
in  chronic  cystitis,  693 
in  pyelitis,  677 
Sanitarium,  private,  for  treatment  of  insane, 

1007 
Sarcoma,  affections  of  spinal  dura  due  to, 
784 
of  brain,  treatment,  surgical,  757 
of  kidney,  686 

treatment,  surgical,  719 
of  lar>Tix,  146 
of  lung,  167 
of  pancreas,  557 
Saw  palmetto  in  catarrhal  pyelitis,  676 

in  chronic  cystitis,  693 
Scalp,  rheumatism  of,  898 
Sciatica,  825 

treatment,  825 
Sclerodactylia,  966 
Scleroderma,  966 
baths  in,  970 
course,  967 
electricity  in,  969 
ichthyol  vaselin  in,  970 
massage  in,  970 
rheumatic  Joint  pains  in,  966 
salicylates  in,  969 
salicylic  vasehn  in,  970 
salol  in,  969 
thiosinamin  in,  970 
thjToid  extract  in,  969 
treatment,  969 
Scleroma  of  trachea,  radiotherapy  in,  212 
Sclerosis,  amyotrophic  lateral,  709 
multiple,  814 
primary  lateral,  794 
Scoparius  as  diuretic  in  chronic  parenchy- 
matous nephritis,  658 
in  uremia,  628 
Scopolamin  hydrobromate  in  insanity,  1013 
in  epileptic  attack,  917 
in  insomnia,  944 
in  paralysis  agitans,  942 
in  puerperal  convulsions,  921 
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Scopolamin  in  tetany,  940 
Scrivener's  palsy,  934 
Scurvy,  67 

diet  in,  69 

drugs  in,  69 

etiology,  67 

infantile,  70.     See  also  Barlow's  disease. 

lemon-juice  in,  69 

lime-juice  in,  69 

prophylaxis,  68 

treatment,  69 
Seasickness,  946 

atropin  in,  949 

strychnin  in,  949 

treatment,  preventive,  948 
Secretion,  continued,  in  ulcer  of  stomach, 

350 
treatment,  350 

of  gastric  juice,  368 
chronic,  369 
treatment,  369 
in  chronic  bronchitis,  177 
in  severe  cases  of  acute  bronchitis,  176 
of  stomach,  disorders  of,  365 
removal  of,  in  acute  laryngitis  in  children, 
262 
Secretions,  disturbances  of,  in  neurasthenia, 

863 
Secretory   derangements   in    visceroptosis, 

treatment,  594 
Sedatives  in  bronchopneumonia  in  children, 

276 
Seizures,  hysterical,  876 
Senega  in  acute  bronchitis  in  children,  269 
Senile  epilepsy,  999 
insanity,  998 
paraplegia,  806 
tremor,  943 
Senna  in  constipation,  456 

of  visceroptosis,  598 
Sensation,  gastric,  disorders  of,  372 
Sensory  neuroses  of  intestine,  396 

system,  diseases,  787 
Sepsis,  oral,  302 

treatment,  303 
Septic  peritonitis,  610 
diffuse,  611 

adrenalin  in,  616 

Blake's  treatment,  614 

complications,  616 

enema  in,  616 

Fowler  position  in,  612 

morphin  in,  616 

Murphy's  treatment,  612,  613,  614 

Ochsner's  treatment,  613 

operation  in,  immediate,  614,  615 

secondary,  616 
saline  solution  in,  612,  613,  614 
star\'ation  treatment,  613 
str>-chnin  in,  616 
treatment,  611 
local,  616 

treatment,  617 
Serofibrinous  pleuritis,  acute,  229.     See  also 
Pleuritis,  serofibrinous  acute. 
chronic,  234 


Serum,  antistreptococcus,    in     abscess    of 
liver,  518 
in  suppurative  pancreatitis,  552 
Dunbar's,  in  hay-fever,  126 
Flexner's,  in  epidemic  meningitis,  733 
in  hemoptysis,  195 
in  spinal  leptomeningitis,  785 
treatment  of  infectious  diarrhea  in  infants 
and  children,  494 
of  myelitis,  808 
of  paresis,  102 1 
Seton  in  IMeniere's  disease,  912 

in  migraine,  908 
Sexual  disturbances  in  neurasthenia,  863 
Shock  in  hemorrhagic  pancreatitis,  treat- 
ment, 548 
in  pancreatic  hemorrhage,  treatment,  546 
Shower-bath  in  insanity,  1030 
Siderosis,  163 

Sigmoid  and  rectum,  loop  between,  440 
flexure,  anomaHes  of  position  and  size, 

440 
loop  of,  440 
Sign,  Oppenheim's,  in  tumors  of  brain,  755 
Silver  enema  in  acute  catarrhal  enteritis, 
427 
nitrate  in  aphthous  stomatitis,  308 
in  catarrhal  stomatitis  in  children,  307 
in  chronic  cystitis,  695 
glossitis,  313 
laryngitis,  141 
in  epileps}^  916 
in  geographical  tongue,  314 
in  mercurial  stomatitis,  312 
in  pyeHtis,  703,  704 
in  spasmodic  laryngitis,  143 
in  tabes  dorsalis,  791 
in  ulcerative  stomatitis,  311 
salts  in  acute  laryngitis,  138 
Sinus,  maxillary,  abscess  breaking  into,  298 
thrombosis,  cerebral,  735 
treatment,  736 
Sippj^'s  esophageal  dilator,  319 

rubber  bag  dilator,  52^ 
Sitiophobes,  1028 

Sitiophobia,  gastric  lavage  in,  1017 
Skin  eruptions  in  gout,  treatrnent,  102 
in  chronic  interstitial  nephritis,  672 
itching  of,  in  cancer  of  pancreas,  treat- 
ment, 557 
Skull,  fracture  of,  facial  palsy  from,  treat- 
ment, 766 
opening  of,  in  brain  tumors,  effect,  758 
Sleep,  disturbances  of,  943 

drunkenness,  946 
Sleep-walking,  946 
Smell  in  hysteria,  874 
in  neurasthenia,  861 
loss  of,  in  tumors  of  brain,  755 
Snare,  cold,  in  h>-pertrophic  rhinitis,  133 

hot,  in  h>T3ertrophic  rhinitis,  133 
Soap  enema  in  constipation  of  visceroptosis, 

599  ' 

Soda,  bromid  of.  in  acute  nervous  diarrhea 

of  infants,  488 
cacodylate  of,  in  cerebral  3)1)111115,  753 
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Soda,  carbonate  of,  in  acute  cystitis,  6go 
}^lycocholate  of,  in  cholelithiasis,  529,  531 
in  h>T3erv.hlorhydria,  368 
Sodium  acetate  in  renal  calcuH,  680 
benzoate  in  cholecystitis,  528 

in  chronic  cystitis,  693 

in  laryngitis,  140 
bicarbonate  for  acidosis  in  severe  cases 
of  diabetes  mellitus,  31 

in  hepatic  disturbances  connected  with 
excess  of  uric  acid,  512 

in  renal  calculi,  680 

in  ulcer  of  stomach,  347 
bromid  and  antipyrin  in  acute  laryngitis 
in  children,  262 

in  hemoptysis,  194 

in  nervous  vomiting,  370 

in  vomiting  of  tabes,  371 
carbonate  in  diabetic  coma,  36 
chlorid  in  chronic  interstitial  nephritis,  663 

in  hemoptysis,  194 

in  renal  calculi,  681 
in  hvperchlorhydria  in  visceroptosis,  594 
iodid  in  apoplexy,  740 

in  vomiting  in  tabes,  371 
nitrite  in  apoplexy,  740 

in  chronic  interstitial  nephritis,  671 

in  hemoptysis,  192 
oleate  in  cholelithiasis,  529,  530 

in  congestion  of  liver,  514 
phosphate  in  constipation  of  visceroptosis, 

598 
in  hepatic  disturbances  connected  with 
excess  of  uric  acid,  512 
connected  with  fever,  511 
in  oxalate  of  lime  in  urine,  682 
in  renal  phosphatic  calculi,  682 
salicylate   in    acute    fibrinous    pleuritis, 
228 
laryngitis  in  children,  263 
serofibrinous  pleuritis,  229 
in  cholecystitis,  528 
in  chorea,  924 
in  facial  palsy,  763 
in  hepatic  disturbances  connected  with 

glycosuria,  512 
in  meningitis,  730 
in  migraine,  907 
Solanum  in  epilepsy,  916 
Somnambulism,  946 
Somnolence,  945 
Soor,  308 

Sore  mouth,  putrid,  309 
Soups  in  gout,  95 
Spa  treatment  in  gout,  99 
Spasm,   bilateral,   of   muscles  of  rotation, 

932 
facial,  927.     See  also  Facial  Spasm- 
habit,  927 
masticatory,  933 
of  bladder,  697 
of  esophagus,  320 

of  intestine,  391.     See  also  Enterospasm. 
of  ureters  in  renal  calculi,  treatment,  683 
pyloric,  in  cholelithiasis,  529 
saltatoric,  934 


Spasm,  spinal   accessory,    930.      See    also 
Torticollis,  spasmodic. 
tonic,  of  muscles  of  neck,  933 
Spasmodic  constipation,  448 
laryngitis,  143 
in  children,  143 
silver  nitrate  in,  143 
treatment,  143 
torticollis,     930.     See     also     Torticollis, 
spasmodic. 
Spastic  constipation,  392,  460.     See    also 
Constipation,  spastic. 
paralysis,    division    of   posterior    nerve- 
roots  for,  848 
of  adults,  794 
of  infants,  793 
treatment,  793 
surgical,  794 
paraplegia,  hereditary,  792 
Speech  defects,  149 

mutilated,  155,  157 
Sphincters,    paralysis    of,    395.     See    also 

Paralysis  of  sphincters. 
Spices  in  gout,  96 
Spina  bifida,  842 

hydrocephalus     complicating,     treat- 
ment, 847 
von  Bramann's  treatment,  847 
occulta,  847 
symptoms,  845 
treatment,  palliative,  847 
surgical,  845 
Spinal    accessory    spasm,    930.     See    also 
Torticollis,  spasmodic. 
cord,  anemia,  804 
congestion,  S05 
degeneration,  diffuse  combined,  803 

secondary,  794 
diffuse  diseases,  804 
diseases,  785 
diffuse,  786,  804 
due  to  pressure,  809 
quasi-systemic,  787 
systemic,  785,  787 
treatment,  surgical,  827 
embolism,  806 
gliosis,  811 
gumma,  811 
hemorrhage,  805 
injury  to,  835 

secondary  degeneration,  794 
segments,  distribution,  832 
thrombosis,  806 
tumors,  811 
diagnosis,  829 
extradural,  829 

treatment,  surgical,  829 
extrameduUary,  830 

treatment,  surgical,  831 
intradural,  830 

indications  for  operation,  831 
treatment,  surgical,  831 
intramedullary,  830 

treatment,  surgical,  835 
niveau-diagnosis,  831 
treatment,  surgical,  828 
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Spinal  irritation  in  neurasthenia,  860 
leptomeningitis,   784.     See    also    Lepto- 
meningitis, spinal. 
meninges,  diseases,  783 
muscular  atrophy,  progressive,  795 
neiu^otic  t}-pe,  796 
perineal  txpe,  796 
nerves,  diseases,  816 

symptomatology,  general,  816 
treatment,  general  principles,  817 
dorsal,  diseases,  825 
neuralgia  of,  825 
neuralgia,  822.     See  also  Neuralgia. 
neuritis,  818.     See  also  Neuritis. 
special,  diseases,  823 
traumatism,  817 
treatment,  818 
tumors  in  and  about,  826 
paralysis,  sv-phihtic,  812 
treatment,  813 
Spine,  dislocation  of,  837 
double,  treatment,  838 
of  atlas  on  axis,  838 

treatment,  837 
Walton's  technic  of  reducing,  837,  838 
distortions  of,  836 
treatment,  836 
fracture-dislocations,  840 
treatment,  surgical,  841 
fractures    of,    isolated,    of    arches    and 
spines,  836 
of  vertebral  bodies,  838 
treatment,  839 
injury  to,  835 
osteomyelitis  of,  acute,  854 
railway,  890 
tuberculosis  of,  853 

surgical  treatment,  854 
tumors  of,  diagnosis,  829 
treatment,  surgical,  828 
Splanchnoptosis,  567.  See  also  Visceroptosis. 
Splash,    audible,    in    epigastrium,    in    vis- 
ceroptosis, 577 
Spleen,  ptosis  of,  treatment,  surgical,  608 
Splenopexy,  608 

Rydygier's  method,  608 
TuiSer's  method,  608 
Splenoptosis,  splenopexy  in,  608 

treatment,  surgical,  608 
Splints,  rubber,  in  h>T3ertrophic  rliinitis,  131 
Spondyhtis,  809 
deformans,  83 

due  to  rheumatoid  affections,  810 
treatment,  809 
Spondylose  rhizomelique,  83 
Sponges,  Bernaj^'s,  in  epistaxis,  121 
Spoon,  Jackson's,  for  foreign  bodies,  221 
Springs,  mineral,  in  functional  diseases  of 

liver,  505 
Sputum,  expulsion  of,  in  bronchiectasis,  179 
Squills  as  diuretic  in  chronic  parenchyma- 
tous nephritis,  657 
in  acute  nephritis,  643 
syrup  of,  in  acute  bronchitis  in  children, 
269 
St.  Vitus'  dance,  922.     See  also  Chorea. 


Stab  wounds,  facial  paralysis  from,  treat- 
ment, 766 
Stagnation,  chronic  gastric,  of  high  grade, 

359 
Stammering,  149 
etiology,  150 
silent  form.  150 
treatment,  151 
Starv^ation,  effect  of,  on  liver,  503 
in  diarrhea  in  infants,  486 
treatment  of  diffuse  septic  peritonitis,  613 
Status  epilepticus,  treatment,  917 

l>Tnphaticus,  215 
Steam  in  acute  laryngitis,  138 

inhalation  of,  in  acute  bronchitis  in  chil- 
dren, 267 
laryngitis  in  children,  261 
in  bronchopneumonia  in  children,  277 
Steeple  jchart,  422 

Stenosis,  cicatricial,  of  deeper  trachea,  treat- 
ment, 213 
of    lar>'nx,   laryngo-tracheostomy    in, 

212 
of   trachea,   laryngo-tracheostomy  in. 
212 
compression  of  trachea,  treatment,  214 
congenital  hypertrophic,  of  pylorus,  363 
course,  364 
etiology,  363 
treatment,  364 
of  esophagus,  318.     See  also  Esophagus, 

stenosis  of. 
pyloric,  congenital,  in  infants,  473 
Still's  disease,  81,  82 

treatment,  86 
Stimulants  in  bronchopneumonia  in  chil- 
dren, 276 
in  lobar  pnemnonia  in  children,  279 
Stimulation  in  deUrium,  1014 
in  insanit}^,  1014 
in  melancholia,  10 14 
Stomach,  adhesions  of,  surgical  treatment, 

384 
atony  of,  in  cholelithiasis,  529 
bacteria  in,  416 

carcinoma  of,  353,  376.     See  also  Car- 
cinoma of  stomach. 
catarrh    of,    339.     See    also    Gastritis, 
chronic. 
in    hemorrhagic    pancreatitis,     treat- 
ment, 549 
in  neurasthenia,  treatment,  872 
dilatation  of,  acute,  258 
atropin  in,  359 
eserin  in,  359 
etiology,  358 
posture  in,  359 

retained  secretion  in,  removal,  359 
salt  solution  in,  359 
strychnin  in,  359 
surgical  treatment,  383 
treatment,  358 
atonic,  383 
chronic,  359 

surgical  treatment,  383 
in  children,  472 
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Stomach  dilatation  in  insanity,  treatment, 

1017 
diseases  of,  336 

headache  from,  902 

hepatic  disturbances  connected  with, 
512 

of  motility,  370 

of  sensation,  372 
enlargement  of,  simple,  365 
functional  disorders,  365 
hour-glass,    from    ulcer,    surgical    treat- 
ment, 382 
lavage  of,  in  carcinoma,  357 

in  pyloric  obstruction,  363 
motor  insufficiency,  of  second  degree,  359 
position  of,  determining,  in  visceroptosis, 

579 
prolapse  of,  surgical  treatment,  384 
ptosis  of,  surgical  treatment,  O04 
secretion  of,  disorders,  365 
surgery  of,  376 

ulcer  of,  342.     See  also  Ulcer  of  stomach. 
Stomach-tube,  feeding  by,  in  anorexia  ner- 
vosa of  hysteria,  884 
Stomatitis,  aphthous,  307 

cocain  in,  308 

etiology,  307 

iodoform  in  ether  in,  308 

potassium  permanganate  in,  308 

silver  nitrate  in,  308 

symptoms,  308 

treatment,  308 
catarrhal,  304 

cracked  and  parched  lips  in,  treatment, 
306 

etiology,  304 

in  children,  306 
potassium  chlorate  in,  307 
prophylaxis,  306 
silver  nitrate  in,  307 
treatment,  307 

pain  in,  treatment,  306 

peroxid  of  hydrogen  in,  306 

pomegranate  in,  306 

potassium  chlorate  in,  305 

treatment,  305 
erythematous,  304 
fetid,  309 
follicular,  307 
herpetic,  307 
mercurial,  311 

boracic  acid  in,  312 

carbolic  acid  in,  312 

hydrogen  peroxid  in,  312 

potassium  chlorate  in,  311 
permanganate  in,  312 

prophylaxis,  312 

silver  nitrate  in,  312 

treatment,  312 
mycotic,  308 
parasitic,  308 
simple,  304 
ulcerative,  309 

etiology,  309 

in  children,  treatment,  311 

in  intoxications,  310 


Stomatitis,  ulcerative,  infectious  origin,  310 
potassium  chlorate  in,  311 
primary  local  form,  310 
silver  nitrate  in,  311 
traumatic  form,  310 
treatment,  310 
constitutional,  311 
vesicular,  307 
Stone.     See  Calculus. 
Storm's  binder  in  visceroptosis,  589 
Straight-front  corset  in  visceroptosis,  590 
Stramonium  in  acute  laryngitis  in  children, 
263 
leaves  in  asthma,  184 
Strapping  chest  in  acute  fibrinous  pleuritis, 
227 
in  hemoptysis,  197 
Stricture    of    esophagus,    318.     See    also 
Esophagus,  stenosis  of. 
of  intestine,  treatment,  464 
of  rectum  associated  with  constipation, 
treatment,  468 
Strontium  bromid  in  incontinence  of  urine, 
700 
in  apoplexy,  740 
in  incontinence  of  urine,  700 
lactate  in  albuminuria  of  acute  nephritis, 
647 
Strophanthus  as  diuretic  in  chronic  paren- 
chymatous nephritis,  567 
in  acute  nephritis,  643 
in  bronchopneumonia  in  children,  277 
in  chronic  interstitial  nephritis,  670 
in  hemorrhagic  pancreatitis,  548 
in  postural  albuminuria,  626 
in  uremia,  627,  628 
Strychnin  in  acute  dilatation  of  stomach, 

359 
in  amyotrophic  lateral  sclerosis,  800 
in  angioneurotic  edema,  965 

of  intestine,  390 
in  bronchopneumonia,  161 

in  children,  276 
in  chronic  laryngitis,  140 
in  dermatomyositis,  986 
in  diffuse  septic  peritonitis,  616 
in  facial  palsy,  763 

in  gastric  retention  in  visceroptosis,  594 
in  insanity,  1015 
in  intestinal  paralysis,  395 
in  lobar  pneumonia  in  children,  280 
in  myasthenia  gravis,  937 
in  paralysis  of  sphincters,  395 
in  progressive  spinal  muscular  atrophy, 

.    795  . 

in  seasickness,  949 

in  secondary  degeneration  of  spinal  cord, 

794 

in  severe  cases  of  acute  bronchitis,  175 

in  tabes  dorsalis,  791 

nitrate  in  pancreatic  heraorfhage,  546 

sulphate  in  gangrenous  pancreatitis,  551 
in  hemorrhagic  pancreatitis,  548 
in  pancreatic  hemorrhage,  546 

in  tic  douloureux,  762 
Stuttering,  149.     See  also  Stammering. 
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Subacidity  in  visceroptosis,  treatment,  594 
Suboccipital   craniectomy   for    tumors    of 

brain,  769 
Suggestion  treatment  of  insane,  1031 
Sulphate  of  zinc  in  clironic  larjTigitis,  141 
Sulphocarbolates  in  congestion  of  liver,  513 
Sulphonal  in  acroparesthesia,  962 

in  acute  nephritis,  646 

in  insanity,  1013 

in  insomnia,  944 
Sulphuric  acid  in  chronic  cystitis,  693 

in  renal  phosphatic  calcuh,  682 
Summer  diarrhea  in  infants  and  children,  482 
Suppositories,  glutoid,   in  constipation  of 
visceroptosis,  599 

glycerin,  in  constipation  of  visceroptosis, 

599 
in  constipation,  459 
of  visceroptosis,  599 
Suppressed  gout,  treatment,  102 
Suppurative  diseases  of   lung  and   pleura, 
surgery,  235 
thoracentesis  in,  236,  237 
meningitis,  surgical  treatment,  777 
pancreatitis,  551.     See  also  Pancreatitis, 
suppurative. 
Suprarenal  extract  in  acute  laryngitis,  138 
in  acute  rhinitis,  116 
in  asthma,  184 
in  edematous  laryngitis,  142 
in  hay-fever,  125 
in  hemoptysis,  196 
SuprarenaHn  in  epistaxis,  120 
Surgical  operations  in  diabetics,  35 
Surprise  baths  in  insanity,  1029 
Suspension  treatment  in  tabes  dorsalis,  790 
Suture  angle,  fatal,  378 

of  liver,  533 
Sweating  in  hyperemia  of  acute  nephritis, 

639 
in  mild  form  of  acute  bronchitis,  172 
in  pleuritis  in  children,  282 
in  suppurative    pancreatitis,    treatment, 

552 
in  uremia,  629 
Sweet  spirits  of  niter  in  bronchopneumonia, 

161 
Swimming-pool  in  insanity,  1030 
Sydenham's  chorea,  922,  923 
SyUables,  decapitated,  155,  157 

decaudated,  155,  157 
Symptomatic  hematuria,  622 
Syncope  in  Raynaud's  disease,  953 
SyphiUs  as  cause  of  general  paresis,  998 
of  insanity,  994,  997 
of  tabes  dorsahs,  787 
of  brain,  750 
cacodyiate  of  soda  in,  753 
dioxydiamidoarsenobenzol  in,  753 
iodids  in,  751,  752 
mercury  in,  751,  752   . 
symptoms,  750 
treatment,  751 
of  liver,  522 
mercury  in,  522 
potassium  iodid  in,  522 
VOL.  m — 69 


Syphilis  of  liver,  salvarsan  in,  522 
Syphilitic  dementia,  998 
insanity,  997 
calomel  in,  1019 
corrosi\"e  sublimate  in,  1019 
iodids  in,  1018,  1020 
mercury  in,  10x8 
salvarsan  in,  1020 
spinal  paralysis,  812 
treatment,  813 
ulcer  of  esophagus,  318 
Syringomyelia,  812 
treatment,  812 


Tabes  dorsahs,  787 

bedsores  in,  treatment,  791 

electricity  in,  790 

etiology,  787 

Frankel's  treatment,  789 

gastric  crises  in,  370 

division  of  posterior  nerve-roots 

for,  848 
treatment,  791 

hydrotherapy  in,  790 

incontinence  of  urine  in,  treatment,  791 

massage  in,  790 

mercury  in,  788 

pain  in,  treatment,  791 

para-sjT)hilitic,  787 

potassium  iodid  in,  788 

rectal  incontinence  in,  treatment,  791 

salvarsan  in,  788 

silver  nitrate  in,  791 

strychnin  in,  791 

suspension  treatment,  790 

syphilis  as  cause,  787 

treatment,  788 

vomiting  in,  370 
Tables,  diet,  in  diabetic  coma,  38-46 
Talljquist's  diet  in  diabetes  insipidus,  48 
Tampon,  Gottstein,  in  atrophic  rhinitis,  135 
Tamponing  in  epistaxis,  121 
Tarmalbin  in  acute  intestinal  indigestion  in 

infants,  491 
in  chronic  catarrhal  enteritis,  432 
Tannic  acid  enema  in  acute  catarrhal  en- 
teritis, 427 

in  chronic  parenchymatous  nephritis, 

652 
in  pyelitis,  678 
in  vesical  hemorrhage,  696 
Tannigen  in  acute  intestinal  indigestion  in 
infants,  491 
in  chronic  catarrhal  enteritis,  432 
in  nervous  diarrhea,  380 
Tannin  enema  in  paralysis  of  sphincters, 

395 
Tannopin  in  chronic  catarrhal  enteritis,  432 

Tar  to  promote  secretion  in  chronic  bron- 
chitis, 178 
Taraxacum  in  choleUthiasis,  531 
Tartar,  293 

emetic  in  acute  bronchitis  in  children,  269 
in  bronchopneumonia  in  children,  276 
in  hemoptysis,  193 
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Tar-water  mixture  in  chronic  catarrhal  en- 
teritis, 432 
Taste  in  hysteria,  874 
in  neurasthenia,  861 
Tea,  headache  due  to,  901 

in  gout,  97 
Teeth,  care  of,  during  illness,  294 
from  adult  life  to  old  age,  293 
in  adult  life,  292 
deciduous,  care  of  mouth  during  erup- 
tion, 289 
disorders  of,  286 
permanent,  291 

care  of  mouth  during  eruption,  291 
Telegrapher's  palsy,  934 
Temperature  angle  of  cholangic  infections, 

422 
Tenderness  in  hysteria,  873 
Tendon  reactions  in  neurasthenia,  861 

reflexes  in  hysteria,  874 
Tenesmus  in  acute  catarrhal  enteritis,  treat- 
ment, 427 
cystitis,  treatment,  691 
Tenotomy  in  spastic  paralysis  of  infants, 

794. 
Terebinthina,  oil  of,  in  pyeUtis,  677 
Terpin  hydrate  in  bronchopneumonia  as- 
sociated with  bronchitis,  160 
in  laryngitis  sicca,  142 
Terrors,  night,  946 

Test,  glucose,  for  diabetes  meUitus,  17 
Test-meal,  duodenal,  in  intestinal  indiges- 
tion, 412 
Tetany,  93 7  _ 

antipyrin  in,  940 

aspirin  in,  940 

belladonna  in,  940 

bromids  in,  940 

chloral  in,  940 

chloretone  in,  940 

Chvostek's  symptom  in,  938 

Erb's  symptom  in,  939 

Hoilmann's  symptom  in,  939 

hyoscin  in,  940 

parathyroid  substance  in,  940 

phenacetin  in,  940 

prognosis,  939 

scopolamin  in,  940 

treatment,  940 

Trousseau's  symptom  in,  938 
Theobromin  as  diuretic  in  chronic  paren- 
chymatous nephritis,  657 

in  acute  nephritis,  644 

in  uremia,  627,  628 
Theocin  as  diuretic  in  chronic  parenchymat- 
ous nephritis,  657 

in  acute  nephritis,  644 

in  chronic  interstitial  nephritis,  669 

in  diabetes  insipidus,  48 

in  uremia,  627,  628 
Thiocol  in  congestion  of  liver,  513 
Thiosinamin  in  scleroderma,  970 
Thirst  in  carcinoma  of  stomach,  treatment, 

357 
in  pyloric  obstruction,  treatment,  363 
Thomsen's  disease,  988 


Thomsen's  disease,  treatment,  990 
Thoracentesis,  230 

amount  of  fluid  to  be  withdrawn,  233 
complications,  232 
in  abscess  of  lung,  239 
in  acute  empyema,  247 

serofibrinous  pleuritis,  230 
in  suppurative  diseases  of  lung  and  pleura, 

236,  237 
indications,  230 
instruments  used,  231 
precautions,  231 
site  of  puncture,  230 
sterilization  of  skin,  230 
technic,  231 
Thoracic  deformities  of  rickets,  treatment, 

76 
Thoracotomy  for  foreign  bodies  in  bronchi 

and  trachea,  215 
Throat,  diseases  of,  114 
Thrombosis,  cerebral,  739.     See  also  Apo- 
plexy. 
of  mesenteric  vessels,  treatment,  466 
of  spinal  cord,  806 
pulmonary,  204 

treatment,  205 
sinus,  cerebral,  735 
treatment,  736 
Thrush,  308 
etiology,  308 
symptoms,  309 
treatment,  constitutional,  309 
curative,  309 
prop'nylactic,  309 
Thymopexy  in  compression  of  trachea  from 

thymus  gland,  215 
Thymus   gland,    removal,    in    myasthenia 
gravis,  937 
tracheal  compression  from,  treatment, 

Thyroid  extract  in  acroparesthesia,  962 

in  epilepsy,  917 

in  insanity,  1021 

in  myasthenia  gravis,  937 

in  paramyoclonus  multiplex,  991 

in  psychasthenia,  898 

in  scleroderma,  969 
substance  in  obesity,  59 
Tic,  926 

convulsif,  897,  926 
douloureux,  759 

acetanilid  in,  761 

aconitin  in,  762 

alcohol  injections  in,  763 

antipyrin  in,  761 

aspirin  in,  761 

chloroform  in,  762 

cocain  in,  762 

electricity  in,  762 

morphin  in,  762 

osmic  acid  injections  in,  763 

phenacetin  in,  761 

strychnin  in,  762 

treatment,  759 

trigemin  in,  762 
painless,  927 
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Tic,  psychomotor,  897 
Tinnitus  in  neurasthenia,  860 
Tobacco  headache,  901 
Tongue,  diseases  of,  312 
eczema  of,  314 
edema  of,  acute,  314 
geographical,  314 
treatment,  314 
inflammation  of,  chronic,  313 
ringworm  of,  314 
wandering  rash,  314 
Tonic  facial  spasm,  930 

spasm  of  muscles  of  neck,  933 
Tophi,  gouty,  92 
Torpid  liver,  507 
Torticollis,  spasmodic,  930 
gelsemium  in,  931 
Keen's  operation,  932 
morphin  in,  931 
rest  treatment,  932 
treatment,  931 
surgical,  932 
Tour  des  reins,  gSo 
Toxemia  in  severe  cases  of  acute  bronchitis, 

176 
Toxic  gastritis,  337 
headaches,  901 
insanities,  996 
Trachea,  compression  stenosis,  treatment, 
214 
deeper,  cicatricial  stenosis  of,  treatment, 

213 
edema  of,  obstructive,  treatment,  212 
scleroma  of,  radiotherapy  in,  212 
stenosis  of,  cicatricial,  laryngotracheos- 
tomy  in,  212 
Tracheal  obstruction  associated  with  goiter, 
treatment,  214 
from  exuberant  granulations,  resorcin 

in,  213 
from  foreign  bodies,  215 

bronchoscopy  in,   216.     See  also 

Bronchoscopy. 
forceps  removal,  216 
inversion  of  patient  in,  215 
thoracotomy  in,  215 
tracheotomy  in,  215 
from  thymus  gland,  treatment,  215 
treatment,  211 

with  pus  and  secretions,  bronchoscopy 
in,  211 
Tracheitis,  170.     See  also  Bronchitis. 
Tracheotomy  for  removal  of  foreign  bodies, 

215 
Traction  diverticulum  of  esophagus,  325, 

333 
Traction-pressure  diverticulum  of  esopha- 
gus, 325 
Trauma  as  cause  of  insanity,  994 
Traumatic  hysteria,  890 
treatment,  892 
neurasthenia,  890 
treatment,  892 
neuroses,  890 
Traumatism  of  spinal  nerves,  817 
treatment,  818 


Tremors,  family,  942 
functional,  942 
hereditary,  942 
idiopathic,  943 
in  hysteria,  874,  942 
in  neurasthenia,  861,  942 
neuropathic,  943 
senile,  943 
Trigemin  in  tic  douloureux,  762 
Trigeminal  nerve,  diseases,  759 
paralysis,  763 
neuralgia,  780 

alcohohc  injections  in,  781 

technic,  781 
avidsion  of  peripheral  nerves  in,  782 
removal  of  Gasserian  ganglion  in,  782 
treatment,  surgical,  780 
Trional  in  acute  nephritis,  646 
in  chorea,  924 
in  insanity,  1013 
in  insomnia,  944 
Triticum  repens  as  diuretic  in  chronic  paren- 
chymatous nephritis,  658 
in  catarrhal  pyelitis,  676 
in  uremia,  628 
Trophic  diseases,  950 
Trousseau's  s>-mptom  in  tetany,  938 
Tubercle    of    brain,    treatment,    surgical, 

758 
Tuberculin  in  hemoptysis,  195 
in  tuberculosis  of  kidney,  708,  709 
in  tuberculous  meningitis,  731 

peritonitis,  621 
Tuberculosis  in  diabetes  melHtus,  34 
of  bladder,  artificial  fistula  in,  712 

bichlorid  of  mercury  in,  712 

carbolic  acid  in,  711 

gomenol  oil  in,  711,  712 

lactic  acid  in,  711 

oil  emulsions  of  iodoform  in,  711 

treatment,  surgical,  711 
of  kidney,  707 

diagnosis,  708 

nephrectomy  in,  708 

treatment,  surgical,  708 

tuberculin  in,  708,  709 
of  liver,  surgical  treatment,  536 
of  spine,  853 

surgical  treatment,  854 
of  ureter,  treatment,  surgical,  709 
of  urinary  system,  707 
pulmonary,  artificial  pneumothorax  in, 

bronchopneumonia    associated    ^ith, 

immobilization  treatment,  254 

surgical  treatment,  254 
Tuberculous    meningitis,    surgical     treat- 
ment, 777,  852 

tuberculin  in,  731 
peritonitis,  620 

laparotomy  in,  621 

treatment,  620 

tuberculin  in,  621 
pleurisy  in  children,  281 
ulcer  of  esophagus,  318 
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Tubular  nephritis,   acute,   637.     See  also 

Nephritis,  acute. 
Tufner's  method  of  splenopexy,  608 
Tumors,    endotracheal,    bronchoscopy    in, 
211 
in  and  about  spinal  nerves,  826 
intra  vertebral,  8 10 

treatment,  Sii 
of  adjacent  organs  in  intestinal  obstruc- 
tion, treatment,  463    • 
of  bladder,  696 
treatment,  697 
surgical,  720 
of  brain,  753.     See  also  Brain,  tumors  of. 
of  Cauda  equina,  811 
of  kidney,  686 

treatment,  surgical,  718 
of  larynx,  145 
benign,  145 

treatment,  146 
malignant,  145 
treatment,  148 
of  liver,  treatment,  surgical,  537 
of  lung,  167 
benign,  169 
cough  in,  168 
pain  in,  168 
pleural  effusion  in,  168 
treatment,  168 
of  pancreas,  556 

surgical  treatment,  566 
of  spinal  cord,  811 
diagnosis,  S29 
extradural,  829 

treatment,  surgical,  829 
extramedullary,  830 

treatment,  surgical,  831 
intradural,  830 

indications  for  operation,  831 
treatment,  surgical,  831 
intramedullary,  830 

treatment,  surgical,  835 
niveau-diagnosis,  831 
treatment,  surgical,  828 
of  spine,  diagnosis,  829 

treatment,  surgical,  828 
of  urinary  system,  718 
of  vertebrae,  810 

perirenal,  treatment,  surgical,  719 
phantom,  in  hysteria,  875 
vertebral,  810 
Turbinate  bone,  excision,  in  hypertrophic 

rhinitis,  133 
Turkish  bath  in  insanity,  1030 

in  uremia,  629 
Turpentine  in  abscess  and  gangrene  of  lung, 
166 
oil  of,  in  chronic  cystitis,  693 
in  vesical  hemorrhage,  696 
Tympanites    in    gangrenous    pancreatitis, 

551 
in  hemorrhagic   pancreatitis,   treatment, 

549 
Typhoid  fever,  bronchopneumonia  in,  159 
Typhus  Botticelli,  570 
paralytica,  570 


Ulcer,  duodenal,  342.     See  also  Ulcer  of 
stomach. 
of  esophagus,  317,  332 
peptic,  317 
syphilitic,  318 
treatment,  318 
tuberculous,  318 
of  stomach,  342 
acute,  380 

bismuth  subnitrate  in,  347 
calcined  magnesia  in,  347 
carcinoma  at  seat  of,  treatment,  352 
causes  of  death,  343 
chronic  calloused,  380 
complications,  343 
continued  secretion  in,  350 

treatment,  350 
course,  343 
diet  in,  346 
etiology,  342 

Finney's  gastroduodenostomy  in,  382 
frequency,  342 
gastrojejunostomy  in,  383 
hemorrhage  in,  adrenalin  in,  351 
ergorin  in,  351 
Lenhartz's  treatment,  351 
salt  solution  in,  351 
surgical  treatment,  381 
treatment,  351 
hour-glass  constriction  from,  surgical 

treatment,  382 
location,  342 
mortahtj',  343 
paiti  in,  348,  349 

perforation  in,  acute,  surgical  treat- 
ment, 381 
chronic,  surgical  treatment,  382 
subacute,  surgical  treatment,  381 
perigastric  perforation  in,   treatment, 

352  _ 
posterior  gastrojejunostomy  in,  382 
prognosis,  343 

pyloric  obstruction  in,  treatment,  350 
rest  in  bed  in,  346 
sodium  bicarbonate  in,  347 
surgery,  379 
threatened  perforation  in,  treatment, 

352 
treatment,  343 
surgical,  379 

indications  for,  344 
Ulcerative  stomatitis,  309.     See  also5/o»i- 

atitis,  ulcerative. 
Ulnar  nerve,  paralysis,  825 
Unrest,  peristaltic,  of  intestine,  387.     See 

also  Peristaltic  unrest  of  intestine. 
Urates,  acid,  91      . 

neutral,  91 
Urea  in  chronic  parenchymatous  nephritis, 

649 
Urea-forming  power  of  Uver,  502 
Uremia,  626 
aconite  in,  628 
agurin  in,  627 

arterial  tension  in,  treatment,  632 
bowels  in,  elimination  by,  628 
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Uremia,  caffein  in,  628 
calomel  in,  629 
cathartics  in,  628,  629 
chloral  in,  631,  632 
chloroform  inhalations  in,  631 
convulsions  in,  control,  631 
croton  oil  in,  629 
digitahs  in,  627,  628 
diuretics  in,  627 
diuretin  in,  627 
dyspnea  in,  632,  633 
elateriiim  in,  629 
electric-light  bath  in,  630 
elimination  by  bowels  in,  628 

by  skin  in,  629 
Epsom  salts  in,  629 
ether  in,  632 
gastro-intestinal  symptoms  in,  treatment, 

633 
headache  of,  901 
hot  pack  in,  630 
hot-air  bath  in,  630 
in    chronic   parenchymatous    nephritis, 

650 
in  gout,  treatment,  102 
jaborandi  in,  631 
jalap  powder  in,  629 
magnesia  citrate  in,  629 
morphin  in,  632 
nausea  in,  treatment,  633 
nervous  symptoms  in,  treatment,  632 
nitrites  in,  627,  632 
nitroglycerin  in,  632 
opium  in,  632 
oxygen  in,  626 
paralysis  in,  633 
pilocarpin  in,  631 
potash  in,  627 
sahne  solution  in,  627 
scoparius  in,  628 
skin  in,  elimination  by,  629 
strophanthus  in,  627,  628 
sweating  in,  629 
symptoms,  626 
theobromin  in,  627,  628 
theocin  in,  627,  628 
triticum  repens  in,  628 
Turkish  bath  in,  629 
venesection  in,  627,  632 
veratrum  viride  in,  628 
vomiting  in,  treatment,  633 
Uremic  headache,  901 
Ureteral  calculus,  treatment,  surgical,  716 
Ureters,  catheterization  of,  in  pyelitis,  678 
spasm  of,  in  renal  calcuh,  treatment,  683 
stone  in,  treatment,  surgical,  716 
tuberculosis  of,  treatment,   surgical,  709 
Uric  acid,  90 

endogenous,  90 

excess   of,   hepatic   disturbances   con- 
nected with,  511 

exogenous,  90 

in  etiology  of  gout,  90 

in  system,  measures  to  increase  solu- 
bility and  elimination,  98 
to  resist  production,  93 


Uric-acid  calculi  in  gout,  treatment,  103 
diathesis,  104 
solvents  in  gout,  100 
Urinary  calculus,  7x4 
system,  622 
diseases,  622 

treatment,  siu"gical,  702 
hemorrhagic   diseases,   surgical   treat- 
ment, 721 
tubercidosis,  707 
tumors,  718 
Urine,  albumin  in,  623.     See  also  Albumin- 
uria. 
blood  in,  622.     See  also  Hematuria. 
in  chronic  parenchymatous  nephritis,  649 
in  hysteria,  875 
incontinence  of,  698 
atropin  in,  700 
belladonna  in,  700 
bromids  in,  700 
chloral  in,  700 
electricity  in,  700 
in  tabes  dorsalis,  treatment,  791 
rhus  aromaticus  in,  700 
strontium  bromid  in,  700 
strontium  in,  700 
treatment,  699 
oxalate  of  lime  in,  681 
pus  in,  623 
retention  of,  700 
in  hysteria,  875 

treatment,  885 
treatment,  701 
Urotropin  in  acute  anterior  poliomyelitis  in 
infants,  798 
cystitis,  691 
leptomeningitis,  731 
in  chronic  cystitis,  693 
in  gout,  100 
in  pyelitis,  678 
Uterus,  diseases  of,  headache  from,  902 
Uva  ursi  in  catarrhal  pyelitis,  676 


Vaccine  treatment  of  chronic    bronchitis. 

Valerian  in  diabetes  insipidus,  49 

Vaselin  in  acute  bronchitis  in  children,  268 

Vasomotor  catarrh,  chronic,  129 

coryza,  perennial,  122 

diseases,  950 
Vegetables  in  gout,  96 
Venesection  in  apoplexy,  740,  741 

in  bronchopneumonia  in  children,  278 

in  cerebral  h3T3eremia,  737 

in  congestion  of  lungs,  207 
.    in  hemoptysis,  195 

in  pulmonary  edema,  202 

in  uremia,  627,  632 
Veratrum  viride  in  puerperal  eclampsia,  628 
\"ermiform  appendix,  opening,  for  cure  of 

mucous  coUc,  406,  410 
Veronal  in  acute  nephritis,  646 

in  insanity,  1013 

in  insomnia,  944 
Vertebra?.     See  Spine. 
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Vertebral  canal,  hemorrhage  in,  805 

column,   injuries   to,   affections  of  dura 

from,  784 
tumors,  810 
Vertige  paralysant,  911 
Vertigo,  908 
auditorj',  910 
diagnosis,  differential,  909 
galvanic,  909 
gastric,  oil 
in  neurasthenia,  859 
in  tumor  of  brain,  treatment,  756 
nystagmus  in,  910 
ocular,  911 
treatment,  911 
operative,  912 
Vesicovaginal  fistula,  artificial,  in  tubercu- 
losis of  bladder,  712 
Vesicular  stomatitis,  307 
Vibrato-massage  in  atrophic  rhinitis,  136 
Vicarious  hematuria,  622 
Villous  arthritis,  chronic,  bandage  of  Joint 
in,  107 
heat  in,  108 
massage  in,  108 
non-operative  treatment,  107 
operative  treatment,  108 
surgical  treatment,  107 
Viscera,   abdominal,   raising,   in   viscerop- 
tosis, 582 
Visceroptosis,  567 

abdominal  binders  in,  584,  588 

contraindications,  591 
adhesive  straps  in,  584 
and  neurasthenia,  relation,  568 
audible  splash  in  epigastrium  in,  577 
constipation  in,  461 

treatment,  597 
elastic  binder  in,  590 
etiology,  569 
exercise  in,  583 

gastric  retention  in,  treatment,  593 
Glenard's  binder  in,  588 
hj'perchlorhj'dria  in,  treatment,  594 
hypermotility  in,  treatment,  594 
improvement  of  nutrition  in,  592 
in  children,  diet  in,  581 

exercise  in,  581 
knee-chest  posture  in  treatment,  583 
lifting  binder  in,  589 
mechanical  support  in,  584 
nausea  in,  treatment,  595 
operative  treatment,  595,  601 
pads  in,  590 

pain  in  epigastrium  in,  594 
physical  signs,  568 

position  of  colon  in,  determining,   579 
of  small  intestines  in,  determining,  579 
of  stomach  in,  determining,  579 
postural  treatment,  582 
raising  abdominal  viscera  in,  582 
rest-cure  in,  592 
Rose's    method    of    applying    adhesive 

plaster  in,  585 
Rosewater's   method  of  applying   adhe- 
sive plaster  in,  586 


Visceroptosis,  secretory  derangements    in, 

treatment,  594 
Storm's  binder  in,  589 
straight-front  corset  in,  590 
subacidity  in,  treatment,  594 
surgical  treatment,  595,  601 
symptoms,  objective,  576 

subjective,  574 
treatment,  580 

corrective,  582 

improvement  of  nutrition,  592 

mechanical  support,  584 

operative,  595,  601 

raising  abdominal  viscera,  582 

postural,  582 

prophylactic,  581 
vomiting  in,  treatment,  595 
Weir  Mitchell  rest-cure  in,  592 
Vision  in  hysteria,  874 
in  neurasthenia,  860 
Volvulus  of  colon,  439 

treatment,  464 
Vomiting,  cyclic,  in  children,  474 
rectal  feeding  in,  475 
hysterical,  875 

in  acute  nephritis,  treatment,  645 
in  carcinoma  of  stomach,  treatment,  356 
in  cholelithiasis,  treatment,  529 
in  chronic  pancreatitis,  treatment,  554 
in  infectious  diarrhea  in  infants  and  chil- 
dren, treatment,  494 
in  meningitis,  treatment,  730 
in  tabes,  370 

in  tmnors  of  brain,  treatment,  756 
in  laremia,  treatment,  633 
in  visceroptosis,  treatment,  595 
juvenile,  370 

ner\-ous.  370.     See  also  Nervous  vomiting. 
of  pregnancy,  3  70 

treatment,  371 
persistent,  in  children,  474 
von  Bramann's  treatment  of  hydrocephalus 

comphcating  spina  bifida,  847 
Von  Noorden's  diet  list  in  mucous  colic,  407 


W.AXKiXG,  sleep-,  946 

Walton's  technic  of  reducing  dislocation  of 

spine,  837,  838 
Wandering  rash  of  tongue,  314 
Water  as  uric-acid  solvent  in  gout,  98 
in  acute  cystitis,  690 

nephritis,  641 
in  chronic  interstitial  nephritis,  668 
in  renal  calculi,  68 1 
Weil's  disease,  523 
treatment,  525 
Whisky  in  gangrenous  pancreatitis,  551 

in  pancreatic  hemorrhage,  546,  547 
White  kidney,  large,  649.     See  also  Neph- 
ritis, chronic  parenchymatous. 
Wine  of  ipecac  in  acute  lar>Tigitis  in  chil- 
dren, 262 
of  ipecacuanha  ^  in  cough  in  severe  cases 
of  acute  bronchitis,  176 
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Wounds,  bullet,  facial  paralysis  from,  treat- 
ment, 766 
stab,  facial  paralysis  from,  treatment,  766 

Writer's  cramp,  934 
electricity  in,  935 
massage  in,  935 
treatment,  935 

Writing  hand,  937 

Wry-neck,  930.     See  also  Torticollis,  spas- 
modic. 

Wyllie's  alphabet  in  aphasia,  745 


Xanthin,  90 
bases,  90 


Xanthin  oxidase,  90,  91 
Xerostomia,  315 

electricity  in,  315 

pilocarpin  hydrochlorate  in,  315 

treatment,  315 
X-rays  in  chronic  bronchitis  in  children,  272 


Yawning,  hysterical,  875 

Yeast,  brewer's,  in  abscess  of  liver,  518 


Zinc  chlorid  in  chronic  laryngitis,  141 
stearate  of,  in  atrophic  rhinitis,  136 
sulphate  in  chronic  laryngitis,  141 
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Saunders'  books  lead  in  as  many  subjects  as  the  books  of  all  the  other 
publishers  combined. 

A  Complete  Catalogue  of  Our  Publications  will  be  Sent  upon  request 


SAUNDERS'    BOOKS    ON 


Church  and  Peterson's 
Nervous  and  Mental  Diseases 


Nervous  and  Mental  Diseases.  By  Archibald  Church,  M.  D., 
Professor  of  Nervous  and  Mental  Diseases  and  Medical  Jurisprudence, 
Northwestern  University  Medical  School,  Chicago ;  and  Frederick 
Peterson,  M.  D.,  President  New  York  State  Commission  on  Lunacy ; 
Professor  of  Psychiatry  at  the  College  of  Physicians  and  Surgeons, 
N.  Y.  Handsome  octavo,  934  pages;  341  illustrations.  Cloth,  ^5.00 
net ;  Half  Morocco,  ^6.50  net. 

JUST  ISSUED-THE  NEW  (7th)  EDITION 

For  this  new  seventh  edition  the  entire  work  has  been  most  thoroughly  re- 
vised. To  show  with  what  thoroughness  the  authors  have  revised  their  work,  we 
point- out  that  in  the  nervous  section  alone  over  one  hundred  and  fifty  interpola- 
tions have  been  made,  and,  in  addition,  well  over  three  hundred  minor  correc- 
tions. The  chapters  on  Meningitis,  Aphasia,  Poliomyelitis,  Pellagra,  and  Pituitary 
Diseases  have  been  practically  rewritten.  A  chapter  on  Oppenheim's  Congenital 
Amyatonia  has  been  introduced.  The  section  on  Mental  Diseases  has  been 
wholly  rearranged  to  conform  to  the  latest  classification,  some  obsolete  matter 
struck  out,  and  much  new  matter  added.  A  number  of  chapters  have  been  re- 
written. This  seventh  edition  embodies  ever>'  substantial  advance  in  the  domains 
of  nervous  and  mental  diseases. 


OPINIONS  OF  THE    MEDICAL  PRESS 


American  Journal  of  the  Medical  Sciences 

"  This  edition  has  been  revised,  new  illustrations  added,  and  some  new  matter,  and  reallj 
is  two  books.  .  .  .  The  descriptions  of  disease  are  clear,  directions  as  to  treatment  definite, 
and  disputed  matters  and  theories  are  omitted.     Altogether  it  is  a  most  useful  text-book." 

Journal  of  Nervous  zind  Mental  Diseases 

"The  best  text-book  exposition  of  this  subject  of  our  day  for  the  busy  practitioner.  .  .  . 
The  chapter  on  idiocy  and  imbecility  is  undoubtedly  the  best  that  has  been  given  us  in  any 
work  of  recent  date  upon  mental  diseases.  The  photographic  illustrations  of  this  part  of  Dr. 
Peterson's  work  leave  nothing  to  be  desired." 

New  York  Medical  Journal 

"To  be  clear,  brief,  and  thorough,  and  at  the  same  time  authoritative,  are  merits  that 
ensure  popularity.  The  medical  student  and  practitioner  will  find  in  this  volume  a  ready  and 
reliable  resource." 


DISEASES   OF   CHILDREN. 


KerrV  Diagnostics  qf 
Diseases  qf  Children 

Diagnostics  of  the  Diseases  of  Children.  By  LeGrand  Kerr, 
M.  D.,  Professor  of  Diseases  of  Children,  Brooklyn  Postgraduate  Med- 
ical School,  Brooklyn.  Octavo  of  542  pages,  fully  illustrated.  Cloth, 
;$5.oo  net;  Half  Morocco,  ^6.50  net. 

FOR  THE   PRACTITIONER 

Dr.  Kerr's  work  differs  from  all  others  on  the  diagnosis  of  diseases  of  children 
in  that  the  objective  symptoms  are  particularly  emphasized.  The  constant  aim 
throughout  has  been  to  render  a  correct  diagnosis  as  early  in  the  course  of  the 
disease  as  possible,  and  for  this  reason  differential  diagnosis  is  presented  from 
the  ver\'  earliest  symptoms.  The  many  original  illustrations  will  be  found 
helpful. 

New  York  State  Journal  of  Medicine 

'■  The  illustrations  are  excellent  and  numerous.  It  will  meet  the  needs  of  the  great  mass 
of  physicians  who  treat  the  diseases  of  infancy  and  childhood." 


Kerley's  Treatment  qf 
Diseases  qf  Children 

Treatment  of  the  Diseases  of  Children.  By  Charles  Gilmore 
Kerley,  M.  D.,  Professor  of  Diseases  of  Children,  New  York  Polyclinic 
School  and  Hospital.  Octavo  of  628  pages,  illustrated.  Cloth,  ;$5.oo 
net ;   Half  Morocco,  $(>.^o  net. 

THE   NEW   (2dj    EDITION 

This  work  has  been  prepared  for  the  physician  engaged  in  general  practice. 
The  author  presents  all  the  modern  methods  of  management  and  treatment  in 
greater  detail  than  any  other  work  on  the  subject  heretofore  published.  The 
methods  suggested  are  the  results  of  actual  personal  experience,  extending  over  a 
number  of  years  of  hospital  and  private  practice.  There  is  an  excellent  illus- 
trated chapter  on  Gymnastic  Therapeutics. 

The  British  MediceJ  Joumed 

"  Dr.  Kerley's  book  is  one  of  the  best  on  the  subject  that  has  come  under  our  notice.  All 
through  it  shows  evidence  of  ripe  experience  and  sound  judgment." 


SAUNDERS'    BOOKS    ON 


GET  A  •  THE  NEW 

THE  BEST  i\  m  6  n  C  Si  H  standard 

Illustrated   Dictionary 

Just  Ready— New  (6th)  Edition,  Entirely  Reset— A  New  Work 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  Veterinary  Science,  Nursing,  and  kindred 
branches  ;  with  over  loo  new  and  elaborate  tables  and  many  handsome 
illustrations.  By  W.  A.  Newman  Borland,  M.D.,  Editor  of  "  The 
American  Pocket  Medical  Dictionary."  Large  octavo,  986  pages, 
bound  in  full  flexible  leather.  Price,  ;^4.50  net ;  with  thumb  index, 
$5.00  net. 

IT  DEFINES  ALL  THE  NEW  WORDS— IT  IS  UP  TO  DATE 

Dorland's  Dictionary  defines  hundreds  of  the  newest  terms  not  defined  in  any 
other  dictionary — bar  none.  These  new  terms  are  live,  active  words,  taken 
right  from  modern  medical  literature. 

It  gives  the  capitalization  and  pronunciation  of  all  words.  It  makes  a  feature 
of  the  derivation  or  etymology  of  the  words.  In  some  dictionaries  the  etymology 
occupies  only  a  secondary  place,  in  many  cases  no  derivation  being  given  at  all. 
In  "  Borland,"  practically  every  word  is  given  its  derivation. 

In  "Borland"  every  word  has  a  separate  paragraph,  thus  making  it  easy  to 
find  a  word  quickly. 

The  tables  of  arteries,  muscles,  nerves,  veins  etc.,  are  of  the  greatest  help 
in  assembling  anatomic  facts.  In  them  are  classified  for  quick  study  all  the 
necessary  information  about  the  various  structures. 

In  "Borland"  every  word  is  given  its  definition — a  definition  that  defines 
in  the  fewest  possible  words.  In  some  dictionaries  hundreds  of  words  are  not 
defined  at  all,  referring  the  reader  to  some  other  source  for  the  information  he 
wants  at  once. 

Howard  A.  Kelly,   M.  D.,  Johns  Hopkins   University,  Baltimore 

"  Dr.  Dorland's  dictionary  is  admirable.  It  is  so  well  gotten  up  and  of  such  convenient 
size.     No  errors  have  been  found  in  my  use  of  it." 

J.  Collins  Warren,  M.  D..  LL.D.,  F.R.C.S.  (Hon.),  Harvard  Medical  School 

"  I  regard  it  as  a  valuable  aid  to  my  medical  literary  work.  It  is  very  complete  and  ol 
convenient  size  to  handle  comfortably.     I  use  it  in  preference  to  any  other." 


NUESING. 


Nursing  in  Diseases  of  the 
Eye,  Ear,  Nose,  and  Throat 

Nursing  in  Diseases  of  the  Eye,  Ear,  Nose,  and  Throat.     By  the 

Committee  on  Nurses  of  the  Manhattan  Eye,  Ear,  and  Throat  Hospitah 
J.  Edward  Giles,  jM.  D.,  Surgeon  in  the  E)-e  Department ;  Arthur  B. 
Duel,  M.  D.  (Chairman),  Surgeon  in  the  Ear  Department ;  Harmon 
Smith,  M.  D.,  Surgeon  in  the  Throat  Department.  Assisted  by  John 
R.  Shannon,  M.  D.,  Assistant  Surgeon  in  the  Eye  Department;  and 
John  R.  Page,  M.  D.,  Assistant  Surgeon  in  the  Ear  Department.  With 
chapters  by  Herbert  B.  Wilcox,  M.  D.,  Attending  Physician  to  the 
Hospital;  and  Miss  Eugenia  D.  Ayers,  Superintendent  of  Nurses. 
i2mo  of  260  pages,  illustrated.  Cloth,  $1.^0  net. 

A  VALUABLE  BOOK 

This  is  a  practical  book,  prepared  by  surgeons  who,  from  their  experience  in 
the  operating  amphitheater  and  at  the  bedside,  have  reahzed  the  shortcomings  of 
present  nursing  books  in  regard  to  eye,  ear,  nose,  and  throat  nursing.  The  scope 
of  the  work  has  been  hmited  to  what  an  intelHgent  nurse  should  know,  and  the 
style  throughout  is  simple,  plain,  and  definite. 

New  York  Medical  Journal 

"  Every  side  of  the  question  has  been  fully  taken  into  consideration." 

Stoney*s 
Materia  Medica  for  Nurses 

Practical  Materia  Medica  for  Nurses,  with  an  Appendix  containing 
Poisons  and  their  Antidotes,  with  Poison-Emergencies  ;  Mineral  Waters  ; 
Weights  and  Measures  ;  Dose-List,  and  a  Glossary  of  tlie  Terms  used 
in  Materia  Medica  and  Therapeutics,  By  Emily  A.  M.  Stoney,  for- 
merly of  the  Carney  Hospital,  South  Boston.  i2mo  of  300  pages, 
Cloth,  ;^i.50  net. 

THE    NEW  (3d)    EDITION 

In  making  the  revision  for  this  new  third  edition,  all  the  newer  drugs  have 
been  introduced  and  fully  discussed.  The  consideration  of  the  drugs  includes 
their  sources  and  composition,  theiv  various  preparations,  physiologic  actions, 
directions  for  administering,  and  the  symptoms  and  treatment  of  poisoning. 

Journal  of  the  American  Medical  Association 

"  So  far  as  we  can  see,  it  contains  everything  that  a  nurse  ought  to  know  in  regard  to  drugs. 
As  a  rfiference-book  for  nurses  it  will  without  question  be  very  useful." 


SAUNDERS'    BOOKS   ON 


Stoney's  Nursing 


Practical  Points  in  Nursing:  for  Nurses  in  Private  Practice.  By 
Emily  A.  M.  Stoney,  formerly  Superintendent  of  the  Training  School 
for  Nurses  at  the  Carney  Hospital,  South  Boston,  Mass.  i2mo  of  495 
pages,  fully  illustrated.     Cloth,  $1.75  net. 

THE  NEW  (4th)  EDITION 

In  this  volume  the  author  explains  the  entire  range  of  private  nursing  as  dis- 
tinguished from  hospital  nursing,  and  the  nurse  is  instructed  how  best  to  meet  the 
various  emergencies  of  medical  and  surgical  cases  when  distant  from  medical  or 
surgical  aid  or  when  thrown  on  her  own  resources.  An  especially  valuable  feature 
will  be  found  in  the  directions  how  to  improvise  everything  ordinarily  needed  in  the 
sick-room. 

The  Lancet.  London 

"A  very  complete  exposition  of  practical  nursing  in  its  various  branches,  including  obstetric 
and  gynecologic  nursing.     The  instructions  given  are  full  of  useful  detail." 


Stoney's  Technic  for  Nurses 

Bacteriology  and  Surgical  Technic  for  Nurses.     By  Emily    A.  M. 

Stoney,  formerly  Superintendent  at  Carney  Hospital,  South  Boston, 

Revised   by    Frederic    R.  Griffith,  M.  D..  Surgeon,  of  New  York, 

i2mo,  311  pages,  illustrated.      Cloth,  ;^i.50  net, 

THE     NEW      3d)     EDITION 
Trained  Nurse  aoid  Hospital  Review 

"  These  subjects  are  treated  most  accurately  and  up  to  date,  without  the  superfluous  reading 
which  is  so  often  employed.  .  .  .  Nurses  will  find  this  book  of  the  greatest  value  both  during 
meir  hospital  course  and  in  private  practice." 

Spratling  on  Epilepsy 

Epilepsy  and  Its  Treatment.  By  William  P.  Spratling,  M.  D., 
Medical  Superintendent  of  the  Craig  Colony  for  Epileptics,  Sonyea, 
New  York,     Octavo  of  522  pages,  fully  illustrated.     Cloth,  ^4,CX)  net 

The  Lancet,  London 

"  Dr.  Spratling's  work  is  written  throughout  f'l  a  clear  and  readable  style.  ,  ,  ,  The  work 
is  a  mine  of  information  on  the  whole  subject  of  epilepsy  and  its  treatment." 


NURSING. 


Aikens'  Primary  Studies  for  Nurses  illustrated 

Primary  Studies  for  Nurses  :  A  Text-Book  for  First-year  Pupil 
Nurses.  By  Charlotte  A.  Aikens,  formerly  .Director  of  Sibley  Memorial 
Hospital,  Washington,  D.  C.     lamo  of  450  pages,  illus.    Cloth,  $1.75  net. 

This  work  brings  together  in  concise  form  well-rounded  courses  of  lessons 
in  all  subjects  which,  with  practical  nursing  technic,  constitute  the  primary 
studies  in  a  nursing  course. 

Trained  Nurse  and  Hospital  Review 

"It  is  safe  to  say  that  any  pupil  who  has  mastered  even  the  major  portion  of  this  work 
would  be  one  of  the  best  prepared  first-year  pupils  that  ever  stood  for  examination." 

Aikens'  Clinical  Studies  for  Nurses  fS°d"Ye'^ 

Clinical  Studies  for  Nurses.  By  Charlotte  A.  Aikens,  formerly 
Director  of  Sibley  Memorial  Hospital,  Washington,  D.  C.  i2mo  of 
510  pages,  illustrated.     Cloth,  J2.00  net. 

This  new  work  is  written  along  the  same  lines  as  Miss  Aikens'  former 
work  on  "Primary  Studies,"  to  which  it  is  a  companion  volume.  It  takes 
up  all  subjects  taught  during  the  second  and  third  years  and  takes  them 
up  in  a  concise,  forceful  way. 

Dietetic  and  Hygienic  Gazette 

"  There  is  a  large  amount  of  practical  information  in  this  book  which  the  expjerienced 
nurse,  as  well  as  the  undergraduate,  will  consult  with  profit.  The  illustrations  are 
numerous  and  well  selected." 

Aikens*  Training-School  Methods 

Hospital  Training-School  Methods  and  the  Head  Nurse.  By 
Charlotte  A.  Aikens,  formerly  Director  of  Sibley  Memorial  Hospital, 
Washington,  D.  C.      lamo  of  267  pages.     Cloth,  $1.50  net. 

Trained  Nurse  sind  Hospited  Review 

"  There  is  not  a  chapter  in  the  book  that  does  not  contain  valuable  suggestions." 

Aikens'  Hospital  Management  Extremely  Practical 

Hospital  Management.  By  Charlotte  A.  Aikens,  formerly  Direc- 
tor of  Sibley  Memorial  Hospital,  Washington,  D.  C.  i2mo  of  488 
pages,  illustrated.  Cloth,  $3.00  net. 

The  Medical  Record 

"Tells  in  concise  form  exactly  what  a  hospital  should  do  and  how  it  should  be  run, 
from  the  scrubwoman  up  to  its  financing.  A  valuable  addition  to  our  literature  on  this 
subject." 


SAUNDERS'    BOOKS    ON 


Hoxie's  Medicine  for  Nurses 

Practice  of  Medicine  for  Nurses.  A  Text-Book  for  Nurses  and  Students 
of  Domestic  Science,  and  a  Hand-Book  for  All  Those  Who  Care  for  the  Sick. 
By  George  Howard  Hoxie,  M.  D.,  Professor  of  Internal  Medicine,  Uni- 
versity of  Kansas.  With  a  Chapter  on  Technic  of  Nursing  by  Pearl  L. 
Laptad,  Principal  of  the  Training  School  for  Nurses,  University  of  Kansas. 
i2mo  of  284  pages,  illustrated.  Cloth,  $1.50  net. 

This  work  is  truly  a  practice  of  medicine  for  the  nurse,  enabling  her  to  recognize  anv 
signs  and  changes  that  may  occur  between  visits  of  the  physician,  and,  if  necessary,  to 
combat  them  until  the  physician's  arrival.  This  information  the  author  presents  in  a  way 
most  acceptable,  particularly  emphasizing  the  nurse's  part. 

Trained  Nurse  and  Hospital  Review 

"  This  book  has  our  unqualified  approval." 

McCombs*  Diseases  of  Children  for  Nurses  New  (2d)  Edition 

Diseases  of  Children  for  Nurses.  By  Robert  S.  McCombs,  M.  D., 
Instructor  of  Nurses  at  the  Children's  Hospital  of  Philadelphia.  i2mo  of 
470  pages,  illustrated.      Cloth,  ^2-. 00  net. 

Dr.  McCombs'  experience  in  lecturing  to  nurses  has  enabled  him  to  em'phB.s\z&  Just  those 
points  that  titirses  most  need  to  know.  The  nursing  side  has  been  written  by  head  nurses, 
especially  praiseworthy  being  the  work  of  Miss  Jennie  Manly. 

National  Hospital   Record 

"  We  have  needed  a  good  work  on  children's  diseases  adapted  for  nurses'  use,  and  this 
volume  admirably  fills  the  want." 

Wilson's   Obstetric   Nursing?  The  New  (2d)  Edition 

A  Reference  Hand=Book  of  Obstetric  Nursing.  By  W.  Reynolds 
Wilson,  M.  D.,  Visiting  Physician  to  the  Philadelphia  Lying-in  Charity. 
32mo  of  256  pages,  illustrated.      Flexible  leather,  $1.25  net. 

Dr.  Wilson's  work  discusses  the  subject  of  obstetrics  entirely  from  the  nurse's  point  ol 
view,  presenting  in  detail  everything  connected  with  pregnancy  and  labor  and  their  maa- 
agement.     The  text  is  copiously  illustrated. 

American  Journal  of  Obstetrics 

"  Every  page  emphasizes  the  nurse's  relation  to  the  case." 

Friihwald  and  Westcott  on  Children 

Diseases  of  Children.  A  Practical  Reference  Book  for  Students  and 
Practitioners.  By  Professor  Dr.  Ferdinand  Fruhwald,  of  Vienna. 
Edited,  with  additions,  by  Thompson  S.  Westcott,  M.  D.,  University  of 
Pennsylvania.      Octavo,  533  pages,   176  illustrations.      Cloth,  $4. 50  net. 

Boyd's  State  Registration  for  Nurses 

state  Registration  for  Nurses,  By  Louie  Croft  Boyd,  R.  N.,  Graduate 
Colorado  Training-school  for  Nurses.      Octavo  of  42  pages.  50  cents  net. 


NURSIiYG. 


Macfarlane's  Gynecology  for  Nurses  illustrated 

A  Referen'Ce  Hand-Book  of  Gynecology  for  Nurses.  By  Cath- 
arine Macfarlane,  M.  D.,  Gynecologist  to  the  Woman's  Hospital  of 
Philadelphia.  32mo  of  150  pages,  with  70  illustrations.  Flexible 
leather,  $1.25  net. 

A.  M.  Seabrook,   M.  D.,    Woman's  Medical  College  of  Philadelphia. 

"  It  is  a  most   admirable  little  book,  covering  in  a  concise   but   attractive  way  the   subject  from 
the  nurse's  standpoint." 

Galbraith's  Personal  Hygiene  and  Physical  Training 
for  Women 

Personal  Hygiene  and  Physical  Training  for  Women.  By 
Anna  M.  Galbraith,  M.  D.,  Fellow  New  York  Academy  of  Medicine, 
i2mo  of  371  pages,  with  original  illustrations.  Cloth,  $2.00  net. 

Dietetic  and  Hygienic  Gazette 

•'  It  contains  just  the  sort  of  information  which  is  very  greatly  needed  by  the  weaker  sex.      Its  illus- 
trations are  excellent." 

De  Lee*s   Obstetrics   for  Nurses  ^ew  (3d)  Edition 

Obstetrics  for  Nurses.  By  Joseph  B.  DeLee,  M.  D.,  Professor  of 
Obstetrics  in  the  Northwestern  University  Medical  School.  i2mo  vol- 
ume of  512  pages,  fully  illustrated.     Cloth,  $2.50  net. 

J.  Clifton    Edgar,  M.  D., 

Professor  of  Obstetrics  and  Clinical  Midwifery,  Cornell  Medical  School ,  N.  Y. 

"  It  is  far-and-away  the  best  that  has  come  to  my  notice,  and  I  shall  take  great  pleasure  in  recom- 
mending it  to  my  nurses  and  students  as  well." 

Davis*   Obstetric   Nursing  Ne^  (3d)  Edition 

Obstetric  and  Gynecologic  Nursing.  By  Edward  P.  Davis,  A.  M., 
M.  D. ,  Professor  of  Obstetrics,  Jefferson  Medical  College  and  Philadel- 
phia Polyclinic.      i2mo  of  436  pages,  illustrated.     Buckram,  ;^i.75  net. 

The  Lancet,  London 

"  Not  only  nurses,  but  even  newly  qualified  medical  men,  would  learn  a  great  deal  by  a  perusal  of 
this  book.      It  is  written  in  a  clear  and  pleasant  style,  and  is  a  work  we  can  recommend." 

Beck's   Hand-Book  for  Nurses  New  (2d)  Edition 

A  Reference  Hand-Book  for  Nurses.  By  Amanda  K.  Beck,  of 
Chicago,  111.     32mo  of  200  pages.     Flexible  leather,  $1.25  net. 

This  little  book  contains  information  upon  every  question  that  comes  to  a 
nurse  in  her  daily  work,  and  embraces  all  the  information  that  she  requires 
to  carry  out  any  directions  given  by  the  physician. 

Boston  Medical  and  Surgical  Journal 

■'  Must  be  regarded  as  an  extremely  useful  book,  not  only  for  nurses,  but  for  physicians." 


JO  SAUNDERS'    BOOKS   ON 


Register's   Fever  Nursing 

A  Text-Book  on  Practical  Fever  Nursing.  By  Edward  C. 
R.EGISTER,  M.  D.,  Professor  of  the  Practice  of  Medicine  in  the  North 
Carolina  Medical  College.      i2mo  of  35a  pages.     Cloth,  |2. 50  net. 

The  work  completely  covers  the  field  of  practical  fever  nursing.  The  illustrations  show 
the  nurse  how  to  perform  those  measures  that  come  within  her  province. 

Trained  Nurse  and  Hospital  Review 

"  Nurses  will  find  this  book  of  great  value  in  this  practical  branch  of  their  work." 

Hecker,  Trumpp,  and  Abt  on  Children 

Atlas  and  Epitome  of  Diseases  of  Children.  By  Dr.  R.  Hecker 
and  Dr.  J.  Trumpp,  of  Munich.  Edited,  with  additions,  by  Isaac  A. 
Abt,  M.D.,  Assistant  Professor  of  Diseases  of  Children,  Rush  Medical 
College,  Chicago.  With  48  colored  plates,  144  text-cuts,  and  453  pages 
of  text.     Cloth,  $5.00  net. 

The  many  excellent  lithographic  plates  represent  cases  seen  in  the  authors'  clinics,  and 
have  been  selected  with  great  care,  keeping  constantly  in  mind  the  practical  needs  of  the 
general  practitioner.  These  beautiful  pictures  are  so  true  to  nature  that  their  study  is 
equivalent  to  actual  clinical  observation.  The  editor,  Dr.  Isaac  A.  Abt,  has  added  all  new 
methods  of  treatment. 

Johns  Hopkins  Hospital  Bulletin 

"The  entire  field  has  been  covered.  Witli  the  excellent  plates,  it  will  be  found  of  real 
value  to  both  students  and  practitioners." 

Lewis'   Anatomy   and   Physiology  The  New  (2d)  Edition 

Anatomy  and  Physiology  for  Nurses.  By  LeRoy  Lewis,  M.  D., 
Formerly  Surgeon  to  and  Lecturer  on  Anatomy  and  Physiology  for 
Nurses  at  the  Lewis  Hospital,  Bay  City,  Michigan.  121110  of  344  pages, 
with  161  illustrations.      Cloth,  $1.75  net. 

A  demand  for  such  a  work  as  this,  treating  the  subjects  from  the  nurses'  point  of  view, 
has  long  existed.  Dr.  Lewis  has  based  the  plan  and  scope  of  this  work  on  the  rnethods 
employed  by  him  in  teaching  these  branches,  making  the  text  unusually  simple  and  clear. 

The  Nurses  Journal  of  the  Pacific  Coast 

"  It  is  not  in  any  sense  rudimentary,  but  comprehensive  in  its  treatment  of  the  subjects 
in  hand.  The  application  of  the  knowledge  of  anatomy  in  the  care  of  the  patient  is 
emphasized." 

Friedenwald  and  Ruhrah's  Dietetics  New  (2d)  Edition 

Dietetics  for  Nurses.  By  Julius  Friedenwald,  TvL  D.,  Professor 
of  Diseases  of  the  Stomach,  and  John  Ruhrah,  AL  D.,  Professor  of 
Diseases  of  Children,  College  of  Physicians  and  Surgeons,  Baltimore. 
i2mo  volume  of  395  pages.     Cloth,  $\.^o  net. 

This  work  has  been  prepared  to  meet  the  needs  of  the  nurse,  both  in  the  training 
school  and  after  graduation.  It  aims  to  give  the  essentials  of  dietetics,  considering  briefly 
the  physiology  of  digestion  and  the  various  classes  of  foods  and  the  part  they  play  in 
nutrition. 

Americzm  Journal  of  Nursing 

"  It  is  exactly  the  book  for  which  nurses  and  others  have  long  and  vainly  sought.  A 
simple  manual  of  4ietetics,  which  does  not  turn  into  a  cook-book  at  the  end  of  the  first 
or  second  chapter. 
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Paul's  Fever  Nursing  „,„  (2^d"f m«oJ 

Nursing  in  the  Acute  Infectious  Fevers.  Bv  George  P.  Paul, 
M.  D.,  formerly  Assistant  Visiting  Physician  to  the  Samaritan  Hospital, 
Troy,  N.  Y.      i2mo  of  246  pages.     Cloth,  gi.oo  net. 

Dr.  Paxil  has  taken  great  pains  in  the  presentation  of  the  care  and  management  of  each 
fever.  The  book  treats  of  fevers  in  general,  then  each  fever  is  discussed  individually,  and 
the  latter  part  of  the  book  deals  with  practical  procedures  and  valuable  information.' 

The  London  Leoicet 

■  The  book  is  an  excellent  one  and  will  be  of  value  to  those  for  whom  it  is  intended. 
It  is  well  arranged,  the  text  is  clear  and  full,  and  the  illustrations  are  good." 

Paul's  Materia  Medica  for  Nurses  New  (2d"*Edition 

Materia  Medica  for  Nurses.  By  George  P.  Paul,  M.D.,  formerly 
Assistant  Visiting  Physician  to  the  Samaritan  Hospital,  Troy.  i2mo  oi 
282  pages.     Cloth,  $1.50  net. 

Dr.  Paul  arranges  the  physiologic  actions  of  the  drugs  according  to  the  action  of  the 
drug  and  not  the  organ  acted  upon.  An  important  section  is  that  on  pretoxic  signs, 
giving  the  warnings  of  the  full  action  or  the  beginning  toxic  effects  of  the  drug,  which, 
if  heeded,  may  prevent  many  cases  of  drug  poisoning. 

The  Medical  Record,  New  York 

"This  volume  will  be  of  real  help  to  nurses;  the  material  is  well  selected  and  well 
arranged,  and  the  book  is  as  readable  as  it  is  useful." 

Pyle*s  Personal  Hygiene  thc  New  (4th)  Edition 

A  Manual  of  Personal  Hygiene  :  Proper  Living  upon  a  Physiologic 
Basis.  By  Eminent  Specialists.  Edited  by  Walter  L.  Pyle,  A.M., 
M.D.,  Assistant  Surgeon  to  Wills  Eye  Hospital,  Philadelphia.  Octavo 
volume  of  472  pages,  fully  illustrated.     Cloth,  $1.50  net. 

To  this  new  edition  there  have  been  added,  and  fully  illustrated,  chapters  on  Domestic 
Hygiene    and    Home  Gymnastics,  besides  an  appendix  containing  methods  of  Hydro- 
therapy,  Mechanotherapy,   and   First  Aid   Measures.     There  is  also   a  Glossary  of   the 
medical  terms  used. 
Boston  Medical  and  Stirgical  Journal 

"  The  work  has  been  excellently  done,  there  is  no  undue  repetition,  and  the  writers 
have  succeeded  unusually  well  in  presenting  facts  of  practical  significance  based  on  sound 
knowledge." 

Galbraith's  Four  Epochs  of  Woman's  Life     second  Edition 

The  Four  Epochs  of  Woman's  Life.  By  Anna  M.  Galbraith, 
M.D.  With  an  Introductorj'  Note  by  John  H.  Musser,  M.D.,  Univer- 
sity of  Pennsylvania.      i2mo  of  247  pages.     Cloth,  J1.50  net. 

Birmingham  Medical  Review 

"  We  do  not  as  a  rule  care  for  medical  books  written  for  the  instruction  of  the  public : 
but  we  must  admit  that  the  advice  in  Dr.  Galbraith's  work  is  in  the  mam  wise  and  whole- 
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Brower  and  Bannister 
on  Insanity 

A  Practical  Manual  of  Insanity.  For  the  Student  and  General 
Practitioner.  By  Daniel  R.  Brower,  A.  M.,  M.  D.,  LL.  D.,  formerly 
Professor  of  Nervous  and  Mental  Diseases  in  Rush  Medical  College,  in 
affiliation  with  the  University  of  Chicago ;  and  Henry  M.  Bannister, 
A.M.,  M.D.,  formerly  Senior  Assistant  Physician,  Illinois  Eastern  Hos- 
pital for  the  Insane.  Handsome  octavo  of  426  pages,  with  a  number 
of  full-page  inserts.     Cloth,  $3.00  net. 

FOR  STUDENT  AND   PRACTITIONER 

This  work,  intended  for  the  student  and  general  practitioner,  is  an  intelUgible, 
up-to-date  exposition  of  the  leading  facts  of  psychiatry,  and  will  be  found  of  in- 
valuable service,  especially  to  the  busy  practitioner  unable  to  yield  the  time  for  a 
more  exhaustive  study.  The  work  has  been  rendered  more  practical  by  omitting 
elaborate  case  records  and  pathologic  details,  as  well  as  discussions  of  speculative 
and  controversial  questions. 

American  Medicine 

"  Commends  itself  for  lucid  expression  in  clear-cut  English,  so  essential  to  the  student  in 
any  department  of  medicine.  .  .  .  Treatment  is  one  of  the  best  features  of  the  book,  and  for 
this  aspect  is  especially  commended  to  general  practitioners." 

Bergey*s  Hygiene 

The  Principles  of  Hygiene :  A  Practical  Manual  for  Students, 
Physicians,  and  Health  Officers.  By  D.  H.  Bergey,  A.  M.,  M.  D., 
Assistant  Professor  of  Bacteriology  in  the  University  of  Pennsylvania. 
Octavo  volume  of  555  pages,  illustrated.     Cloth,  $3.00  net. 

THE  NEW  (3d)   EDITION 

This  book  is  intended  to  meet  the  needs  of  students  of  medicine  in  the 
acquirement  of  a  knowledge  of  those  principles  upon  which  modern  hygienic 
practises  are  based,  and  to  aid  physicians  and  health  officers  in  familiarizing 
themselves  with  the  advances  made  in  hygiene  and  sanitation  in  recent  years. 
This  new  third  edition  has  been  very  carefully  revised,  and  much  new  matter 
added,  so  as  to  include  the  most  recent  advancements. 

Buffalo  Medical  Journal 

"  It  will  be  found  of  value  to  the  practitioner  of  medicine  and  the  practical  sanitarian  ;  and 
students  of  architecture,  who  need  to  consider  problems  of  heating,  lighting,  ventilation,  water 
supply,  and  sewage  disposal,  may  consult  it  with  profit." 
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Griffith's  Care  of  the  Baby 

The  Care  of  the  Baby.  By  J.  P.  Crozer  Griffith,  M.  D.,  Clinical 
Professor  of  Diseases  of  Children,  University  of  Penn. ;  Physician  to  the 
Children's  Hospital,  Phila.    i2mo,  455  pp.  Illustrated.    Cloth,  $1.50  net. 

THE  NEW  (5th)  EDITION 

The  author  has  endeavored  to  furnish  a  rehable  guide  for  mothers.  He  has 
made  his  statements  plain  and  easily  understood,  in  the  hope  that  the  volume 
may  be  of  service  not  only  to  mothers  and  nurses,  but  also  to  students  and  practi- 
tioners whose  opportunities  for  observing  children  have  been  limited. 

New  York  Medical  Journal 

"  We  are  confident  if  this  little  work  could  find  its  way  into  the  hands  of  every  trained 
nurse  and  of  every  mother,  infant  mortality  would  be  lessened  by  at  least  fifty  per  cent." 

Crothers*  Morphinism 

Morphinism  and  Narcomania  from  Opium,  Cocain,  Ether,  Chloral, 
Chloroform,  and  other  Narcotic  Drugs  ;  also  the  Etiology,  Treatment, 
and  Medicolegal  Relations.  ByT.  D.  Crothers,  M.  D.,  Superintendent 
of  Walnut  Lodge  Hospital,  Hartford,  Conn.  Handsoine  i2mo  of  351 
pages.     Cloth,  ;^2.oo  net. 

The  L&ncet,  London 

"An  excellent  account  of  the  various  causes,  symptoms,  and  stages  of  morphinism,  the 
discussion  being  throughout  illuminated  by  an  abundance  of  facts  of  clinical,  psychological,  and 
social  interest." 

Ruhrah's   Diseases   of    Children 

A  Manual  of  Diseases  of  Children.  By  John  Ruhrah,  M.  D., 
Professor  of  Diseases  of  Children,  College  of  Physicians  and  Surgeons, 
Baltimore.  i2mo  of  534  pages,  fully  illustrated.  Flexible  leather, 
$2.50  net. 

THE  NEW  (3d)  EDITION 

In  revising  this  work  for  the  second  edition  Dr.  Ruhrah  has  carefully  in- 
corporated all  the  latest  knowledge  on  the  subject.  All  the  important  facts  are 
given  concisely  and  explicitly,  the  therapeutics  of  infancy  and  childhood  being 
outlined  very  carefully  and  clearly.  There  are  also  directions  for  dosage  and 
prescribing,  and  many  useful  prescriptions  are  included. 

American  Joum&I  of  the  Medical  Sciences 

"Treatment  has  been  satisfactorily  covered,  being  quite  in  accord  with  the  best  teaching, 
yet  withal  broadly  general  and  free  from  stock  prescriptions." 
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Peterson  and  Haines* 
Legal  Medicine  £;  Toxicology 


A  Text=Book  of  Legal  Medicine  and  Toxicology.  Edited  by 
Frederick  Peterson,  M.  D.,  Professor  of  Psychiatry  in  the  College 
of  Physicians  and  Surgeons,  New  York ;  and  Walter  S.  Haines, 
M.  D.,  Professor  of  Chemistry,  Pharmacy,  and  Toxicolog}^  Rush 
Medical  College,  in  affiliation  with  the  University  of  Chicago.  Two 
imperial  octavo  volumes  of  about  750  pages  each,  fully  illustrated. 
Per  volume:  Cloth,  ;$5.oo  net;  Sheep  or  Half  Morocco,  ^6.50  net 
Sold  by  Subscription. 

IN   TWO  VOLUMES 

The  object  of  the  present  work  is  to  give  to  the  medical  and  legal  professions 
a  comprehensive  survey  of  forensic  medicine  and  toxicology  in  moderate  compass. 
This,  it  is  believed,  has  not  been  done  in  any  other  recent  work  in  English.  Under 
"  Expert  Evidence"  not  only  is  advice  given  to  medical  experts,  but  suggestions 
are  also  made  to  attorneys  as  to  the  best  methods  of  obtaining  the  desired  infor- 
mation from  the  witness.  An  interestmg  and  important  chapter  is  that  on  ' '  The 
Destruction  and  Attempted  Destruction  of  the  Human  Body  by  Fire  and  Chemi- 
cals." A  chapter  not  usually  found  m  works  on  legal  medicine  is  that  on  "The 
Medicolegal  Relations  of  the  X-Rays.  ' 
Columbia  Law  Review 

"  For  practitioners  in  criminal  law  and  for  those  in  medicine  who  are  called  upon  to  give 
court  testimony  in  all  its  various  forms  .  .  .  it  is  extremely  valuable." 


Fiske's  Human  Body 

structure  and  Functions  of  the  Body.  Ry  Annette  Fiske,  A.M., 
Graduate  of  the  Waltham  Training  School  for  Nurses.  i2mo  of  221 
pages,  illustrated.     Cloth,  $1.25  net. 

PRESENTED   IN  A   NEW  WAY 

The  way  in  which  this  book  presents  anatomy  and  physiology  is  a  departure 
from  the  usual  method — a  departure,  however,  of  a  very  practical  kind.  Miss 
Fiske  has  woven  the  physiology  in  with  the  anatomy,  thus  making  her  work  a 
most  readable  one.  It  is  an  extremely  practical  book — one  that  can  be  readily 
understood. 


LEGAL   MEDICINE.  15 


Draper's  Le^al  Medicine 

A  Text-Book  of  Legal  Medicine.  By  Frank  Winthrop  Draper,  A.  M., 
M.  D.,  Late  Professor  of  Legal  Medicine  in  Harvard  University,  Boston. 
Octavo  of  573  pages,  illustrated.     Cloth,  $4.00  net  ;  Half  Morocco,  $5.50  net. 

Hon.  Olin   Bryan,   LL.  B.,   Baltimore  Medical  College. 

"  A  careful  reading  of  Draper's  Legal  Medicine  convinces  me  of  the  excellent  character 
of  the  work.  It  is  comprehensive,  thorough,  and  must,  of  a  necessity,  prove  a  splendid 
acquisition  to  the  libraries  of  those  who  are  interested  in  medical  jurisprudence." 

Chapman's  Medical  Jurisprudence  Third  Edition 

Medical  Jurisprudence,  Insanity,  and  Toxicology.  By  Henry  C. 
Chapman,  M.  D.,  late  Professor  of  Institutes  of  Medicine  and  Medical  Juris- 
prudence in  Jefferson  Medical  College,  Philadelphia.  i2mo  of  329  pages, 
illustrated.      Cloth,  $1.75  net. 

Golebiewski  and  Bailey's  Accident  Diseases 

Atlas  and  Epitome  of  Diseases  Caused  by  Accidents.      By   Dr.   Ed. 

Golebiewski,  of  Berlin.  Edited,  with  additions,  by  Pearce  Bailey,  M.  D., 
Consulting  Neurologist  to  St.  Luke's  Hospital,  New  York.  With  71  colored 
illustrations  on  40  plates,  143  text  illustrations,  and  549  pages  of  text.  Cloth, 
$4.00  net.      In  Saunders'  Hand-Atlas  Series. 

Hofmann  and  Peterson's   Le^al   Medicine      Hand-Atia^s 

Atlas  of  Legal  Medicine.  By  Dr.  E.  von  Hofmann,  of  \ienna. 
Edited  by  Frederick  Peterson,  M.  D.,  Professor  of  Psychiatry  in  the 
College  of  Physicians  and  Surgeons,  New  York.  With  120  colored  figures 
on  56  plates  and  193  half-tone  illustrations.      Cloth,  $3.50  net. 

Jakob   and  Fisher's  Nervous  System 

and     its     Diseases  in  Saunders*  Hand-Atlases 

Atlas  and   Epitome  of  the  Nervous   System  and   its   Diseases.     By 

Professor  Dr.  Chr.  Jakob,  of  Erlangen.  From  the  Second  Revised 
German  Edition.  Edited,  with  additions,  by  Edward  D.  Fisher,  M.  D., 
Professor  of  Diseases  of  the  Nervous  System,  LTniversity  and  Bellevue 
Hospital  Medical  College,  New  York.  With  83  plates  and  copious  text. 
Cloth,  $3.50  net. 

Abbott's  Transmissible  Diseases  second  Edition 

The  Hygiene  of  Transmissible  Diseases :  Their  Causes,  Modes  of  Dis- 
semination, and  Methods  of  Prevention.  By  A.  C.  Abbott,  M.  D.  ,  Pro- 
fessor of  Hygiene  and  Bacteriology,  University  of  Pennsylvania.  Octavo  of 
351  pages,  illustrated.      Cloth,  $2.50  net. 
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American  Pocket  Dictionary         just  Ready-New  (7th)  Edition 

American  Pocket  Medical  Dictionary.  Edited  by  W.  A.  New- 
man Borland,  M.  D.,  Editor  "American  Illustrated  Medical  Dic- 
•  tionarv."  Containing  the  pronunciation  and  definition  of  the  principal 
words  used  in  medicine  and  kindred  sciences,  with  64  extensive  tables. 
With  610  pages.  Flexible  leather,  with  gold  edges,  ;^i.oo  net;  with 
patent  thumb  index,  $1.25  net. 

"  I  can  recommend  it  to  our  students  without  reserve." — J.  H.  HOLLAND,  M.  D.,  Dean 
of  the  Jefferson  Medical  College,  Philadelphia. 

Morrow's  Immediate  Care  of  Injured 

Immediate  Care  of  the  Injured.  By  Albert  S.  Morrow,  M.  D., 
Attending  Surgeon  to  the  New  York  City  Hospital  for  the  Aged  and 
Infirm.     Octavo  of  340  pages,  with  238  illustrations.     Cloth,  $2.50  net. 

Dr.  Morrow's  book  on  emergency  procedures  is  written  in  a  definite  and  decisive  style, 
the  reader  being  told  just  what  to  do  in  every  emergency.  It  is  a  practical  book  for  every 
day  use,  and  the  large  number  of  excellent  illustrations  can  not  but  make  the  treatment  to 
be  pursued  in  any  case  clear  and  intelligible.    Physicians  and  nurses  will  find  it  indispensible. 

Powell's  Diseases  of  Children  Third  Edition,  Revised 

Essentials  of  the  Diseases  of  Children.  By  William  M.  Powell, 
M.  D.  Revised  by  Alfred  Hand,  Jr.,  A.  B.,  M.  D.,  Dispensary 
Physician  and  Pathologist  to  the  Children's  Hospital,  Philadelphia. 
i2mo  volume  of  259  pages.  Cloth,  ^i.oo  net.  In  Saunders' 
Question-  Compend  Series. 

Shaw  on  Nervous  Diseases  and  Insanity      Fourth  Edition 

Essentials  of  Nervous  Diseases  and  Insanity  :  Their  Symptoms 
and  Treatment.  A  Manual  for  Students  and  Practitioners.  By  the  late 
John  C.  Shaw,  M.  D.,  Clinical  Professor  of  Diseases  of  the  Mind  and 
Nervous  System,  Long  Island  College  Hospital,  New  York.  i2mo  of 
204  pages,  illustrated.  Cloth,  ^i.oo  net.  In  Saunders'  Question- Com- 
pend Series. 

"  Clearly  and  intelligently  written ;  we  have  noted  few  inaccuracies  and  several  sug- 
gestive points.  Some  affections  unmentioned  in  many  of  the  large  text-books  are  noted." 
— Boston   Medical  and  Surgical  Journal. 

Starr's  Diets  for  Infants  and  Children 

Diets  for  Infants  and  Children  in  Health  and  in  Disease.  By 
Louis  Starr,  M.  D.,  Consulting  Pediatrist  to  the  Maternity  Hospital, 
Philadelphia.  230  blanks  (pocket-book  size).  Bound  in  flexible  leather, 
$1.25  net. 

Grafstrom's  Mechano-Therapy  second  Revised  Edition 

A  Text-book  of  Mechano-therapy  (Massage  and  Medical  G>Tnnas- 
tics).  By  Axel  V.  Grafstrom,  B.  Sc,  M.  D.,  Attending  Physician  to 
the  Gustavus  Adolphus  Orphange,  Jamestown,  New  York.  i2mo,  200 
pages,  illustrated.     Cloth,  $1.25  net. 
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